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IMPROVED .POBTABLE ELEVATOR AND CONVEYER.

The excavation of a sewer in a city street is generally
th.e means of blocking up all, or nearly all, the roadway

with the earth thrown up on each side of the trench. That
.thxs is_ productive of no small amount of inconvenience, as an
xmpcdlm‘ent to travel and business, often for n considerable
time, it is hardly necessary to point out; and hence the in-
vention which we herewith illustrate, having among its prin-
cipal advantages that of avoiding the above nuisance, will
at once commend itself to the careful attention of contrac-
tors, engineers, and the public,

In the large
engraving is
represented the
apparatus as it
appears in ope-
ration, and in
Fig. 2 isshown
a side view of
the essential
working por-
tions. Aisa
frame made of
wood or other
suitable mate-
rial, and sup-
ported at the
sides on trucks,
80 88 to strad-
dle the ground
to be excava-
ted. From the
top of the
frame are sus-
pended by rods
two  parallel
tracks, B,which
are placed suf-
ficlently  far
spart to al-
low the buck-
ets,when hang-
ing from both
tracks, to pass
each other. On
theserails trav-
el small trucks,
C, of which
there are any
desired number
on each bucket
(each  bucket
excavating 8
fect in length),
all of which are
connected  to-
gether by ropes
or chalns, The
latterpaes from
the trucks on one track, around a friction roller, D, at the
end of the frame, and are then attached to the trucks onthe
other track, #o that, when one set of trucks are moved, the
others will travel ina contrary direction.

Several friction rollers are disposed along the top of the
frame, A, over which pass the bucket ropes, which are
brought to a windlass, as represented in the lurge llustra-
tlon , After the buckets are filled with earth, they nre hoisted
by this menans until their bails are sufficiently bigh to allow
of buing engaged by the hooks hanging below the trucks, Q,
on one track, When each truck has received its bucket, the
whols line of vehicles is moved to the rear of the excavation,
thereby, at the pame time, running forward the other sot of
trucks, The buckets are then emptied, while other buckets
are being filled and attached to the trucks over the point of
work, when the operation as.above described in ropented,
The same ropes which hoist the buckets aro attached to the
smpty ones on their arrival, lifting the same sufficlently to
allow of the hooks on the trucks being removed from the
bails, when they sre easily lowered into the trench, where
tho hoisting hooks are transferred to full buckots, leaving
the empty ones to be tilled,

It will be noted that the necessity of throwing earth upon
the sides of the excavation fs here avoided, and that the
ground adjncent to the Intter s left clonn and open to travel,
The soil removed is only shoveled once, and that Into the
buckets, which remove it to the rear and empty it upon the
comploted masonry. The copstruction of the framoework i
such a8 to afford an excollent seaffold for lowerlng matorial
to the muasons, and also for starting and driving street plling
wherever required. 'Weo are informed that the apparatus can
be moved In from twenty to thirty minutes, snd, when trans-
ported, leaves the ground behind it wmooth and clear,
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The inventor adds that, in practice, the framework should
be made three times the length to be excavated, and eight
feet longer. For instance, if four elevating ropes are to be
operated, excavating 32 feet, there will be, besides this dis-
tance, 32 feet in which the brick masons are at work, 32 feet
for back filling, and 8 feet for nstural slope of the back fall.
There are three setsof buckets required, one set at each end
of the tracks, and one in the bottom of the cut, being filled ;
go that when the empty set is lowered, all that is necessary
is to transfer the hooks from them to the full buckets, leay-
ing the empty ones, which are re-filled by the time the next

July 16, 1872. For further particulars address the inventor,
Mr. William F. Shanks, sewer contractor, 174 Gray street,
Louisville, Ky.

°
Amateur Rallronding,

The Fredericksburg and Gordonsville Railroad Company
has some seventeen miles of road completed from Fredericks-
burg,'\'n., to Parker's Store, which is not now operated.
Some of the means devised by the people on the line to make
use of the track, are thus described by the Fredericksburg
Ledger. ““ A gentleman who is residiog here, who is the
owner of a gmall
stationary en-
gine, . has at-
tached to it a flat
car on the Fre-
dericksburg and
Gordonsville
Railroad, and
with a molasses
hogshead for his
water tank, runs
upand down the
rond Dbetween
this city and
Parker’s Store
for freight and
passengers. One
»f those indefa-
ligable geninses
peculiar to the
Wilderness of
Spotsylvania, be-
. coming disgust-
' ed with the tar-
dy movements
I | of the railrcad
Compary, and
fearful that his
hoop poles, if
kopt much long-
ar on hand,
would .not be
m erchantable,

conceived the
novel idea of

T— — =

sot are brought from the rear and lowered. By means of a
friction cone and brake, when the buckets are raised to the
desired hight, they are stopped and held until the truck

hooks are attached to extrs bails, when they are lowerad by
the brake swinging naturally under the trucks,

The apparatus, it is stated, will excavate 83 or 40 feet of
earth guicker with 28 men than 50 men con perform the snme
work, throwing the goll. up ot the sides while It makes. the
fill In addition. It does not Interfere with braclng, can be
put together with bolts, and, when taken apart, can benpplied
to noy sized cut, varying in width from 3 to 20 feet,

Patented through the Beientific Ameriean Patent Agoncy

ELEVATOR AND CONVEYER,

nanlinghispoles
to town on a flat
car drawn by a
young bull. The
car was loaded
with 100 bun-
dles of poles.
There was some
ditfculty in
teaching thebull
exactly  what
was expected of
him. The mo-
dus operandi was as follows: Tho bull drew ihe car up the
grades, and was then unhitched and mounted on a platform
at the rear of the car, which then ran down grade without
help, As soon ag his bullship got the hang of the thing, he
took It very kindly, dragging the car up the grades with
great alnerity, and evincing the snme pleasure in riding down
that is shown by boys who drag their sleighs up hill for the
pleasure of riding down again,

Chicory In Ground Coflee.

A preliminary examination of coffes for admixture is best
made by gently strowing the powder upon the surface of cold
water, The oll contained in coffe prevents the particles
from boelng rendily wotted by the water, thus causing them
to flont. Chicory, burnt sugnr,ete,, contaln no oil, and their
caramol n vory qulokly extracted by the water, with produe-
tion of o brown color, while the particles themselves rapidly
#ink to the bottom of the water, Onstirring the liquid, coffee
bocomes tolerably uniformly diffused without sensibly color-
Ing the water, while chicory and other sweet roots quickly
glve o dark brown turbid Infusion. Roasted cerenls do not
glve wo distinot a color,
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A Russrax CHosesi RATLNOAD.—A special commission of
thy Cloperatiye Boclety of Russian Manufacture nad Tmde
has roported In favor of the construction of a railrond lne
botween Russin and Ching, through Siberia, The road, with
Its connections, would traverse for the most part s thickly
populated country, and open up immense ‘cattle and wool
growing districts which are now isolated from the business
world, It would have to be built in sections, commencing

with a fortified town in Western Russia and ultimately reach-
lng Pekin,
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RECLAIMING THE DESERT PLACES,

The explorations of French engineers have proved that the
purface of the great Desert of Sahara is below the level of
the ocean, in fact that it is the bottom of an ancient fresh
water lake which has dried up by gradual changes in the sur-
rounding levels, the streams which once supplied it now
going directly to the ocean. It has been therefore suggested
to change this desert back into a lake, and in this way to
alter the whole climate of that country. This would, of
course, create & moist stmosphere in place of the burning
hot, dusty whirlwinds which are the curse of that region.
There are, however, no rivers to be turned into the basin;
and the artesian wells, successfully bored by the French,
which create osses in the desert around them, give too
insignificant a supply for such a great purpose. It has,
therefore, been proposed to make a channel to the ocean, and
lead the ocean water into the desert; but in consequence of
the vigorous evaporation in that latitude, the water, when
once spread out over any considerable surface, would proba-
bly disappear 2s quickly as even the largest sized canal could
pour it in,

The Caspisn sea, which is situated below the surface of
the ocean, evaporates the waters of the Volga as rapidly as
that colossal river, the largest in Europe, is able to pour
them in, The water of the Volga is fresh, containing only
& small percentage of salts; bat this small amount of salt
remains in the Caspian sea, while pure water only is abstracted
by evaporation; thus the sea is very salt, and becomes more
80 every year. If now the collection of fresn water, in a
closed lake, from which there is no exit but evaporation, ends
in making = salt lske in & cold climate, the introduction of
ses water to form such a lake under s tropical sun, as pro-
posed for Sahara, would result in making a huge galt pan,
which would gradually fill up with solid salt, till it reached
the level of the supplying ocean; and we should only have
transformed the dry sandy plains of the desert into dry salt
plains, and which of the two would be the wore is & matter
{or discussion.

We think thst a continuation of the French system of
boring artesisn wells in all available spots is the best
method of reclaiming the desert. Many of these wells have
already been completed, and it is indeed touching to read
the description of the joy snd religious enthusiasm of
the natives when they see, for the first time, a bounti-
fal supply of fresh cool water poured forth from the bowels
of the earth in spote where never before was water seen
for miles around. The creation of an oasis in the desert is
the immediate consequence of each well; and in the course
of years the dresdful Sahara may be so profusely clothed
with artificial onses that most of its terrors will have passed
AWAY.

As t our American deserts, recent explorations and sar-
veye of the great desert of the Colorado river have shown
that it also was the:botwm of & lake which has dried up, be-
cause the river has cut its channels in the rocks, through
which it flows to the ocean, so low down (from 4,000 to 6,000
foet) that the lakes, formerly connected with and supplied
by the river, lic now far above its present level. These
lakes have for centuries collected at their bottoms the de-
posits of the Colorado river; and the now exposed surfacs
consists, therefore, of an alluvial woll of extreme fertility
(containing potssh, sods, lime, and phosphates), which,
however, cannot produce suy crops on account of the total
absence of moisture, The whole region is indeed s desert
like that of Sahars; and like the latter, a portion of it lies
below the surface of the ocesn, as proved by barometric ob.
pervations, It is belleved that the waters of the Gulf of
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Callfornia formerly extended some 175 miles farther inland
than they do now, that subsequently the delta deposita of
the Colorado (which were enormous, considering the deep
ohannel which it hins hollowed out for itaelf) formed n dam
In the sea 1756 miles from the shore, finnlly onolosing & shoot
of water, which then dried up and now forms that part of
tho desert which is lower than the ocean.

It is proposed to lead the waters of the ocean into this low
portion, g0 as to inundate It, and increase the atmospheric
moisture in that region; snd it appears that the plan is foa-
gible, at o colpplrntiroly small cost; but one objection in
that then a large portion, some 30,000 or 40,000 square miles,
which otherwise might be made productive, would be saeri.
ficed ; and this plan is also open to the same objection as that
of inundating the Sahara with sea water: it would end In
the creation of an enormous salt pan. Wae prefer the other
plan which hns been suggested, irrigation from the upper
part of the Colorado river, which, to be sure, would cost much
more, but would reclaim =sll the highlands of thix desert,
The geologint of Willinmson's expedition, Mr, W, P, Blnke,
points out that, by cutting n cansl or deepening o certain
small river low enough, so that the water from the Colorado
could enter It at all seasons of the year, n constant and plen-
tiful supply of water can be furnishied to the interior of the
desert and used for irrigation, while the surplus will fill the
low portions with fresh water, find its exit to the Gulf by n

264 | pnsa to ba constructed, and also establish navigation from

the Gulf of California to the interior of the great lake, A
thorough survey is needed, and also experiments in boring
artesian wells: which, withoat doubt, would here be as suc-
cessfal as in the African desert, as is indicated by Indispu-

32 [ table geological evidences.

A NEGLECTED SOURCE OF FOOD.

Ages ago when our forefathers were worshippers of Odin
and the rest of the dead divinities of Northern Europe,horse
flesh was accounted a delicacy fit for the gods. When &
warrior died, the “ funeral baked meats ” were carved from
his slain charger; and in all religious celebrations the horse
figured, as the bullock did in the sacrificinl feasts of other
nations. Thus horse flesh and paganism were found to be
inseparable when the Germanic and Scandinavian tribes were
christianized by royal proclamation. The new made chris.
tain could not begin a dinner at which his favorite meat ap-
peared without relapsing to his ancestral religion and going
through the entire round of pagan rites with which horse
flesh had been so long associated. As a natural consequence,
horse flesh became not only synonymous with paganism but
one of its defenses—we should have said bulwarks if the
sound had permitted. Against it the bulls of the church
were hurled, and its use was prohibited under pain of eternal
damnation. Gradually, as christianity gained ascendency,
the obnoxious meat passed out of use,and in process of time
it came to be regarded by Europeans as ‘“longpig™” was by
the christianized descendants of man-eating Fiji islanders,
with an abhorrence as intense as the original liking had
been.

Subsequent generations have inherited the prejudice and
forget its origin. To this day the multitude stand ready“ to
cry unclean " the moment horse filesh is meationed as an
article of food, though it would puzzle them to give one sub-
stantial reason for so regarding it.

The truth is that no meat can be cleaner. The horseis one
of the nicest of feeders,and as choice in his drinking as in his
diet ; and,ss has been abundautly proved by the experience of
modern Europe, where horse flesh has lately become an im-
portant element in the food supply, the meat which we
reject is at once wholesome, nutritious, and nearly if not
quite as savory asbeef. As we are no longer in danger of
relapsing into paganism with the taste of it, the only sani-
tary reason, moral or otherwise, for avoiding it is done
away with.

There remaing the economical reason for its disuse arising
from the fact that good horses are worth more for other
purposes. But the time comes when the best of horses
ceases to be profitable for service. What then?

Occaslonally a favorite animal is provided for in his old
age and allowed to end his days in all the comfort that Nature
will permit, The majority, however, are turned over to the
tender mercies of the cruel to be used up, more or less
speedily, in rough and ill requited labor. To guard their
favorites from this unhappy end, it is becoming a common
practice among considerate people to shoot their horses
when no longer fit for the carringe, though they may still be
far from worn out, Of the nine million horses in the United
States, & milllon might fitly be disposed of in that way every
year, to make room for younger and more serviceable ani-
maly, In other words, our food supply might be augmented
by something like s thousand million pounds of good meat
annually., We throw it away—for a prejudice!

That this prejudice will be overcome in time, we have not
the slightest doubt, The tendency of our clvilization is to
multiply food consumers while lessening the relative number
of producers. As & natural consequence we must be more
and more careful to avoid unnecessary waste. Every availu-
ble source of wholesome food must be husbanded, and this
smong them. Unfortunately those who would be most di-
rectly benefited by the addition of horseflosh to our lists of
moats are just thoso whose projudice against it is most in-
tense, Hore, nsin Europe, it must fiest gain a place on the
tables of the well.to.do

Porhinps as simple & plan as any for effecting this would be
the following: We have poticed the growing custom of
shooting horses when their term of profitable service has
come to an end by age or accident. Instead of burying the
carcassos or giving them to the renderer to be converted into

noap grease and fortiligers, the flesh might be
dressed and distributed among thoss who, from curle
conviction of its wholesomeness, might desiro to give
trinl, If pains were taken to announce Jis intention
hinad, and to prove to intending eaters that the ho

ditficulty, we imagine, in disposing of the cholcer cuts, All
that in required is & beginning, and this conrse would ens
it with the least smount of trouble and cost.
Who will make the experiment and report the result?
et D At

THE ASTRONOMICAL CONDITIONS OF LIFE,
Spectrum analysis, confirmed in so many particolars by
the chemical analysis of mereorites, has familisrized us with
the iden that all the bodies of Nature,the planets of our sys-
tom as woll as the suns most distant from us, are composed
of the same elements, animated by the same physieal forces,
submitted to the same chemical lnws, and present all the
ossentinl characteristics of the elements of which we are
formed,oven to the most deliente and minate details, Sines
therofors these samoe forces nct under our syes as eunentinl
agents of life, we are naturally led to consider the conditions
of organic existence on our globe as applicable to the clreum-
stances of other spheres, If in briof our earth is inhabited,
why not the other orbs which fill up space, seeing that the
sume matter is everywhere present ¢

The caption of this article is also the title of a valusble
paper Iately published by the eminent French sstronomer
Faye, In which he considers the problem briefly ontlined in
the foregoing paragraph. He reviews the conditions of other
worlds, as demonstrated by spectroscopic and various other
modes of scientific investigation,and subsequently points out
the impossibility of organic matler existing under the cir-
cumstances.

In arder to develope the lstent life in any germ, the sur-
rounding temperature must not exceed 140° Fal., or fall be-
low the freezing point of water. We are therefore led in
the beginning to the fact that the development of life is com-
prised between very narrow limits of the scale of warmth
and cold. Even on the earth, where the water, soil, and air
are thickly peopled, there are regions where life disappears
htrough a slight permanent lowering of temperature; and
similarly the same result takes place by ap increase of cli-
matic heat, Life is equally limited by the isolation of the
bodies which move in space. Every formation of an aggre.
gate by the mutual attraction of smaller portions is accom-
panied by s development of heat which even the simplest
organisms could not resist, and ccrtainly life could not be
transmitted from one globe to another by materials which
even on entering our atmosphere pass suddenly from the
cold state to intense incandescence. Consequently we are
led to consider whether the life of organized beings is so
simple that it may result from the spontaneous play of
natural forces, and hence to the condtions under which such
action may or may not occur.

The condition of temperature excludes immediately all
bodies which shine by their own light, that is to say, every
star that we gee in the sky,except the plapets. The nebulw,
formed as they are of incandescent hydrogen and nitrogen,
are out of the question. Life therefore cannot be found ex-
cept upon & cold globe associated with a hot body, which
radiates to it the necessary additional heat, The suns serve
preciseiy this purpose as regards their planets, and are mar-
vellously organized to distribute a constant light and warmth
during vast durations of time. But these sources must be of
a nature to maintain life around them. Hence the varisble
stars must be excluded,o of the Whale for instance, which at
times is of the second magnitude, and then gradually lessens
in brilliancy and descends to the fourteenth magnitude, dur-
ing 230 days. Similarly the stars that have already become
cool, or are too small in mass ever to have had a very high
temperature, must be left out of consideration, also the red,
blue, and greenish blue stars, the light of which is de
prived of the rays neccasary for the development of or-
ganized beings. and lastly must be excluded the stars
which exist in thousands in regions more or less con-
tracted, where the temperature is necessarily above or below
the circumscribed limits,

If now we pass to the examination of systems analogous
to ours, other restrictions present themselves. In the firat
place, the condition of temperature excludes the plunets of
which the axes of rotation are too slightly inclined to the
planes of their orbits, Uranus, for example, of which each
hemisphere is exposed to the sun for n half revolution of
forty-two years, and plunged in darkness during the balance
of its]course. Venus also,{the axis of which is inclined 37°,
is subject to great variation of temperature. We are also
driven to exclude such bodies as have too slow a rotation,nnd
hence are subject to too great ihfluence of nocturnal radintion
(the moon), and to eliminate others which, like Saturn, ure
surrounded with opaque rings, the shadows of which pro-
duce continusl eclipses,

Proceeding still further, worlds devoid of & proper atmos-
phere must be omitted, An envelope formed exclusively of
other permanent gases, even,will not suflice; it would be too
permesble by heat, and its moderating action too limited.
It is only by the presence of water in & liquid state,and by the
enormous quantities of heat which, by its changes of state, it
is capable of absorbing, that our atmosphere is enabled to
fulfil ita functions, Again the water mwust not cover the en
tire globe, but must be disposed in seas, o equilibrated that
their movements reduce themselves to simple oscillatioas in
fixed basins. This result conld not be realized upon Saturn,
since its mean density is lower than that of water.

As wo stated at the outset,the chemical eloments necessary
to life are largely extended throughout the universe, While

In good condition and free from disense, there would be littls




APRIL 25, 1874.]

Scientific  American,

257

nitrogen and oxygen have never been recognized by spectral
analysis of the sun or the stars, the existence of the former
gas has been determined to be probable in the nebulw,and the
Intter is found in meteoric stones which are almost entirely
composed of terrous oxides, Hydrogen ia present -A\'ur_v.-
whore ; carbon has not been found by spectrum analysis, but
is readily recognized in the carbonaceous meteorites, Cal-
cium, and hence lime, is largely disseminnted : iron is every-
where, while Janssen's curious absorption spectrum indicates
the vapor of water in the atmospheres of many colestial
bodies. Closer investigation, however, shows that these
chemical conditions are confined within narrow bounds, that
the formation of planets at the expense of the central
mass is governed by mechanical causes quite independent of
such conditions, so that it cannot be concluded a priori that
the planets necessarily possess the required atmospheres.
While, on one hand, the analysis of meteorites appears to
show that these bodies are formed in & medinm slightly rich
in oxygen: on the other, it is evident that free oxygen can-
not result but from an excess of the gas over the hydrogen
absorbed in the formation of water. Atmospheres of other
worlds then are formed poor in oxygen or else totally free
from it, and, like those of Jupiter, Saturn, and l'nu;us. as
proved by the spectroscope, are composed of vapors or gases
which exercise an absorption unknown to our world.

The further progress we make into the domain of natural
science, as applied to the heavenly bodies, the further away
from us the apparent probabilities of life existing thereon
seem torecede. T'he recent discoveries of the spectroscope
only prove the necessary conditions encompassed by still
closer limits; and so far from being able to admit that they
are naturally everywhere realized, we are barely able ‘o
cite two planets of our system,other than our earth, where
such conditions have any shadow of probability of exist-
ing; while on the only globe of which we can speak with cer-
tainty, the moon, we know them to be utterly absent.

.
>

IMPROVEMENTS IN SUGAR MAKING.

The methods of purification employed in the sugar indus-
try depend almost entirely upon the action of lime and the
elimination of that alkali by carbonic acid. These processes
leave,remaining in the saccharine products,a certain propor-
tlon of organic matters and mineral salts which oppose to a
certain degree the crystalization of the sugar, while also
causing the formation of molasses and the mingling of the
sugar with the residue. M. P. Lagrange has recently de-
viged & method which is based on the elimination by the
joint action of baryta and phosphate of ammonia of the or-
ganic salts of lime,of certain vegetable acids combined with
potash and soda, and of the alkaline sulphates existing in
the sugar products, By this process, withont theaid of lime
or galts of lime, and while causing the eliminations as above
noted, M. Lsgrange believes that he is enabled to produce
the products, and to secure the best conditions of alkalinity,
without forming glucose at the expense of crystalizable
sugar. In factories,therefore,devoted to the manufacture of
cano sugar, it would seem that this improvement is of con-
siderable importance ag doing nway with the serious difficul-
ties and large logses due to the glucose formation and the
lime ealts.

The purifying process generally in sugar manufactories
is applied to airups of 20" Baumé, which have already been
submitted to the calco-carbonic treatment, The products
being led into a serpentine or double bottomed boiler, phos-
phate of ammonia is introduced in proportion to the lime,
of which the quantity has been determined by hydrometric
analysls, 5o as to leave In the sirup but a thousandth part of
lime abgorbable by the black; then the baryta is added, in
such proportion to the sulphates and organic matters that
the girups will eventuslly contain but one one-hundredth
part of matters still precipitable by that substance, The
whole I8 then boiled filtered, and carried to the coarse black,
leaving in the receptacles u residue which constitutes s most
valuable fertilizer.

In refineries where the purification is made In the boller
where the crude sugor is melted, dissolved phosphate of am
monis I8 subatitnted for fine black and blood in wuch propor-
tion to the lme as to leave a hundredth part of the alkall,which
the black totally wbsorbs: the baryts solution is noxt sdded,
In wuch proportion to the nlkaline sulphates and organic mat-
tors contained ng that but the quantity of alkall necossary
for the easy malotennnes of the alkalinity up to the molapnes
will remsin.  To obtain the best results, exporience haw
proved that,for o snmple of sugnr indicating 88", the propor
tlon of phosphate of ammonls arystalized per 2,200 1bs, of
sugnr s 1'6 1bat,, and that of the baryta, per same welght of
sugar, ls 06°6 lba,, uning the hydrate of 10 equivalents of
water,

The mixture sfter melting s bolled, when the procipitate
wwolls, and a clarification ensues,compurable to that obtained
with blood albumen, The sirup s then treated as in the In
stanoe already cited, and the residue from the filters 1n also
applicabls for fertilizing purposes. The products of entab-
Ushments using the process are sald to be largely in
cromsed, ¢

In conueotion with the subject of sugur manufacture may
bo noted sn lmportant Invention recently patented by M,
Margoerite (represonted in this country by Mr. Edmuand
Ratisbonne, 48 Broad street, New York city), through this
office, for obtalniog wugur from molasses by the addition to
the Iatter of certain salts which provoke crystalization, The
process is said to be vepecially vilusble In troating third gual.
ity sirups us well as molassos, The operation consists in adding
10 the speut molsases (containing, sy, fifty per cent of wugar,
fifteun por cont of salts, snd twenty per cent of witer) erys-
talized sulphate of magoesin in the proportion of twenty

per cent by weight, together with a little water to make &
golution of the sulphate marking 100° Baumé The whole
is then subjected to centrifugal action in a machine having
either perforated sides or very fine wire cloth, The sul
phates of lime and potash precipitated are retained and the
liquor is then filtered through charconl and bolled ¥n cacuo.
After cooling, & certain quantity of pounded sugar s added
to form nuclei and the sirup is lastly subjected to the ordi-
nary temperature of fillings, the heat being alternately
raised and lowered.

After a few days,crystalization becomes exceedingly abun
dant and continues to increase for some time, after which
the hydro-extractor is employed. Other salts, such as sul-
phate of sods, sulphate and chloride of magnesium, chloride
of manganese, sulphate of iron and zinc and their chlorides,
and also the acetates, nitrates, and ammonia salts, though
these are not so desirable, may all be used instead of the
sulphate of magnesia, the proportions of which vary accord-
ing to the nature of the molasses and the results of expense,

The crystalization of the sugar results from elimination of
the potash, the salts of which are prejudicial, its place being
taken by the magnesin, whose salts are favorable thereto.
This invention we believe to be one of considerable impor-
tance in an economical point of view, and hence perhaps
worthy of the closer examination of sugar manufacturers
generally.

.
PUMPING ENGINE ECONOMY,

A soi- disant “ practical friend ” writes us a note, referring
to an editorial of March 2 (page 176 of our current volume)
commenting upon that * Remarkable Report about Remarka-
ble Pumping Engines,” in which he informs us that the
Providence pumping engines ‘“ were overhsuled and boilers
cleaned just previous to the two million gallon test,” that
indicator cards were taken, that the coal was screened, and
that a maximum duty test could not be made “owing to
causes still unexplained.” He thinks that a different method
of testing might have given a more satisfactory result; *‘ but
that there are many points, not embodied in the report,”
which influenced the decision of vhe board of experts. He
encloses several of the indicator cards taken, & set of which
we here reproduce as illustrating the pecaliarities of the two
styles of engine, the one being the representative of the
standard drop cut-off single cylinder engine and the other
being & good representative of rather conservative practice in
the construction of ““ compound " engines.

We based our remarks and strictures upon the report of
the board, which we found published in the Providence
Journal of March 2, in which the statements occur that:
““The coal was not selected for any supposed superior qual-
ity, and was consumed just as it came from the yard with.
out screening, picking or other special preparation,” and
‘“the engines and boilers, in both cases, were taken just as
they were found, without any cleaning or other preparation.”
No mention, as we have already remarked, was made of in-
dicators being applied to determine the cause of the low duty
obtained. We have no reason to change our views as al-
ready expressed, views which we find expressed quite as
strongly in the editorial columns of the Enginecering and
Mining Journal of subsequent issue and contemporary date.
We have nothing to add : except that we are pleased to know
that the examination was more complete than we had been
led to suppose, and regret that the board should have ren-
dered a report apparently inconsistent with the results, and
that they shounld have allowed themselves to report at all
before “ circumstances permitted '’ a duty trialat full power
and without the acquirement of essential data: and except
that we are more than ever convinced that it is to the interest
of all parties to make another attempt to obtain a knowledge
of the real merits of the case,

We reproduce the indicator diagrams here to exhibit the
fact that it requires something more than an effective valve
gear to secure good economical results, and that the “ beauti-
ful card " is no evidence of the adaptation of an engine to
its work. The steam engine has been two thousand years
und more in growing from the form deseribed by Heron to
its present shape, and the prominent details of designs now
familiar to wore known to James Watt a century ago. ‘The

16 1hs

problem of designing s good engine for any spe nl purpose
is atill the most lmportant and most difficult presented to
the engineer; and we doubt If one ina hundred of those who
attempt it are capable of doing creditable work.
balieve that the number of englneers who are really familiar

Indeed we

with the essentinl conditions of suceess wight almost be

counted on the fingers, and we are always distrustful of
those who are most confident of their own powers as de-
signers of steam engines.

In Fig. 1, we have copied the steam cylinder and pump
cards of tbe Corliss, and in Fig. 2, those of the Worth-
ington engine,

In the Corliss engine, steam is expanded from about one
eighth stroke. In the Worthington there is no expansion by
cut-off,but the ratio of expansion is the ratio of piston areas,
—about three to one,—while the latter exceeded the former,
on the two duty tests, by ratios of nearly two to one and
four to one, respectively. The Corliss card is an exceedingly
fine one, as exhibiting the action of the valve gesr, but it
gives no clue to the real value of the engine. The Corliss
machine consists of five similar pairs of steam engines and
pumps, coupled to one crank shaft; the Worthington was
a single pair of cylinders, yet the pump card of the latter
is beautifully smooth and far superior to that of the former.
The vacuum on the steam card of the compound engine is
better than on that of the single cylinder engine, as given
by gage; but the difference seems less on the card. It is,
however, sufficient to account for a part of the difference o
duty.

The great causes of loss with the Corliss, we presume to
be a short cut-off with low steam, large exposed surfaces in
and outside the steam cylinders, and a boiler surface im-
mensely disproportionate to the work done. This is shown to
be the fact, also, by the evident tendency to equalization of
efficiency st the higher duty test, and we are probably fully
sustained in our demand for a careful test at full duty. We
cannot understand yet why this was not made, and hope
that we may be given good ressons for the neglect, if any
exist,

The lesson taught by the affair,as it now stands,may be re-
peated in a few lines. It is as important for a designing en-
gineer to know when expansion caoses loss as to Enow
when it may be expected to produce economy. Itis impor-
tant that the designer should understand the serious effect
of external losses by conduction and radiation,and still more
important that he should comprehend the nature and ex.
tent of losses by internal condensation and réevaporation.
Itis important that an engineer should comprehend the ne-
cessity of making his boiler power just right, and that great
losseés will be incurred by error in making it either too large
or too small for the work for which it is designed.

It is important that a constructing engineer should know
that a loss of an inch or two of vacuum,a too tightly packed
pump, or & leaky piston or valve, may destroy a hardly
earned reputation;

It 18 important for the engine driver to understand thess
last points, and also that careless firing, an air hole or two,
dend coals in the corners, or irregularity elsewhere, may
mesn & loss of very serlons extent,

It is lmportant that experts should understand all this,
and toany other matters not much less essential, and that
they should: First, see what are the conditions under which
the trinl is to be madoe; secondly, see for themselyes that
everything is In order before commencing their test; thirdly,
conduct the trial in such & way ss shall reveal overy defeoct
and bring out every excollence of the apparatus tested ; and
finally, make & report that shall not only express thelr con
clusions, but that shall voable all parties Intorested to see
plainly the reasons thercof, and to judge for themselyes
whother the experts are exports, and whether thelr judg-
ment s well sustained by taots,and s not warped by charity
or prejudice.

B IO O e —
A NEw disesso to aflict horses and trouble thelr owners
has appesred in Now York and Brooklyn. It Is ealled ** plnk
oye,” and appoars to be a variation of the old eplafiotie, The
digeharge in the epladotio was from the noss; in ‘' plok eye
it comen from the oyes, and for a timo the horse becomus
quite bilnd, It also causes n stiifoess and swelling of the
logs., The disense la not necessarily fatal but minor diseases
are superinduced by It It e thought that the malady haa
been Induced by the severe changes in the westher duriog
the winter
——— -l -
Aprouai platinum is one of the heaviest of metals, yot
ite ductility 1sso great that Wollaston succoeded In dewling
it into wire having a dismoter of only one thirty thousandth
part of an lneh, o slze so small thet & mile length of the

wire would welgh only one grain,

.
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Scientific  dmerican,

» Oar Axlos and Bearings,

The National Car Builder states that, at a recent mooting
of the \ders' Association, discussions took place in
regard to Mundy’s friction roller journal box. In this device
the roller, six inches in dinmeter, turng on a golid spindle,
the bearing of the rollor being the whole length of the spin-
dle. It was olaimed that this was botter than the ordinnry
plan of making the spindle and roller in one piece. The

15301 arrs .l:. it waa claimed, provides a larger
bearing, and preyents the escape of ofl therefrom.

Mr. 'Gmyp?ualhd the following experimental tests

Wo understand that the metaline bearings, Iately illastra.
ted in the SCIERTIFIC AMERICAN, are to be tosted on the cars
of the Groenwich streot elovated raflway, in this city, This
bearing, it will be romembered, is composed of compressed
graphite and other substances, and runs without oil. In fact,
oll In Its worst enemy, for its prosence quickly Injures the
metaline,

G-
Improvement In the Manufncture of Hoor.
The liability of beer to turn sour, ropy, ote., Is due to the
presence of specind ferments derived from the alr, and from

v

Fig. 1.—APPARATUS FOR DECANTING AMMONIACAL LIQUOR FROM COAL TAR.

which he had made of the power required to move cars with
different sized journals: A passenger car with 3% inch jour-
nals, and weighing 44,674 pounds, required a force of 800
pounds, as shown by & dynamometer,io move it along a level
track as slowly as the engine could be made to move, The
car was in good running condition and the journals well fit-
ted. Another passenger car, which was new and had run
only 90 miles, weighing 46,770 pounds, and with 8 inch
journals, required just 700 pounds, as indicated by the same
jnstrument, to move it on the same track and in the same
way as the other; thus showing that 100 pounds less force
was required to
move the heaviest
car with the large
journals. Speci-
mens of the Ains-
worth friction me-
tal bearings were
shown, one of
which was stated
10 have run 40,363
miles under =a
Pullman car with-
out heating. The
metal is claimed
to be 25 per
cent chesper than
brass, three times
more durable, ard
requires 50 per
cent less oil.

Mr. D. A, Hop-
kins called atten.
tion to the advan-
tages of lead-lined
beariogs.  They
had been tried un-
der heavy palace
cars, and had run
55,000 miles with.
out  heating or
wearing oat. The
Jead should not be
more than 1-16th
of an inch ip
thickness ; it then
accommodates it.
pelf to the jour.
nal, and gives s true bearing; but if thicker, will be pressed
out st the sides and endy,

Mr. Garey remarked that In the course of his experience
be had heard much of the antifriction metals, but had rarely
or never seen any. He did remember making = trial of one
specimen, which, It was claimed, would run without any oil
at lll, and not ‘E‘ hot. And it did »a for a considerable “mo'
and then he had to throw it away. It way)ike the horse
that undertook to live without eating; as soon as he got well
ander wsy, he died.

THE SEPARATION OF TAR AND THE MANUFAC
OF SULPHATE OF AMMONIA FROM WASTE
The distillation of conl In closed receptacles, for the man i

facture of illuminating gns, produces, beside the eoks re.

maining in the retorts, tar and ammonincal waters, whiel are
collected in pecial apparatus, known na XGMIII'MI!(‘.
condensers, Large establishmenta hnve recently boen erected
in France for the purpose of obtaining these products in ge.
parate condition, in order that the coal tar may be utilized fn
the many ways now known to the arts, and the nmmoninea;
liguor chemically treated #o & to yisld merchantable sul.
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the materials used. By boiling the infusion of malt and
hops, cooling out of contact with air and fermenting with
pure yeast in vessels to which only carbonic acid or pure
air is admitted, a beer is produced of superior quality, which
may be preserved without trouble for any time. Even a
partial adoption of these precautions is attended with valua-
ble results. In preparing pure yeast to start with, the author
makes use of the fact that oxygen favors the growth of true
yeast but hinders the propsgation of the other ferments.
Pure yeast being obtained, the beer is afterwards fermented

in an atmosphere nearly destitate of oxygen, as its quality
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Fig. 3.—~APPARATUS FOR MAKING SULPHATE OF AMMONIA

total area of all the reservolirs, D 1! and G, is about 107 square
feot,

is thereby improved. Pure yeast when kept in pure air
undergoes no change, oven at summer temperatures. The
myecoderma vini does not, sy the author once thought, become
changed in boer yeast on submersion in & nutritive fluid ;
under these circumstances it acts as an aleoholic ferment,but
does not propagate itsell.—L. Pasteur.
‘.'v TR I—
Tux more machinery & nation has in operation, the more
fully and profitably is ita labor ewployed, the more rapid

its material progress, and the more developed its civilization,

v e P ORE

Fig. 2.—DISTILLER—END VIEW.

phateof ammonia, Our engravings represent the principal
portion of the extensive plant of the works, showing theap.
paratus for separating the substances and for subsequently
extracting the salt above mentioned from the waters. The
Iatter, when received from the gas house, are conducted into
huge cisterns of masonry, A, in Fig. 1, situated as shown
underground. Thence, by means of the pumps, B, actuated
by the engine, C, the liquor is elevated to a series of large
reservoirs, D F @, located in the upper story of the building.
Reservoir D is subdivided by a partition into two compart-
ments, into each of which the water successively passes. As

indicated by the
proportion of sha-
ded lives in Fig.
1, the major part
- of the tar Is de-
posited in this first
reservoir ; the wa-
ter conducted by
asurface pipe then
enters the reser-
voir, F, leaving
more of its tar,
and is fioally de.
canted into G in
almost a pure
state, whence it is
drawn off by the
pipe, L, into suit-
able vessels of &
certain measured
capacity. The tar
that is deposited
is removed from
the bottoms of the
reservoirs by the
pipes, H I and K,
the last two com-
| municating with

the pipe, H, which
25 extends  outside
the building #o as
to deliver the tar
into the vehicles
designed to trans-
port it to the fac-
tory where it ia to
be utilized. The

©

>

In Figs. 2,8, and 4, are reprosented ond and sectional views

of the distilling apparatus, which is composed of a double
set of bollers and mechanism, G Is the vessel which receives
the decanted liquor from the reservoirs through the cock, a.
A part of the water is thence directly conducted to the ves-
sels, E, in which a quantity of lime is previously introduced,
and in which is machinery for agitating the contents. Re-
ceptacle E is connected by tubes, M (Fig. 3), near the bottom,
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with the boiler, B, this with the boiler, A, and also with the
boiler, C, which also communicates with & tank, D, Al four
of these vats are provided with agitators, H, and the vapors
from each one pass into the others by tubes, 1 and J. Boiler
A is heated directly by the fire beneath, B by the oscaping
products of combustion, and C by the vapors from B, The
vapors entering D pass through a serpentine tube in F, which
is surrounded by water, alvo drawn from G. This worm
passes into a receiver, S, Fig. 4, whence any products of con-
densation that may occur are led to n secondary receiver, T,
from which, by the tube, O, they are (Fig. 2) carried back to
D. The ammoniacal gas then passes to the worm, T, Figs.

Seientific  dmevican,

vals with vertical pleces of corrngated hoop iron, F, which
are retained in position while the concrete casing is in pro-
gross, by horizontal rows of wire binding them to the cir-
camference of the column. The concrete casing is 34 inches
in thickness, and the objoct of the corrugated hoop iron is
ovidently to cause it to bend, and to avoid the possibility of
n straight joint all around the circumference of the column.
In Figs. 8 and 4 the arrangement is somewhat different. In
the place of the corrugated hoop iron, fillets of wood, B B,
aro employed and held in place by & wrappingof iron wire
mesh. 1t will be observed that in this case the thickness of
the conereto is reduced to 1§ inches.

3 and 4, and, finally, to the crystalizers, V. At U are devices

The relative value of these two arrangements will be per-

incagement of column B showed a crack about 3 feet in
length. This was caused probably by the expusnsion of heated
air or steam within the hollow space, the experimenters
having inadvertently omitted to form escape holes in the
concrete casing, as had been intended. No signs of injury to
the incasement of columns, A and C, were visible, although
the flames reached above the caps of the columna,

After two hours had elapséd it was determined to have one
of the columns laid horizontally in the middle of the fire, so
as to insure a uniformly intense degree of heat along its
whole length, as the other columns, when in an upright po.
sition, were obvionsly more severely affected for a few feet
above their bases than near their caps. The eolumn, C, was
therefore pushed over 8o as to lie horizontally in the fire, and
remained in that position until the close of the experiment.

The fire was eventually extinguished by a quantity of
water thrown on suddenly, and a careful examination showed
that no cracking, blowing, or disintegration of the concrete
had resulted from this severe test, Portions of the concrete
were then removed as speedily as possible from each column.
In no case had the strips of lead melted, nor did they show
the least sign of injury. The hand could, immedintely after
the removal of the concrete, be borne on its inner surface, or
upon the iron columns, without discomfort; and the regis-
tering cards attached to the ends of the gage rods showed
no indication whatever of expansion.

The wood fillet, immediately opposite the crack in the
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Fig. 4—DISTILLER—SECTIONAL VIEW

arranged to prevent the absorption of the water in the re-
ceivers into the crystalizers, and P are algo safety tubeslead-
ing the vapors formed by the water in the cistern, I, back
into G. R are the dropping boards for the sulplhate of am-
monis, and X, Teaden vats receiving the mother liquor. Fig,
5 represents & vertical gection of one of the sulphuric acid
vats, in which the ammeniacal vapors resulting from the dis-
tillation are treated. It is hermetically closed by the cover,
M, and the products are led into it by the conduit, N, until
the acid is saturated. The noxious vapors engendered are
carried off by the subterranean flue, O, which connects with
the chimuey of the works, in which they are burnt up, the
contents of the shaft being always kept at a very high tem-
perature.

The Bulletin de la Société d’ Encouragement powr U'Industrio
Nationale,in commenting on this improved apparatus says that
the ammoniacal water is delivered perfectly pure and limpid,
and that the deleterious and disagreeable vapors arising from
the distilling processes, which generally converts the opera-
tion into & nuisance to residents of the neighborhood, are
completely suppressed. Owing to the feeble strength of the
waters, and the consequent expense which would be incurred
if it were attempted to transport them by rail o a separate
establishment, the distilling apparatus is set up directly in
the gas works.

P

¥talian Ornamental Brick.

Our engraving shows a form of brick, used st Mentone,
in constructing ornamental screenwork on the upper portion
of walls, and worth the notice of our readers. Itis capable of
producing various effects according ss the bricks are com-
bined. In the engraving (Fig. 1), the bottom layer is made by

the bricks being laid horizontslly, and the next tier perpen-
dicularly ; but another effect can be produced by placing all
the bricks ly, while still snother may be ob-
wined by placing them all horizontally. In each case the
eflect produced is very good, and the frequency with which

is met with sbout Mentone testifies to the partiality the

sople have for it. The brick (see Fig. 2) is 8 inches long,
P, inches broad at the widest part, and 24 inches in the mid.-
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ceived from the results of the following experiment, which
was carried out in Nottingham, and was lately reported in
the Kngineer. Three hollow cast iron columns were selected,
which, for the sake of distinction, may be termed A, B, and
(. The two former were similar in dimensions, being about
10 feet in length, and having an external diameter of 73
inches. The column, A, was incased with a solid mass of
concrete 34 inches in thickness, as shown in Figs. 1 and 2.
The column, B, was incased as shown in Figs. 3 and 4. In
both instances the material was fleated on and the face trow-
eled.

File.s

Fic.

The columns, A and B, were fixed erect on the ground
about 4 feet apart, and their caps and bases were entirely in-
closed by the concrete,

The column, C, was incased ina mauner exactly similar
to A, but the concrete was laid thereon only u week before
the experiment, whereas A and B had been lcased a month
previously,

Btrips of lead were fixed vertically along the whole length
of each column under the concrete and in contact with the
iron, it being fairly assumed that, if the lead were prevented
by the protection of the incasement from melting, & temper-

It might be advantageously introduced into this coun-
‘r:.ndmndolnordlnry brick earth or in terra cotts,

iron and Fireproof Construction,
Iron should be used in & building as the bones are used in
» human belng—to give strength; but it should be protec.
ted, a8 the bones are by the flesh and muscles. A well.
known means of iron s that of Messrs. Dennett
& Co., of Nottingham, shown in the accompanylng illustra-.
tions. -

In Figs. 1 and 2 the colums, C, is first provided at inter.

nture would be presorved below that which could injurious.
ly affect cast iron.

A gage rod, with a self-registering card and pencil, were
placed inside each of the columns, A and B, for the purposs
of testing the expansion of theiron lengthwise.

All three columns stood within a distance of u few feet
from each other, and & fire of wood and shavings, saturated
with gas tar, was lighted around their bases, and maintained
at as fierce a degreo of heat 8s possible for a space of four
and s half hours.

After the fire had been burning about sn hour, the hollow

Fig. 5—SULPHURIC ACID VAT FOR AMMONIACAL VAPORS.

casing of column B, was charred somewhat on its outer
edge; the sides and the edge of this fillet next the iron, as
well as the two adjacent fillets, were discolored by smoke
for 2 feet or 3 feet of their length, and the other fillets re-
mained as white as when they came from the saw. A strip
of lead near to the crack in the incasement of column B, and
another strip in that side of column C, which had been laid
downwards to the fire, were considered to have suffered the
most severe test, but neither of these strips showed indica-
tions of melting, and were removed by the hand without in-
convenience.

The following report of some experiments made by the
professor of chemistry st the Massachuseits Institute of
Technology, at Boston, Mass., upon Dennett’s concrete, with
regard to its fire-resisting qualities, has been forwarded to us
by the patentees. Since the recent calamitous fire in that
city, great interest has been manifested in the question of fire-
proof construction, and these experiments were made at the
request of Col. Seaver and other gentlemen, for the purpose
of testing the valueof this material, with a view to its use
in the construction of the floors of several important bujld-
ings which are about to be re-erected,

“The point first investigated was the relative power of re-
sistance of the brick and the cementing material. For this
purpose a very intense heat was employed, probably much
higher than would be produced in an ordinary conflagration.
The specimens, numbered one to four, have been heated in
crucibles 1o & temperature between themelting points of cast
steel and wrought iron. The temperature measured was
about 1,200° to 1,500" centigrade, or about 2,200" to 2,700" of
the Fahrenheit thermometer,

“ Behaviour of the Building Material at 2,200° to 9,700".—
Nos. 1 to 8 show partial fusion of the brick, and in No, 1
the brick in the interior has partially melted and run away
from the cement, leaving it intact. In no caso was the gyp-
sum melted except on the surface, and then a portion has
boen changed, by the reducing action of the furnace gases,
into sulphide of calcium. By pulverizing the pleces whish
had been subjocted to the most extreme heat, and boiling
them with water, unaltered gypsum (sulphate of ecalelum or
sulpbate of liwe) was extracted. Theso facts prove that the
coment is less affocted by fire than the bricks, and that it may
protect them to & certain extent from the action of a very
fierce flame, The fragments of brick contalued in the speci-
moens shown me happen to be rather more infusible than
many samples lo this neighborhood, asis shown by specimen
4. A pieco of ordinary red brick, also lnbeled No. 4, was
heated in the crucible, together with a plece of the building
material, and the result was that it served as s flux to melt
the whole into a slag or glass in which fragmonts of unmelt-
ed cement may be seen. Al the specimens (Nos. 1 to 4)
were heated at the same time, in the same furnace, to a tem-
perature which was measured and found to be between the
melting points of cast steel and wrought iron, as stated
above.

““ Behavior of the Building Matervial at about 1,800°.—The
process of manufacture of the bullding material gives rea-
son to suspect that it might be vulnerablo at & lower temper-
ature, but the following experiments show this is not the

case. The plaster of Paris Is made to set and bind the bricks
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by mixing it with water, which combinos ehemically with it;

and it might bo supposed that, when the moisture excapes as
steam, on first heating it, the cement might crumble. Inor-
der 1o test this point, the furnnce was malntained at about
1,000° C., or 1,800" Fah., and the specimens marked 5 and

-6 were introduced ndduly. and were closely watched.

There was no appearance of crumbling, although the lower
side of each became red hot in three minutes, Each was
taken out from time to time, ss it becams graduslly hotter,
and allowed to fall a distance of two feet on a brick pave-
ment, It will boseen, on inspecting the pieces, tha® the
molded faces still proserve thelr aharpnees, and that the spe-
cimens have only broken on the edges and corners. No. 6
was taken from the furoace when red hot, and n strong jet
of water from & faucet was directed on its smoothest face;
small flakes, loss than 110 inch in thickness, scaled from the
‘surface in the lower part, and a small piece fell away from
one corner, The injury was very slight. When taken away
from the jet of water, No. 6 was put immediately into the
bot furnnce, but did not appear to suffer from the rapid
chauge of temperature. No. § has been heated hinlf an hour,
and No. 6 one hour, at a temperature which was measured
and found to be about 1,800° Fah, (between the melting
points of gold and silver). Under thess tests, probably more
severe than a portion of a building would be subjected to
during a fire, this bullding material has undoubtedly suffered
and lost in strength from the calcination of the plaster of
Paris, but apparently not to an extent which would endanger
the safety of an ordinary construction. The freedom from
crumbling of the plaster of Paris cement, which is extraor-
dinary, msy be due to the high temperature at which (as I
am informed) it has been burnt before mixing with water.”
—Building Neuws.

A New Fertllizer.

In many of the large tallow-rendering factories of Texas
and elsewhere, the fatty matter is separated from the bodies
of the cattle, after the animal has been skinned, by boiling
the entire carcass in a strong, tight vessel of large capacity,
under steam pressure, until the meat, muscle, and offal are

y disintegrated and the bones softened and crum-
bled. The tallow thus liberated rises to the top of the mass,
and is then drawn off from the vessel. In Texas, where ani-
mals are slaughtered in iImmense numbers for the hides and
tallow, the residue in the tank being mixed with a large
amount of water, and the bones g0 crumbled that they can-
not be separated, is thrown away, thus wasting a vast quan-
tity of the most valuable material for fertilizing purposes.

The process below described, which has for ita object the
utilization of this waste, is susceptible of very extended ap-
plication, and is based on & peculiar action of plaster (which
the inventor claims to have discovered) npon animal matter,
in that, when aided by a gentle heat of about 250° Fah., the
plaster entirely absorbs the moisture of the meat and de-
stroys its tendency to recombine therewith., All decomposi-
tion, we are informed, is prevented, while the valuable con-
stituents, most of which, in many processes, are lost through
the effect of thehigh degree of heat necessarily employed,
are preserved indefinitely for use.

After the fat has been removed from the tank, the residue
is carried to a suitable veseel, and the solid matter allowed
to settle. The supernatant liquid is drawn off into another
vat and rapidly evaporates by the action of heat to a sirupy
consistency. With this is then mixed the solid residue and
a quantity of plaster of Paris equal to about twenty per
cent of original weight of the meat. The mass becomes
converted into a friable substance which can be ground to
s fine powder, and which possesses, it is claimed, fertilizing
properties equal to good guano. The plaster, beside absorb.
ing the water, the inventor states, fixes the ammonia and
nitrogenous elements, nnd destroys the hygrometric proper-
ties of the meat, so that it will keep in any climste for any
length of time. The plaster itself Is also yaluable as = fer-
tilizer.

An analysis, of the product made from the waste of ren.
dering tsnks, by the chemist of the Agricultural Department
at Washington, gives its composition as follows:

§ Phosphoric acid. . ..... ssonwe careraves 0°87 per cent
{ equal to bone phosphate............ 1500 per cent

Nitrogen....... ds Frasieins secssessssa, 511 per cent
{ equal to actual ammonia (NH,)..... 621 per cent,

which is equal to s fair average guano.

Desd animals and the wasts of abattoire, by simply hash.
ing them, by means of & powerful machine, with & small pro-
portion of plaster of Paris, may thus be advantageously
utilized, and would produce a fertilizer richer in manurial
constituents than that shown in the sbove analysis. The
cost of manufacture is sald to be very small. Patented No.
vember 25, 1873. The Inventor desires to dispose of rights
or to obtain & partner with means to develope the invention,
For further particulars, sddress Mr, H. Stevens, Brazoria,
Brazoris county, Texas.

GRARSING A SLorR. —A steop nlope may be grassed over
without sodding by first smoothing the surface and then
mixing & tough ‘paste or mortar of ‘elny, loam, and horse
manure, with sufficient water. The grass seed, which should
be o mixture of Kentucky blue grass and white clover,should
be thickly bul evenly seattered upon the moist surfacs of this
plaster, as it is spresd upon the bank. The plaster should
be at least one or two inches thick and a thin layer should be
1aid over the seed.  The surfacs sliould be kept molnt, and a
light dressing of wome active fertilizer would help the

h. Ina fow weeks the growing grass should be cut
and should be kept short at all times until a thick sod is
formed.— Keystone, in the New York Tribune.

Scientific  Imerican,

RECENT BOILER EXPLOSIONS,

A corregpondent sends an nccount of a boiler explosion at
the Binghamton water works, on March 10, together with the
report of the inquest and the finding of the jury. The ex-
ploslon seems to have been very violent, pleces of the boiler
being earried soveral hundrod foet and firmly imbedded in
the earth, Oneof the engineors was killed by the explosion.
The boller was one of two which stood side by side. We do
not get a very clear idea of the arrangement of the steam
pipes, but it was stated on the inquest that gred: difficalty
was experienced In keeping the eame pressure in the two
boilers, though both were furnishing steam to a single en-
gine. The engiveer testified that there was frequently as
much as five pounds difference of pressure in the two bollers,

as shown by their respective stoam gages. The srrangement
of feed pipos in shown in the nccompanying plan, there be-
ingonly ono check valve,
#o that, whon the pres.
gure was the same in
both bollers, the water
would stand at the snme
lovel in ench;and when
the pressure in one wag
increased, wator would
be forced out of it into
the other, Even with
two check valves, there
could be no certainty of
maintaining the same
water level in the two
boilers, with a single
pump, since the water
would go into that boiler in which the pressure was least.
The whole system of connections in these boilers, both in
steam and water spaces, appears to have been very fauity :and
in addition, mueh testimony was taken to the effect that the
boiler was not well built, so it does not seem difficult to find
reasons for this explosion.

It is not an uncommon thing to see boileras connected in
this manner, so that the steam pressure is frequently differ-
ent in them. But it is a source of danger, and should be re
medied at once. 'We hope that our remarks may arouse the
attention of some who are thus inviting disaster.

Another correspondent sends us a newspaper containing
an account of a boiler explosion in Burlington, Iowa, the
boiler having neither fire nor water in it, being under repairs
at the time. According to the account, a tube in the boiler
had been stopped with plugs, and on striking one of these
plugs with the hammer a violent explosion occurred in the
tube. The writer of the account did not see the explosion,
apparently, and may possibly have colored it to suit his theo-
ry—that explosive compounds, as violent in their action as
dynamite or nitro-glycerin, are formed from the earthy mat-
ter contained in the water, and are liable to be exploded by
a blow. From his own account, however, it does not appear
that the explosion, violent as it was said to be, injured the
boiler or the workmen.

Explosive compounds of nitrogen produce great destruc-
tion by their decomposition. The case, however, as present-
ed in this newspaper slip, is sufficiently curions. We would
be glad to hear from some of our correspondents who are
acquainted with the details of this explosion also.

Mr. E. B. Martin, Chief Engineer of the Midland Steam
Boiler Inspection and Assurance Company of England, in
his Inst annual report to the company, makes the following
statement :

““The experience of the past year confirms the opinion that
no form of boiler is free from the danger of explosion, if not
well looked after ; and that the best means of preventing explo-
#ions is to insist upon frequent inspections and careful at.
tendants."”

The successful working of these boiler-inspecting compa-
nies in England for several years together with the publicity
glven to the results of their inspections, have gone far to
overthrow the mysterious theories that were always nd-
vauced when a boiler exploded. On the oceasion of an ex-
plonion in England, careful reports are usually made by the
engineers of these companies, and the yearly report gives ac-
counts of all disasters of this kind, with brief statements of
the causes., But the most effectual deathblow to the mys.
terious theory is that the boilers under the care of these
companies do not explode,showing that boller explosions can
be prevented. We have frequently called attention to this
fact, and desire to impress it upon our readers, Experience
shows that government inspection, as at present conducted,
in of no service in preventing boiler explosions, and thay
thorough inspection, under the auspices of relinble private
companies, is efficacious. Those of our readers who use
steam power will do well to consider theseo statements, and
act necordingly. Our readers know that we improve every
opportunity 14 call attention to this matter,

Mr, Martin reports that,during the year 1873, the Midland
compnany had 3,555 boilers under their care, and made 14,877
inspections. The number of explosions reported in England
In 1878 was 88, 66 persons being kiled and 04 injured. (In
this country, ns our readers mny recollect, there wore
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BOILER THAT EXPLODED

nlso 88 explosions, by which 180 persons wore killed, and
164 injured,) The particulars of all but four of these ox
ploslons wore obtained, and Mr. Martin classes them under

the following heads:

1, Thirty six explogions from causes that might have beon
prevented by Inspection, such ns weak tuboes, bad repalr,
faulty connections, bad material or construction

2. Nineteen explosions from eauses that could only bave
been detected by Inspection, such as corrosion,

8. Thirty-three explosions from causes that could have

boon provenud by .umdnu, cuh an ovm
low water, and careloss blowing off.
- -
Compound Engines.

Jonathan Hornblower, who built the Newcomen .‘“,\
patented the use of two cylinders, to effect the expansion, in
England on'the 13th July, 1871, No, 1208, H‘dd“h
employed the steam, after its actlon In mlﬂth
do work in the second expansively,

Hornblower's engine met with small success. As Bﬂ
steam at low pressure, it had but a limited expansive power,
and the advantages became of no account ; rather thoy becama
nogative on account of the resistance due to the use of two
plstons, -

But when higher pressure was employed, Woolf did, for
the engines of Trevithick, Evans.and others, what Hornblower
had done for those of Watt; heapplied to them the prineiple
of the double cylinder. Asheconld make use of high pressure,
there was promise of success for the invention, and it did
succeed, so that he has given his name to ouhuhvh.
two oylinders,

Woolf's patent was taken out in 1804.

In 1884, Ernst Wolff (n German, we infer from his name)
took out a patent (No.0,600) for an engine described as com-
pound, as now-s-days constructed, which indicates the possi.
bility of modifying existing engines so as to adapt them to the
new mode of action.

This patent is very interesting, and it is singular thst En.
glish authorities hardly refer to it.

It is certain that compound engines with two cylinders
snd intermediate reservoir, to which the name of Woolf has
been given, though they have not the same mode of action,
should be called ** Wolff engines."”

W give the essential part of this patent: “‘The invention
consist of the combination of two or more engines, each com-
plete inall parts, and so disposed that, while thae first receives
steam at one, two, or more atmospheres of pressure, the next
engine is moved by the steam that escapes from the first,
In the last engine the steam is condensed in the ordinary way
or escapes into the atmosphere. The work supplied by the
several engines is applied to the same shaft, or to several
corabined, or to independent shafts,

““ An in pteam vessels and other applications, two conjoined
engines nre generally employed.; Tbe present invention is
especially adapted for this purpose, as it presents economic
advantages; as it reduces the expence of the apparatus with.
out increasing its application.

“ It is sometimes ugeful to have between the cylinders an
intermedinte reservoir to regulate the pressure; this may be
placed with advantage at the base of the chimney, soas to
maintain or raise the temperature and the pressure of the
steam in its passage from one cylinder to the other. In.
deed, if necessary, the heat may be supplied by a special fire.
box.

Tt is often necessary to employ a special pipe with a stop-
cock to admit the steam from the boller to an intermediate
reservoir in order to give the machine the powerof starting
any crank. This direct introduction may be employed to in-
creage for a time the power of the engine,”

The writer then explains a method of modifying old en-
gines by adding to a high pressure engine a low pressure
cylinder; or, in the case of a marine engine, by subatitut.
ing for one the of low pressure cylinders a high pressure cylin-
der.

The drawing annexed to the patent shows a pair of marine
beam engines.

The compound marine Wolfl engine is at present built in
many English shops; though some maintain the Woolf type,
with guperposed cylinders. In France, all engines are of the
first kind,

The Transfer of Varnish Negative Fllms,
For the purpose of peeling off the film from a varnished
negative, I propare in the first place a mixture composed of
the undermentioned materials, namely :

Qolalin s S R RN SR 60 parts
ASWIOBOIA: . i/hisvas voisome vada e siionts -
WRLRN 5o o Shatiimuvivie soSTRR A s R 180 *
OrlIDARY R0RD; s o qcavoniononysaasct iy $ part

The above ingredients are mixed together, and then poured
rapidly over the varniabed film in such a way that every
part of the surface is uniformly covered, and no portion
treated a second time. The superfluous liquid is poured off
and thrown away, for it cannot be employed again for the
SAING purpose,

The film Is then allowed to dry, and, when perfectly desic-
cated, some thick normal collodion is poured over it, to which
a little castor oll has been added. This leather collodion,
having dried uniformly over the negative film, will be
found eapable of belng peeled off, bringing the collodion im.
ago with it,

Should the film, whon separated from the glass, Inck thick-
ness, and It Is desired to secure the elickd film of a stouter
and more compnot nature, the ssme may be treated with a
solution of gelatia (without sonp)after the leather collodion
has beon npplied, and even with a second application of col-
lodlon If such Is deemod necessary,

By smploying this plan of proceeding, | may mention that
I have stripped upwards of & hundred negative films from
gluas, all of which had been proviously varnished, without
hinving had a pinglo mishap. They were from plates prepared
by the ordinary wet collodion procons ; but whethor dry plates
(nnd espocially those which have Leen prepared with s sub-
steatum of albumen) could be so readily treated, is a matter
of which I have no experience at present, — Koch Ra'gh. inPho-
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BCIENTIFIC AND PRACTICAL INFORMATION,

TEMPERANCE I'ROBLEMS,

The French Temperance Soclety offers prizes for the sola-
tion of the following questions: First, To determine by the
aid of chemical analysis, repoated on a large numboer of npo-
olmons taken at random, the analogues and differences which
oxist between apirit of wine and the aleohols of nll other
derivations supplied to commeree,  Prize, two hundred dol-
Invs, Second. Is it possible to distinguish positively, by the
examination of chemical or physieal propoertios, the wines
and natnral brandies (that is, those coming from fermenta-
tion of grape juice or the distillation of fermented product)
from the wines and brandies fabricated or mixed with aleo-
hols of other derivation? Prize, one hundred dollars.
Third. To determine, by the aid of olinical observation or
exporiment, the differences which, in respoct to thelr effects
upon the system in similar aleoholio proportion, exlst be-
tween the natural wines snd brandios and the liquors made
from aleohol of industeinl production,  Prize, two hundred
dollnrs,

Papers may be in eoither French or Latin, and must be
submitted before December 1, 1874, to the Secretary of the
Society, at Paris.

THE MAXIMUM DENSITY OF WATER,

Recent experimonta of Professor Mack at the University
of Prague have fixed 4 3'045° C (= 4 88'001° Fah,) as the
temperature at which water arrives at its maximum density,
In conducting these resenrches, Rumford's method of substi-
tuting o thermo-eloctrio series for the mercury thermom-
oter was followed, by which means much faller and mora
nocurate results weore obtalned,

FATHER SECOII ON RUTHERFORD'S RULED PLATES,

Father Secchi communicates to Les Mondes the result of
his observations of the solar protuberances during the Intter
part of the past year. Ho says that the coexistence of spots
with eruptions on the edges of the sun has been verified 89
timoa. The reversed lines which have been observed during
the eruptions are B, ¢, D, D", b of magnesium, and o large
number of the iron bands, besides the ordinary lines of hy-
drogen and the line D. A spiral movement (quite rare) in the
spots hus been noted several times in the protuberances, and
a rotation around n harizontal axis has also been frequently
remarked. -

Father Secchi has recontly experimented upon the plates
of glass ruled by Mr. Rutherford of this city. He states
that, raled with 60,000 lines to the inch, the effect of the
plate in the spectroscope was astonishing. The protuber-
ances were obtained even with spectra of the first order,
and were observed much more clearly with spectra of the
second order. It was found necessary to add a red glass in
order to absorb the violet rays. The details of the protuber-
ances were very clear, and the filaments delicately defined.
In spectra of the third and fourth orders, the live, C, of one
fell very near F of the other, and thus protuberances of two
different colors, red and white, in the field of the telescope
were obtained.

With these plates, it is added, the first spectrum has a dis-
persion equal to that of two prisms of ordinary flint glass;
the s=cond to that of four prisms, and o on; but the advan-

tage soon diseppears, owing to the mixing together of the
spectral colors and the enfeeblement of the light.

HYDROGENATED PALLADIUM.

MM. Troost and Hautefeuille have determined that palla.
dium forms with hydrogen a definite combination, of which
the formula is Pa _H. This, once formed, acts upon hydrogen
gas in the same manner a8 platinum, and in quantity varia-
ble with its physical condition. Potassium and sodium also
form with hydrogen combinations, E.H, Na H (N=23, K
=—39); and the Iatter with hydrogenated platinum producesa
series parallel to that of which Wurtz finds the first term in
what he calls hydride of copper, or Cu,H,.

NEW MODE OF DETERMINING TANNIN IN ASTRINGENT
MATERIALS,

This process, communicated to Les Mondes by M. Terrel,
is founded on the absorption of oxygen by tannin in the
presence of alkaline liquors in a special apparatus. The
Iatter consists of & glags tube, 0°6 inches in diameter and 7'8
cublc inches in capacity, suitably graduated. The upper
portion is closed, and below is a glass cock; between which
and the zero of graduation is & space of 1°2 cubic inches, in
which the alkaline liquor is introduced. The solation con-
tains one third, by weight, of caustic potash, and it is known
that 1'5 grains of tannin absorb 12 cubic inches of oxygen.

The astringent materisl is ground as finely as possible,
and from 1°5 to 8 grains are enveloped in unsized paper.
The alksline solution is introduced at the tube by plunging
the Iatter into the liquid and opening the cock below. The
material is then dropped in and the apparatus carefully
shaken, care being taken to note the temperature and press-
ure of the atmosphers, and also not to warm the air within
the tabe by the hands. The liquid becomes immediately of
a yellowish brown, and the agitation is frequently renewed.
The extremity of the tube is plunged in water, and the cock
opened. An abuorption follows, but the cock is immediate-
1{.010"41. a8 soon as the colored liquid appears to descend
through the lower opening.  After twenty-four hours, dur-
ing which the above operation is frequently repeated, the
ontire apparstus is plunged In water to bring it to the sur-
roundlng tempersture, and the cock is opened under the sur-
fuce to dotect the fioal absorption, When this is complete,
the cock is closed, and from the graduation of the tube may
. the quantity of oxygen absorbed ; and knowing that 15
md tannin absorb 12 cublc fnches of oxygen, it is then

easy to determine the richness, o tannin, of the material an-
alyzed,

PHOSPIIORUS STEEL,

M. Euverte,director of the Terre Noire foundery in France,
communicates to the Soelété des Inginieurs Civila wome jm-
portant results of his resenrchos, carried on over the past two
yonrs, with o view to determine to what point it Is possible
to introduce phosphorus in stesls, Phosphorous materials
having been placed in sufficlontly large proportion in u Ble-
mens-Martin furnnce, and the operation having been terml
nated with ferro-manganese with 42 per cent of manganese,
or with spiegeleisen, it was found that the metal obtained
was of good quality and malleable, It was established that
the cast steels ean contain a cortain proportion of phosphorus
without losing their malleability or their valuable qualities
of resistance, A steel containing 0°003 of phosphorus and
00015 of carbon may be utilized for making an excellent
rail,

The Sowoers of Parls,

In Paris, says Chambers’ Journal, it is quite a common
thing to make a trip underground, at any rate from the
Place du Chatelet to the Place de la Madeleine, The old
guide books are full of the wonders of the catacombs ; now-
a days, instead of going into these great gypsum quarries,
visitors are allowed to traverse the Zyout Rivoli, and there
are always plenty of claimants for the tickets of admission.
You sit in a sort of open raillway truck, with a lamp st each
corner, pushed rapidly on by four men in white blouses;
there i8 no more gmell than there is in the streets above—
not so much, except just when we are passing (our guide
tells us) under the barracks of the Louvre. Under the Place
de la Concorde the land journey comes to an end; at this
point the Rivoli sewer falls into the main; and go, instead of
our cars, we have to take to boats; but the voyage is a short
one, and we soon get to the winding iron staircase, by which
we emerge among the astonished idlers of the Place de la
Madeleine.

This, of course, is the show sewer—widest, loftiest, clean-
est of all—just like a canal, with broad, neat footpaths. Be-
tween this and the house drain, there are ten kinds of sew-
ers, getting graduslly smaller and smaller, but all, except
two, having footpath enough for the scavengers to walk
along. Beside noting the telegraph lines, wrapped in their
gutta percha covering, we see & long pipe, too narrow for
water, too wide for gas, inside which every now and then we
hear a whiz like the rush of ap arrow. This is the pneuma-
tic tube, along which cases full of little parcels are driven
by atmospheric pressure. The only other things to be seen
(for the journey is rather a dull one) are the shafts, called
régards, by which the workmen can escape if the sewer gets
flooded by heavy rains. As a means of escape, every régard
hng its iron ladder leading to the man hole in the street.

What struck me most was the vaulting of the main sew-
er. It shone as if covered with chunam, and was so smooth
that it carried the voice toa vast distance. There is a whole
system of telegraphing which depends on the echo along
this vaulting.

How is the main sewer cleaned? There are big barges
nearly a8 wide as the water, each furnished in front with an
iron plate fitting almost exactly into the subterranean canal,
These plates have each three holes, as bigas an octavo vo-
lume, cut in their lower edge. The barges are dragged up
stream, and the golid matter is all forced through the three
holes, leaving the channel completely free. Each of these
barges is calculated to do the work of a hundred men. Where
the sewer is too narrow for barges, rails are laid aloog the
footpaths, and trucks furnished with some sort of plates do
the work just as well. So swift is the stream that one never
sees a bit of anything floating along; whatever there is, is
swept under the surface. But lower a sluice gate, and stop
the current, and within a short time the water will be cov.
ered with straw, with dead cats and dogs, with feathers
enough to stuff a score of beds, ete. Corks, too, of which
there are great numbers, are caught by a grating before they
can escape into the Seine, and, after being pared down, are
sold to the perfumers, ‘ Wino merchants and scent mer-
chants are both good trades in Paris,” said our guide, as he
explained to us the future use of the corks. If you can get
leave to climb up the ladder of one of the régards, you will
be able to look into one of the narrower sewers without foot-
path, which pours its unsavory cataract into the main drain,

Sewers of this type have to be kept clean “by hand."
Somehow, nearly all the 630 men employed In the Parls
sewers are (fascons “ from the sunny South.” 1Itis a hard
life, and men can rarcly stand it more than fifteen yoars.
They get pains in their joints, general weakness—what thoy
call plomb (as if their limbs woere of lead), “ Sewer rats”
the poor fellows are called; and their only comfort ia that
they have waterproof boots, n new pair every six months.
The old boots are not thrown away ; they are stowed on one
of the quays; and when agood many hundred pair are col:
lected, there is & grand auction, and they are sold in lots of &
hundred for from 120 to 125 france, It is almost always the
same man who buys thom, and he cuts off the feet and sends
them to the bogs up the Olse, where they are used by the
peat cutters; the legs are subjected to a process which turns
them into fine, soft leather, Many a fashionable lady’s boots
are made of the leather which has been first used by a Gas-
con scavenger, Of real sower rats there are comparatively
few. They can't work through the hard cement (chunam) with
which the new sawers are cased. They keep to the old stone.
roofed drains ; and of course they still abound in the markets
and at the abattoirs and knackers’' yards. There are many

stories of their fierceness, but of these [ need not at present
say anything,

During the winter of 1870 the Parisisos were dreadfully
frightened lest the Prussians should get into the d raine, and
suddenly show themselves in the middle of the city, as
Camillus did in Veli, So they actually walled up the main
pewer in two or threo places, leaviog just spaes enough for
one man to squeezoe through,  These walls were pulled
down a8 soon as the armistice was signed, and were not re-
bullt during the commune, though the Versaillew troops,
holding Asnidres, might have marched in n dozen abreast 1f
they had cared to do go. After the fall of the commune the
cry was ‘“ search the sewers;” and stories got into the papers
of bands of desperadoes holding out below, and selling their
lives even more dearly than their friends had done above
ground. What was there not in Paris papers at that time?
Who is to know the truth? The officisls say that not & sin-
gle human being was found down there. Rifles were found
in plenty, not only those dropped down street traps by rons-
way communists, but those hidden by quiet citizens, lest the
possession of them should bring sbout & domiciliary wvisit
from the commune. But more numerous still were the
kiépis, red sashes, and scarfs, cartridge boxes, etc., of which
there wag quite a heap under each man hole in the quarter of
the barricades. As the fellows ran off they got rid of all
their badges, hoping thus to escape the savage fury of the
Verzaillea troops.

Blue Sky and White Clouds,

The ethereal blue color of the sky is due to minute parti-
cles of matter which float in the air., Were these particles
removed, the appearance of the sky would be dead black, It
isa fact in optics that exceedingly fine portions of matter
disperse or geatter the blue rays of light, coarser portions
scatter red rays, still coarser portions scatter all the rays,
making white light. Anatmosphere is full of aqueous vapor,
the particles of which diffuse white light in all directions.
When these particles are enlarged, they become visible in the
form of clouds. The vapor particles of the white clouds are
suppoged to be finer and lighter than those of the dark
clouds.

That the diffusion of light in our atmosphere, the blue
coloring of the sky and the colors of the clouds, are due to
the presence of matter floating in the air, has been conclu.
sively proven by Tyndall. On passing a beam of sanlight
through a glasa tube, the beam is rendered brilliantly visi-
ble by the reflection of light from the dust particles floating
in the air contained in the tube. But on removing the dust
particles, which is done by filtering the air by cotton wool,
or causing the air to pass over a flame, the beam of light is
no longer visible in the tube.

Liquid Carbonic Acid.

Cailletel has, by use of an apparatus very similar in prinei-
ple and construction to that devised by Professor Andrews,
of Belfast, succeeded in liquefying carbonic acid, under con-
ditions which enable him to test many of its properties, while
atill in the liquid state. His apparatus consists of a hydro-
static press, by which mercary can be forced, under a pres-
sure of 900 atmospheres, if necessary,into a cylindrical glass
reservoir, terminating in a narrower thick tube. Liquid car-
bonic acid he finds to be colorless, mobile, and & non-con-
ductor of electricity. It is not decomposed by a powerful in-
duction spark, but the spark has, in the liquid, a very white
dazzling appearance. - Salt, sulphate of soda, chloride of
calcium, sulphur, phosphorus, stearin, and paraffin are quite
insoluble in liquid carbonic acid. Iodine is slightly soluble.
Liquid carbonic acid is but alightly soluble in water; petro-
leum, however, dissolves five or six times its bulk. Bisul-
phide of carbon dissolves sparingly. Ether mixes with it,in
all proportions, with great readiness. Liquid fats dissolve
init, but not solid fats. Sodium does not reduce it.

-

The Fireless Locomotive.

This consista of n locomotive intended for drawing street cars,
for tunnel service, otc. The boiler is charged with highly
heated water before leaving the station ; and from this water
steam rises, sufficient to work the engine without using fual
during the trip.

A new fireless locomotive, built at the Grant Locomo-
tive Works, was recently tried at Paterson, N. J. It has
four wheels, 36 inches in diameter, and 7x10 inch cylinders,
The boiler is 37 inches in dismeter and 9 feet 6 inches long,
and the whole engine empty weighs 6tuns. On the trial, with
the water heated to a temperature equivalent to a pressure of
150 pounds per square inch, the engine ran, with an
loaded horse car, a distance of 7 miles. The track on which
the trial was made is an ordinary horse car track, Iald on a
common road, with very heavy grades for short distances in
some portions. The steam pressure after running the dis.
tance named was reduced to 40 pounds.

-l

BAcTERIA 1N DisEAsE—Dr. Hiller, of Winden, has come
to the conclusion, after many experiments, that bacteria are
incapable of exciting inflammatory action of fover, that they
cannot multiply unless in the presence of putrid material,
or after death, through the stoppage of the circulation; but

when present after death, thisis no proof of their existence
before that time, but for reasons as given.

How a rallrond opens up a new country s demonstrated
very remarkably by a comparison of the United States
cousus of 1870 with the territorial census of 1878, This
showa that between those years all the counties on the line
of the Denver and Rio Grande have either trebled or quad.
rupled in assossed wealth and population.

-
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IMPROVED GRATE CLEARING ATTACHMENT.

We illustrate herewith a quite simple device, designed to
be attached to the ordinary form of fireplace grate, and to
supply & ready means for raking or poking the fire. It may
also be adapted for stoves to serve as a drop table, and can
be constructed with rods and handles, #o na to be operated by
hand if so desired.
=In Fig. 1 the invention s shown in
perspective, uul:l?lg. 2 is a seotional di.
agram. A aroe a number of fingers
which enter between the interstices of
the lower bars of the grate. These
fingers are all cast upon or attached to
a curved bar, B, the journals of which

ivot in jections on the grate at C.
'l,’i":nd :::g'on the bar, B, are links,
D, one on each side, which connect with
short leversor treadles, E. The Iatter
are readily moved by the foot, thus rais-
ing the fingers (which ordinarily fall in
the position shown in the engraving)
and causing them to enter among and
and agitate the coals.

The apparatus obviates the necessity
of the poker, and serves to rake the en-
tire fire at once, thus accomplishing its -
object expeditiously and in a thorough
and efficient manner.

For further particulars address Mr. A.
Tiensch, Memphis, Tenn.

Intermitting Lameness,

The Doctor remarks: * A very curious
thing has been described by Dr. Sabou.
rin, namely, that lameness may ensue
from obliteration of arteries. Horse
lameness is often so obscure that any
light proves desirable. It is not, how-
ever, confined to the horse, but extends
also to man. The cause, as observed, is
owing to obliteration of the aorta and ilinc arteries, Com-
monly, in previous good health, the subject begins 1o limp,
in one or two limbs to tremble, and finally to fall. Rest is
commonly productive of relief. MM. Bouley and Goubanx
long ago pointed out the nature of the affection in horses,
while M. Charcot first pointed out its occurrence, compara-
tively rare, in man. Arteritis has been supposed to be the
oceasion in horses, owing to the violent efforts they have to
make, and embolism in men. In any case the occurrence af-
fords a favorable illustration of the advantages of the study
of comparative pathology.”

THE SHAKER SASH BALANCE,
Our illustration repregents a very simple and ingenious de.

Fig 1

L

vice, which does Away with the use of the usual cords and
pulleys on windows, by making one sash balance the other,
It Is cheap, readily applied, and will afford all the means for
ventilstion that side welights 4o

A cord, Fig. 1, In attached 10 the center of the upper sash,
by passieg it, from benesth, upwards! through a hole bored
to fit, and making it fast by & wedge driven in from on top,
and then overa pulley adjusted as represented in the upper

part of the window frame. The end extends down throughd

the apparatus, A, which, shown in detail in Fig. 2, forms the
essential portion of the device. It consists simply In two ec-
centrics, B, secured in a suitably ornamented metal case, and
fastened to the upper part of the lower sash. It needs no

explanation to show that one sash counterpoises the other,
so that by a mere touch of the finger each may be raised or
lowered to any given distance.

If, however, it be desired to

TIENSCH'S IMPROVED GRATE CLEARING ATTACHMENT.

move but one, and that the top sash, the operation is readi-
ly accomplished by drawing the cord to the right orleft,
which relieves the grip of the eccentrics. On straightening
the line, the latter immediately resume their clasp and hold
the sash in any position. To raise the lower sash, it is only
necessary to hold the cord firmly and lift the sash with the
hand, when it will remain as placed.

The inventor claims it to be
specially adapted 1o churches,
halls, theaters, etc., in order to
secure ventilation.

Patented by I. J. Russell, of
South Union, Ky. For further
particalars regarding sale of
rights, etc., address the gene-
ral agent, Mr, W, J. McGown,
as above,

I‘I(/ 2

The St. Gothard Tunnel,

The length of this immense
work will be 14,900 meters, or
9 milea 715 yards, The alti.
tude of the northern entrance,
at Goeschenen, will be 8,708
feet above the level of the sea,
and that of the pouthern en.
trance, 3,850 feet, The highest
point in the interior of the tun.
nel will be 8,873 feet above the sea level, which will be
reached by a rise from the Goeschenen end of 7 per 1,000;
from this point there will be a descent towards Airolo of 1
per 1,000. The rock to be traversed is for the most part mica
guelss and mica schist. Great improvements are stated to
have been introduced into the perforating machinery em-
ployed, but thus far the progress of the works can scarcaly
be said to bave been very rapid. The length of tunnel ac-
tually pierced is, however, a little more than 2,330 feet on
each side, and an advance of 10 feet is dally made in each
gallery at Goeschenen ; the rock is perfectly solid, requiring
neither planking nor arching; but at Alrolo it Is necessary to
line the gallery and srch the roof with masonry,

e
L

Scientific Men Scientificeally Studlod,

Mr. Francis Galton, well known for his researchos In re
gard to hereditary mental powers, has been pursuing these
studies. He made personal inquirles of one hundred and
eighty leading scientific men of the day, and on their replies
based his conclusions. Most important was the almost per.
sistent combination of remarkable energy of body with re
markable energy of mind. Size of head was considered and,
as & general rule, was larger than of ordinary gentlemen,
Still, remarkably many scientific men had small heads, and
the small heads were remarkable for sctivity, Health owasa

marked feature. Independence of spirit and tenacity of pur

pose were also most marked characteristics of

and notably a large proportion were men of business, as prin

men of pclonce
cipals of Iarge commercial or mercantile concerns. The groeat
incentive to science seemed, to the author, to be Innate taste,
and in character ho regarded the sclentific mind as ant
femninine. As to hereditary qualities, that of health secmed
most essontially due to parentage; and on the parental side
the influence of qualities was apparently on the father's pide,
in the proportion of 128t 45 on the mother's sids A com
bination of all essential qualities secmed necessary to the
production of s man of mark and that the laws of chanoes

and alternatives came In to give actuality to resalts. In re-

gard to education, the general condition seemed t5 be that
fhey were not tied down in their studies to particular sub.
jects, but were given to the investigation of many,—Med;.
eal and Surgical Reporter,

o

MUNSON'S IMPROVED LIGHTNING ROD,
Electricity, as is well known, can be best dissipated by
conductors which present & large num.
ber of sharp edges; and if such angles
extend throughout the length of the con.
ductor, the current is received at any
point, as readily as at the pointed apex,
It is with this principle in view that the
improved form of lightning rod here-
with illustrated has been invented : and
in addition to the sdvantages thus se.
cured, it presents a variety of others,
rendering it, it is claimed, a thorough
and efficlent protection to any edifice
upon which it may be placed.

Our engravings represent two of the
modes of construction out of the several
which the inventor has adopted and suc-
cessfully used. As shown in Fig. 1, the
rod is composed of eight copper wires,
A, and two large galvanized iron wires,
B, laid up into a single rope. Fig. 3 is
a section of the same. In Figs. 2 and
4, the cable is formed of eighteen cop.
per wires, A, and one large core of gal.
vanized iron, B, twisted together as be.
fore. The copper wires, it will be no-
ticed, are square in section, and are
drawn perfectly straight, so that whon
they are twiswed up in the rod an inpu-
merable number of sharp edges is pre.
eented. The iron wire is galvanized,
not only to prevent corrosion but to in-
crease its conducting power. The pre-
sence of two dissimilar metals in the
rod also results in constant magnetic action, whereby its
effectiveness and durability is enhanced, while its electric con-
dition is preserved. .

There are no joints in the invention to become discounee-
ted and thus offer points of escape for the current. The rod
is perfectly flexible, and can be bent to any angle or carve,
while it cannot be broken from its fastening by the effect of
wind or jars. Its continuity, therefore, isa point of consi-
derable importance, which, taken in connéction with the con
ducting capacity of the metals used, the spiral form, and the
other advantages already alluded to, combines to render the
device theoretically one of much value. As regards its prac.
tical workings, the inventor submits a number of testimo-
nials from insurance companies, architects, and several emi.
nent scientific gentlemen, all of whom speak very favorably
of the merits of the rod.

The rod is covered by four patents. 'For further particu

Fig.2.
™

Fz_yj
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lnrs address Mr, David Munson, solo manufacturer and pa
tentes, 220 Bast Waahlogton stroot, Indianspolis, Ind.
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HOLLAXD, with only 8,500,000 inhabitants, holds §160,000,
This speaks well for Duteh pru-

000 of American securitios,

dence and economy
—————0 )

Ix our description of the water clock on the Pincian Hill
every soecond minute,” read ** every

at Rome, instead of **

secomd,”
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MODERN AMERICAN LIGHTHOUSES,

Wo publish herowith views of two lighthouses recontly
orectod on the Great Lakes. The first, that at Cloveland,
Ohlo, iu situnted on the shore of Luke Erie, and i chiefly
noticeable for the substantial elegance of ity arohitocture ;
the socond is on Spectacle reef, in Lake Huron,and i In many
respects a remarkable engineering work. W areludebted to
E ngineoring for the engravings, and wo extract the follow-
ing dosoription of the Lake Huron structure from a report
of the Lighthouse Board :

A crib, of 92 feot squnre, with n central oponlng of 48 fect
square to receive the cofferdam which was to form the pler
of protection, us well us u landing place for matorlals dur-
ing the bullding of the lighthouse, was in 1878 construc-
ted at Seammon's Harbor, The original intention was to
put the crib in position in four sections, but upon further

B 3l T
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LIGHTHOUSE AT CLEVELAND,

consideration it was decided to attempt placing it as a whole
upon the reef, which was successfully accomplished.

The depth of water on the reef at the points to be occupled

by the four cornera of the pler of protection was found to be
as follows: At northeast corner, 10 feet 6 inches; at north-
west corner, 18 feet; at southwest corner, 14 fest 6 inches;
and at southeast corner, 9 feet 6 inches: the position to be
occupled by the pler of protection haviog been so chosen
that the sides would correspond to the cardinal points of the
compass,
On the evening of the 18th of July, 1871, everything being
in readiness, at8 P, M., the tugs Champion (screw propeller)
and Magnet (side wheel) took hold of the immense crib and
ptarted to tow it to the reef, 10 miles distant, followed by
the Warrington (screw propeller), having in tow the schooner
Belle (the two having on board & working force of 140 men),
the tug Stranger (screw propeller) with barges Ritchio and
Emerald, and the tag Hand with two scows of the light.
house establishment. The barge Table Rock, with fifty
cords of stone on board, was left In reserve at the harbor,
The construction scow, with tools, ete,, on bonrd, was
towed with the crib, At 2 A, M., next morning, six hours
after starting, the flest hove to off tho roef, nwait-
ing daylight sand the abatement of the wind, which had
agaln froshened up. At 0} A. M., it having moderated, the
plor, with considerable difficulty, was placed in position ; and
after belng secured to the temporary pler and the moorings
previously set for the purpose, all hands went to work throw-
ing the ballast stone into the compartments, and by 4 P, M,,
succeeded in getting into it about 200 cords (1,200 tuns), By
this time the wind was blowing freshly and the sea running
50 high a8 to make it necossary to stop work for the time ; but
early next morning all the reserve stone was put into the
com

hight, and by the 20th, quarters for the workmen had been

Srientific  Dmevican,

comploted upon it, which were at once occupled. By means
of n submarine diver, the bed rock within the opening of the
pler win thoen cleared off, and the work of constructing the
coffordam was taken In hand. The cofferdam itself con-
pluted of a hollow cylinder 41 feetin diameter, composed of
wooden staves, ench 4 inches by 6 inches and 15 feet long.
The cvlinder was braced and trussed internally, and hooped
with Iron oxtornally, wo ns to give it the requisite strength.
It was put together at the surface of the water, and when
complets wans lowered Into position on the bed rock by means
of Iron worews. As soon ns It rested on the rock (which
was quite irregular in contour), each stave was driven down
sojas to fit s closely na it would admit, and a diver filled
all openings between its lower end and the rock with Port.

By September 12, the pler had been built up to its full

land cement. A loosely twisted rope of oskum was then

0HIO.

pressed close down into the exterior angle between the cof.
ferdam and rock, and outside of this s larger rope made of
hay. The pamping machinery having meanwhile been
placed in readiness, the cofferdam was pumped dry, and on
the same day (14th October) a force of stone-.cutters de-
scended to the bottom and cemmenced the work of leveling
off the bed rock, and preparing it to receive the first course
of masonry. The bed rock was found to consist of dolo-
mitic limestone (confirming the previous examinations),
highest on the western side toward the deepest water, and
slopiog gradunlly toward the eastern. In order to make a
level bed for the first course of masonry, it was necessary
to cutdown nbout 2 feet on the highest side, involving o
large amount of hard labor, rendered more difficult by the
witer forolng Its way up through seams in the rock. But
the work was flunlly sccomplished, the bed being ns caro.
fully cut und levelled as any of the courses of mnsonry,
The first course of masonry was then set, completing it on
the 27th of October,

The degros of success of this novel cofferdam may be in-
forred from the fact that, slthough prepared with pumpsof
an aggrogate capacity of 5,000 gallons per minute, not more
than a capucity of 700 gallons was uged,except when empty-
ing the coffordam, and then only to expedite the work,
Onco emptled, » small portion of this capacity was ampleo to
keeop the coffordam free from water; and this at a depth of
12 feet of water, on rock, at = distance of nearly 11 miles
from the noarest land. Every person connected with tho
work mny well feel o just pride io Its success.

A BUILDING in San Francisco that has 500 rooms is to have
a clock with 500 dials, a dial for each room, The dinls will
be operated with compressed air, condacted In pipes all over
the bullding.  The clock has been built by the Seth Thomas
Clock sompany, of Thomaston, Conn.

Paraflin,

"At & recont meoting of the Boclety of Artw, London, Mr.
Fredorick Fleld gave the following interesting Information:
In pursuing his celobrated researches upon the tar ob-
tained from the red besch, Reichenbach discovered in the ul-
timate portion of his distillates & white translucent auhuum':c.
to which he gave the name paraffin (from parumand u_[/l.nm,
owlng to the comparstively slight action exerted upon it by
most chemical re.agents, The tar was gubmitted to repeated
fractionnl distillation, snd the portions passing over last
wore mixed with strong sulphuric acid and violently ngitated,
After standing in & warm place for some hours, the ptraflin
floated upon the carbonlzed residue in the form of a pala
colored oil, which, after cooling, solidified, and was pressed
between folds of bibulous paper. By frequent erystalizations
from boilingether, it wanobtained as a brilllantly white bedy,

LIGHTHOUSE ON SPECTACLE REEF, LAKE HURON.

highly plastic and somewhat unctuous.  For many years i*
was regarded as simply a chemical curiosity. It is now annual-
ly made, as will presently be shown, by thousands of
tuns,

Paraflin is a pure hydrocarbon, having no oxygen whatever,
and its analysis has given the following percentage compo-
sition: Carbon, 85°16; hydrogen, 14-76.

Paraflin, when pure, is perfectly colorless and translucent;
after slightly warming, it becomes highly plastie, and can be
easily molded with the greatest case. Hence, it differs in
some respects essentlally from spermaceti, with which it Las
often been erroneously compared, as well as from stearic acid
and other bodies used for the manufacture of candlos,

F'rom this plasticity, in warm rooms, parafin candles (if
notof a very high melting point) are liable to bend ; while oa
tho other hand, those made of sperm or steario acid, althouglh
of a lower melting point, remain erect. Of course, as has
been observed, this very much depends upon the fusibility
of the substance, and the harder descriptions of paraflin are
nlways selected for candles which have to be subjected to
much heat,

Liquid paraffin is very mobile, andcan be filtered through
papor almost ns readlly as wator itself.

It 1n pearcely aoted upon, even by fuming sulphuric acid, un
losn ot very high temperatures, so that it can be purified by
this means from many other organic substances with which it
muy have been assoclated, they being immediately charred
by contact with sulphuric acld,

When submitted for a length of time to the action of chlo-
tine or bromine, chlorinated or bhrominated compounds ars
formed with disengugement of torrents of bydrochlorie or
hydrobromlic aclda,

Mr. Maclvor, who Las devoted many years to the study of
paraffin, says that, after this body is acted upon by chlorine, It
first becomes & gummy looking solid, af ¢, vards wlipuid ¢
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orless and transparent ; and as the passage of the chlorine is

continued, & hard brittle resin is the result.  The substance
Chlorine . ..... ... ... eveeneensesnene.. 6682
R R RN

70

This gentloman hing also remarked that the parafling having
the highost melting point are those which are most easily ct-

“od upon by the gus,

Todine dissolves in paraflin, imparting to it & beautifal vio-
Jet color, which becomes brown as the paraffin solidifies ; bat
the action of thiselement upon the hydrocarbon is very feeble,
no apparent decomposition taking place after prolonged heat-
ing for many hours.

By the action of strong nitric or sulphuric acids, M. Cam-
pion discovered a new body, which he calls parafiinio acid,
and describes it as a bright, transparent liquid, of a very in-
flammable nature.

Streng nitric acid yiolds & series of interesting compounds,
lately studied by Schorlemmer and others.

Mr. Fordred informed me some years ago that, when paraffin
i& acted npon by sulphuric acid to which a few crystals of

te of potagh have been previously added, the
action is so violent that light and heat are involved,and
even at times accompanied by explosion. The best way of
‘trying the experiment is to heat up the acid and permanga-
‘nate in & tabe, and drop a small piece of paraffin in the warm
liguid. When they are all three placed together in the tube and
Lieated up, the action is not nearly so violent. Success does
not always attend the experiment, butit can be tried. The
decomposition convinces us that the word paraffin (little
affinity) is slightly a misnomer.

Paraffin is insoluble in water, very sparingly soluble in
alcohol, even when boiling, more so in ether, exceedingly in
naphtha, sulphide of carbon and aniline.

When heated with sulphur at s moderately high tempera-
tare, it ie decomposed, carbon separstes, and abundance of
sulphuretted hydrogen is evolved.  This fact may be of in-
terest to chemists, as affording a ready source of this indispen-
sable reagent in the laboratory. The two substances, the
paraffin being in large excess, are heated together in & flask,
when a steady and copious flow of the gas is obtained, and
the characteristic action of the gas upon lead salts will be seen
by the experiment.

With the regard to the beautifal translucency of paraffin,
which, in spite of certnin drawbacks, has made this body
guch an unusual favorite as n means of light, Mr, MacIvor
informs me that, if, when melted, it is cooled very gradually
and subjected to n slight and steady pressure, it becomes
actually transparent, like ice, but that a blow, or even a scratch,
will alter its molecular structure, and cause it to re.-assame
its normal appearance. As this change is also produced up-
on re meiting it, however cautiously, that triumph of manu-
faciure in this department of indastry, namely, making a
transparent candle, is yet in the distance.

Mr. Gellatly has shown that the specific grevity rises
with the melting point of paraffin. Thus paraifin melting at
about 80° Fab. has only a specific gravity of 0823; at 128°
Fah., which may be considered a very good average (rather
Ligh, perbinps), it has a specific gravity of 0-911; aud a speci-
men of an extraordinarily high melting point (176 Fah.)
;l:n bigh ss 0-940, more than 10 per cent above that at 90°

an,

Paraffin i= obtained in large quantities by distillation from
oil shales,

To Render Glass Opaque or Frosted.

" According to Dingler's Journal, a sheet of ordinary glass,
whether patent plate or crown does not matter, is cleaned ;
and if only portions of it are to be frosted, those are left
bare, while the others are protected by mechanical means in
aoy simple manner. Some fluor spar is rubbed toa fine pow-
der and mixed with concentrated sulphuricacid, so as to make
& thin paste, and this is then rubbed by means of & piece of lead
upon those parts of the glaes required to be rendered opaque.
A fine frosted outline or design may thus be produced upon
a sheet of smooth transparent glass. To finish the operation,
the glass Is gently heated in an iron vessel covered with a
funnel passing up the chimney, to get rid of the noxious
fames that are given off; on cooling, the plate is washed
with adilute solution of soda or potash, to remove any acid
yet remaining, and is then rinsed in water. Focuning
glasses for the photo camera, and development glasses for
pigment printing, ean bs prepared in this way at very little
expense,

Decline of Medieal Study in France,

The Union Medicale snys that in France the number ol
medical students, as well as that of practitioners, is on the
declice, the medical recruital, bothin civil and military life,
becoming more and mors difficalt. Medical stadies have now
become 20 long snd laborious (the physical and chemical
sclences buing now farmore than mere auxiliaries, and form.
ing an important part in the prepuration for examinations)
thet the stadent, after his laborions and costly career, finds,
on gettiog Into practice, that he has no effective protection
from the encroachment of charlatans and parasites.

Or and repalr the harness. Unbuckle all the parts and
wash clean with soft water, soap and s brush. A little tur.
pentine or bevzine will take off any gy wy substance which
the soap falls 0 remove. Then warm the Jeather, and, as
soon as dry on the surface, apply the oll with a paint brush
ora swab. Neat'sfoot ofl is the best. Hang up the har
ness in & warm place to dry, but do not let 't busn,

Scientific  Americm,

Rallroads In BEurope and Ameriea In 1873,

Rallroads, Area

Miles, Populstion.  8q. Miles,
United States. .......... TLhes 10252000 2402316
(€051 G\ S GO A Cae 12,207 40,111,265 212,001
ABRERIEL & il Sk viae 5,865 5,043 502 227,234
IRRBO . uine s was s aeboin 10,388 36,4009 875 201,900
Russin in Europe........ 7044 71,207,794 1992574
Gireat Britain, 1872..... ., 15814 31,817,108 120,760
Belgium. .. ....... veesver- 1001 4 880,004 11,412
Notherlands.. ........... RR(G 3,858,055 13404
Switzerland... . . NSNS DR 820 2,669,005 15,288
U A SO TR R TIC A 3,067 26,278,776 107 961
1 A R s 42 1,784,741 14,453
Spain........ sv o ve D s vad 83,401 16,301 850 182,758
PORRIAL s v aaiv e s sokien 458 3,087 567 36,510
Swoden and Norway. .... 1040 5,800,122 188,771
CHREBOB s s e a/a e aTa ds s 0 b ks 100 1,882 508 10,941
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NEW BOOKS AND PUBLICATIONS,

Tie CARPENTER'S AND BUILDER'S AssisTANT AXD Woon
WorkeER'S Guipe. By Lucius D. Gould, Architect and
Practical Builder, Full( Iustrated. Price §8. New
York: A.J. Bicknell & Co,, 27 Warren street,

This well gottensup volumo will ho praotionlly useful to any earpenter or
boilder who will read (¢, It (s not wo elaborate o work as Trodgold (to whom
Mr. Gonld makes his aoknowledgmonta), but ts likely to ho more used by
moechanies and workmen than that comploto and valunble, but somewhat
complicated manual, Mr, Gonld's work will well repay attentive porasal,
Rorp's READY RECRONKER AND CoMMERCIAL CALCULATOR.

By Christian Ropp, Jr, Price $1.00, Bloomington, I11.:
Published by the Author.

Mr. Ropp s & practical farmer, and bhonce (s well posted as to how much
mathematics farmers need In the routine of thelr business. Healso appre-
clates the value of time, and doubtioss Is aware of the puzzling which very
frequently takes place over long suma In obstinate fractions, when the
farm accounts are made up. Hence, ho proceeds in a practical manner to
make a rongh road smooth, and produces the work bofore us, & handy Ht.
tle yolume {n pocket-book shapo In which is condensed an immense Amount
of useful information, fn the shape of short cuts through ealeulations which
ordinarily bristle with a formidable array of perplexing igures, There are
grain tables, showing the corresponding prices of bustels and hundred.
welghts, and time, intereat, wages, and lnmber tables. The book also con-
talns clear explanatiens, of contractions In the various processes of arith.
metic, of measures of all sorts and kinds, of bookkeeping, and, In fact, so
much, and in so small & space, that we deapalr of coumorating all, and lonye
the reader to the pleasure of discovering for himself when he buys the
book. There are several blank pages to serve for memoranda, s pocket for
papers, and a silicate slate for rough notes. Altogether, [t1sa very useful
mannal, snd one which must be a great assistance both to the farmer and

the business man.

BAasBiTT's HEALTH GUIDE. Price $1. New York: Pub-
lished by E. D. Babbitt, D. M., 437 Fourth Avenue.

A phflosophy of cure, founded on the {des that healing elements are
potent In proportion as they are subtleand refined, and weak {u proportion
a8 thoy arc gross; that sunlight, electeioity, and especially the still finer
Iife forces, being subtle next to spirit (taelf, are the most potent to heal,
while mineral substances, belng from the coarsest department of Nature,
ore the weakest and least penotrating. Thisconstitutes the law of power.
The law of harmony {8 stated to be s nicely balanced contrast of elements,
Magnetism, or the warm positive priaciple, and electricity, the cold nega-
tive principle, are stated to be the propelling principles of the universe,
and these are combined equally to bring about harmony and health. Too
much of the cold principle in the human system brings about chills, paraly-
s1s, and chronic diseases—t00 much of the warm principle, fevers and 'n.
fammatory disesses. While sunlight, baths, food, clothing, the soclal
relations, ete., are exp d and ded, s strong magnetic hand s

sidered the most p t of all Instr for charging a fechle aystem
with a new life power, and for equalizivg 11l balanced conditions, Direc-
tions are given for the practice of manipulation, and the treatment for
one hundred different diseases, without drugs,

THE APPRENTICE, or First Book for Mechanics, Machinists,
and Engineers. By Oliver Byrne, Mathematician and
Civil, Military, and Mechanical Epgineer, etc. New
York: A. J. Fisher, 98 Nassau street,

A new edition of & book which Ix well enough known to the engineering
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Improved Combined Blind and Sash Foastener,

William 0. Pond, Mabtle, Ala.~This is & combined fastening for biinds
or shutters and for window sashes, consteting of an adjustable fastentng
barattached to the blind, & stationsry hook In the eastng, sud » Ninged
hook attached to the sash. A the eash 1s lowared, the hook eatehes {nto
the stationary hook nutomatically, snd securaly fastens the sash down,

Improved Combined Canr St rake.

Wiltam T. Beekman, Peteraturg, m.-numu.v:u;;‘.vzm 1s designed
more especlally for spplication to streat cars, has for ts object 1o utllize
the force expended In braking the cars, for the purpose of mu‘m
to be subsequently used as an 1d to propulaion. To this end = friction
c'l‘n!ch. a chain palley, and ratchet mechaniam are
these elements or devices belng 0 comblned and a!
wheel, and draft bar, that whenever the hrake mu“h: M“ e ?l:
action the spring will be compressed correspondingly to the fores thus
expended or necessary to overcome the momentum of the ear and re-
duce 1ts speed, or bring It 10 rest. The power thus stored is tmmed! ately
or romotely avallable In starting or propelling the ear.

Improved Combined Seed Drill and lizer,

John F. and S8amuel C. Thomas, Adamstown, )lb—'!mmll;- con.
#fata [n bringing the dischargo sponts of seed and manure nesr the groand -
and one around the other, 8o that the seed and manure will be 1eft on the
ground In closs proximity but not In contact, thus avolding the destrae.
tion of the vitality of any of the seeds; In protecting the reciprocating
Atirrer of the hopper by an apron; in combining with each endless ear-
:o'r an ul:lo RAte to regulate the feed: and In combising with s seed

e a spring-held spool which will allow #tcne
other hard substanee. e s =

Improved Heating Apparatus for Slelighs, Carringes,

Thomas H. Price and Theodore . Wade, Lafayette, Ind.—The obj.:
of this invention ia to provide an improved foot-warmlag sttachment for
slolghs, carriages, etc. It consists In  metal case containtog the burners
whieh s applied to the slelgh or earrisge bottom, snd provided ml'
coneave top that forms also the bottom of & box from which hested afr
I8 discharged upward through Its perforated top. Sald perforated top ia
practically a part of the slelgh bottom. The Invention also fncludes s
heat-conducting bar arranged beneath the concave bottom of the afr
heating box for the purpose of equalizing the distribution of hest, and
thereby securing a better eflect with the consumption of a given quantity
of oll or burning fiuld. p-

Iwproved Bracket losulator for Telegraph Wires.

Chiarles L. Le Baron, Pensacols, Fla.~The insulator i preferably rec-
tangular in form, made of glsss or other suftable non-conduoting mate
rinl, and has & closed slot to adapt 1L to be hung on 2 spike, and an open
slot, at right anples to the closed slot, to recelve the line wire. The wire
is put In the slot before the insulator is hung on the spike. and tie wires
may, in many csses, be dispensed with,

Improved Telegraph Wire [nsuiator.

Charles L. Le Baron, Pensacols, Fis.~The Insulator is made of glaes,
circular In form, snd has a circamferential groove to recelve the tie wire
that supports the line wire, and end cavitfes to Incresse the distance
electrically between the conducting wire and spike, which latter passes
through the (nsnlator longitudinally.

Improved NSurface Flaner.

Willlam C. Msrgedant, Hamilton,'O.—~This (nvention conststs of the
combination In surface-planing machines with a single rotary tool, of two
tables, a single plece subjacent,and an upper one formed In two sections
the whole adjustable together vertioally, and one of the upper indepen
dently adjustadle, horizontally and vertically, so that the warp may be
taken out of one plecs of timber ofi the upper table, while snother In
belng surface planed on the lower table,

Improved Package Eunvelope,

Charies C. Kelly and Jaltus Cobb, S§t. Paul, Minn —This iavenstion re-
lates to the construction of package envelopes with a view to making
them more secure and reliable. It consists in providing the body with
end and side flaps, connecting tongues, and siits.

Improved Torch and Fire Kindler.

Robert Wichle and Christian Feuchter, Ironton, O.—This superfor kind-
ler Is formed of cornstalks soaked In petrolenm, then dried, and next
dipped In melted rosin, and finally wrapped In paper, which latter sub-
serves {mportaat functions.

Improved Surifnce Planel.
Charles E. McBeth and Willlam C. Margedant, Hamilton, O.—~This lu-
{ ists In combining, with a part table and its adjustable slide,

profession, but which presupy s an apprentice of a very adva d
mathematical education. The reduction of all the results to units of
work is an especially commendable feature in this volume,snd its drst fow
chapters sre full of practical ideas, clearly expressed; dut the profuse
employment of the calculus hinders the valuo of the book in the hands of
those for whom It was ostensibly written, =
Sk1x GraFTiNe. By R. J. Levis, M.D., Surgeon to the
Pennsylvanian Hospital and to the Wills Ophthglmic
Hospital.

Dr. Levis has done tuch valuable service to therapeutic sclence lo
studying and utflizing this process, which, together with the now much
practised transfusion of blood, opens up the question as to whether the
whole corpus may not ultimately be reconstructed.

Inventions Patonted In England by Americans,
[Compiled from the Commisslopers of Pstents' Journal)

From March 17 to March 23, 1§74, Inclusive.

Book Sewixo Maomixe.—H. G. Thowmpeon, Miiford, Conn.

Canrriner Cannrxn,~J. I Black, Columbls, Pa,

Casvox.—J. H. Redfield, New York eity.

Croruxs’ Hoox.—C. G. Cole, Bennington, Vt.

COXPRESSED AR APFARATUS, BT0.~W, E, Prall, Washington, D, C.

Dresarxa Stoxx.—A. 8, Gear, Boston, Mass,

SroxaL Laxreny.—T. A. Davies, New York city.

TeLzanarn.—M, Gally, Rochester, N, Y.

TrLEGRAPH, XT0.~G, 4'Infreville of al., New York clty.

Tuxvst Brasmxa.~0, Godtrey, Huntiogton, N. Y.

Treatiso Hyopooamsox Oms.~R. A. Ohesevrongh, New York elty.

IMPORTANCE OF ADVERTISING,

The value of advertising I 5o well understood by old establishad business
firms that s hint to them (s unnocessary ; but to persons establishing a new
business, or having for sale s new article, or wishing to sell & patent, or find
s manufactarer to work 1t : apon such » class, we would fmpress the impor
tance of advertising. The moxt thing to be considered Is the medium
through which to do 1L,

In this matter, discretion 1s 1o be uaed at firsd ; but experiencs will soon
determine that papers or magnzines having the largest clreulstion, among
the class of persons most Hkely (o b (ntorestad 1o the article for sale, will
be the cheapest, and bring the quickest returns. To the manufacturer of
all kKinds of machinery, snd to the vendors of any new article (s the
mechanical Hne, wa bellove thero s no ather sonrce from which the adver
tiser can got as speedy returns ss through the advertising columus of the
BOIEXTIVIO AMERICAN,

We do not make theso suggestions moerely to lucreass our advertising
patronage, but to direct porsons bow Lo lncreaso thelr OWn business,

The SOLENTIFIO AXESICAN has & clreulation of more thas 0 coples
per week, which (s probably greater than the combined cireqlation of all

he ober papers of 1ts KInd published 1n tae wonia

¥
a socket holder srranged to alide and de beld at various polnts of adjust-
ment,

" Improved Reverberatory Farnance for Roasting Ores.

Ernst Helligendorfer, Belmont, Nev.—The object of this tnvention s to
#0 lmprove the grates of reverberatory and other furnsces that & clear fire,
free from smoke and of the highest oxidizing power, Is obtalned by cur.
rents of heated air, which are Introduced detween and sidewise to the
Kases of combustion, so that the caking of the roasted ore is prevented
and the grate spplled eflectively to roast sflver ore, galena, and aine
blende. The Invention conststs In the Introduction of partitions of osat
Iron plates between and at both sides of the grate, parallel to the grate
bars and the fireplace, extending as high as the fuel is acoumnlated on
them,

Improved Boot Stretcher.

John C, Compton and Henry V, Hartz, Cleveland, O.—This Invention con-
sists In combining, with & two part grooved toe plece and an Inclined in-
step piece, a alngie slide having tongues and Incline: sod also in com-
bining & hollow 10e and heel plece with a pivoted bar susceptidle of belng
locked at several points of adjustment.

Improved Molding Mnchine.

William C. Margedant, Hamllton, O.—This Invention consists in a sticker
bed formed of two frames and two sections, both of the latter adjustable
horizontally, so that the same machine may be employed as s sticker,
molder, shaper, matcher, surface planer, or sand.papering machine ; also
in feed roll arbors having hollow sockets, the former being thus allowed
to slide In and out of the latter; also In combining yokes, welghted lovers,
connottions, and end slotted levers, to compel the feed rolls alwaysto
remaln (6 & borizontsl plane at all altitudes to which they may bo ralsed
by the subijacent timber; also lu comblining slotted plates and frames with
bolts, to enable the fenco to be adjusted In varfous positions: also In &
flllng plece silding under the tablo sections, and apertured to recelve
the shaft of a shaper or other bhead,

Improved Awnlng.

Charies L. Barnes, Now York elty. —This Invention fs an awning com
posed of concentric or telescopleally movable sections, of wood or metal ;
ome or more of which sectious 1s provided with voutilstors, which are
closed [0 an antomatic manner as the soctions are drawn tnto each other.

Improved Spring Clasp for Stecking Supperts.
Edward Halser, San Joad, Cal, —~This tnvention relates to a new form of
olasp for use In attaching stockings to elastic or other straps, whureby
they are supported from a waste band or belt

Tmproved Wheel Plow.

Lenno B, tirean, Gilleaple, 111, <The plows are seoured (o the rear parts of
two bar or double beamas, the bars of which are conneoted and held at the
proper distance apart by blocks of the requisite thickness interposcd be-
twoon thom, and 1o which they are secured, The forward ends of the plow
Deawis may be ralsed and Jowered Lo adjust the plows to work shallower or
dewpor in the ground. Means are provided 1o Keep saldplow besms always
in line, and provent iateral movement of the plows. Ny loosening wedges
the standards and beatn may be moved laterally to sdiust the plows farther
spart or closer together, 84 way be desired, and by removiegping the plow
beams may bo dotached snd exchanged, 20 a8 10 1hrow the #of! towsrd Of

O the plante, an chICSEM LA Recs Ioay requlte,
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Improved Car Brake,

Dantel T. Canement, Paineaville, Ohlo, at present reqtdiog st the ¥iftn
Avenus Hiotel, New York etty, ~The brake ahoes are logated hotween the
wheols, and are fitted betwaen atays, profecting down to the ear body, to
rise and fall freely direotly above the ralls, Bpring brake bands are
Attached to the snds of bars and extend up over the wheels to fasteniog
and adfusting screw and nats, 5o as Lo bo pressed on the whoels by sald
bars at the same thme they (the bars) are pressed down, By the scrow and
nuts tho springs oan be roadily adjusted to beay with the requisite fores on
tho whools whilo tha alioes bosr an the ralls, or to cause them to 111t and
Bold the shoes at varfous hights from the ratls,

Improved Fire Escape,

David Demarest, New York olty,<This s an lmproved fire escape, so
construcied as to enable the oocopanta of one house, tn case of fire, to
escape 1010 the adjolntng house, and thus pass (nto the street. Two curved
plates slilde upon ench other, 2o that they can he contragted and expanded,
and are provided with stops to prevent them from bocoming detached.
Tho lpwer plate x provided with lugs to rest against the window frame,
Obo of the tnner lugs s provided with s olamp, The plates are of suoh a
length, and of suoh & curye, that, when the fnner end of one plate Is secured
10 the window of one house, the frae end of the other plate may reach and
onter the window of tha adjacent house, To the under alde of the outer
ond of the fArst plate s hinged & hrece, which swings down and rests
AEatnst the alde of the hause, The other plate is pushed out by means of
ared. The plate Is secared In the window of the adjacent house by a pin,
1o rest sgainst the fnner side of the window frame. A rope Is provided
which has s hook with & sharp polnt attached to each end, which hooks
are desigoned Lo be passed through the windows of the adjacent houses and
be hooked upon the window frames, »0 that the rops may serve as a hand
rope for persons passing from window to window,

Improved Fire Escape.

John Gerkon, Now York elfty,—In s block which Ix providod with a strap
hook are formed three holes, through which a rope 1 passed, The edges
of the holes are beveled to prevent oftting the rope. In uslng the device,
one end of the rope s sccured In the room from which the person or thing
is to be lowered, The device Is then passed out of the window, and the
person or thing to be lowaered s connected with the hook, Some one upon
the ground grasps the rope, and, by holding It tightly, allowas the bloek to
alide down the sald rope, lowering the person or thing slowly and safely,
s alight tightenting of the ropo belng sufficlent, at any time, to stop the
block In Its descent.

Improved Pncumatic Telegraph,

Auuuo Guattari, Castellarnare, Italy.~This tuvention relates to pneu-
matle graphs, and conslsta of an Improved Instrament adaprod to serve
either ax transmitter or rocelver, »o that by means of two auch instruments,
placed at difforent statf and ted by & single alr.conducting tube,
messages Ay be transmitted (o elther direction. This Inatrument has hut
one dial, which serves to indicate both the signals sent and recelved, so
that the same Instroment Is wade to answer both purposes, theroby dis-
pensiog with one of the Instruoments required In all other pneumatio tele.
graphy, and theredy lessening the cost of the apparatus,

Tmproved Butter Worker.

Aundrow Jackson Dibdble, Franklin, ¥, Y.—A stand of triangular form
contains the butter-working bowl, sald bowl having & hook-like projection
at the small and, projecting down Into a notch In the top of the stand to
hold the bowl from Deing displaced by a revoiving Iifter shaft. The latter
Is arranged under the dowl near the froat end, for rafaing It up thereat to
make the requisite descent toward the pep for the buttermlik,
ander whith 18 & spout to conduot the mik away. The butter-working
implement connists of a clgar shaped plece of hard wood, with an elon.
gated pivol plo at one end, » handle at the other and, the obllque trans.
wvarse blades on one side, formed by notehes made (n the body of the Imple-
ment, aud a longitudinal blade. The pivot pin (s entered in a hole nt the
lower end of the bowl for » fulcrum, and {s manipnlated at the other end
by the operator in all sultable ways for pressing, cutting, spreading, and
gathering the;butter by the blades.

Improved Cuspadore.

John C. Milligan, South Orange, N.J., and Joseph Musgrove, Woodhaven
N. Y., amigoors to Lslance and Grosjean Manufacturing Company, New
York olty,~This invention I» a cuspadore made In two parts, haviog thelr
necks held tightly but detachadly together by a screw or bayonet joint, so
that the conteats are not spliled in case of the receptacle upsetting.

Improved Car Coupling.

Asron K. Kline, Readington, N. J.~The head of the coupler falls bebind
shoulders on the mouth of the drawhead, and s secured to draw the cars,
the head belng forced up over sald shoulders when the cars run together,
‘and the neck of the rod falling down In the narrow space betweon, a8 In
other couplings of this character. In order to uncouple the curs without
going between them, s depressiog lever is used for forcing the inner end
of the coupler down; for ralsing the opposite end of the coupler out of
the drawhead ; 3180 for tilting 1t up 40 that It will sltde Inward and engage
1ts end under & cateh, to hold the coupling up level for coupling self-act-
ingly. This lever is operated by a double pawl, d above itonas
cranked rock shaft, which may be turned by the operator standing at the
side of the car or on the platform, or a rod may extend from the crank up
to tae top of the box car,

' Improved Dice Box.

Randolph 8, Matns, New York city.—~This invention relates to the con-
straction of glass dice boxes in which the dice sre confined but always
wisible, #0 constructed that the glass cover may be readlly removed for the
purpose of chauging the dice or converting the box to other purposes ; and
1t conalats of a oase having a glass cover and a removable base, which are
readily disconuected, and o glass bottom or bed.

Improved Knife and Fork Scourer.

Willlam H. Bowerban, Brookliyn, N. Y.—This {nvention consists In an
fmproved instrument for scouring and polishing knives and forks, formed
by the combination of the lead or other soft metal plate with the head of
the bandle, made with s fiat lower side, an lnclined forward end, and &
rounded projectios apon itstop. The scouring and pollshing Is done with
mmunmn upon the knives and forks with the instru-
ment, The flat part {s used for scouring and polishing the knives, and the
rounded top projection for the forks, its form enabling it to readily enter
and follow the carves of the forks, s0 as to operate upon thelr entire sur-
face. When thus ased, the grains of brick dust embed themsolves In the
Jead plate and are thus held 50 88 10 operate more effectively upon the
article. .

Improved Smelting Furnace.
John H. Latey and Joun D, Williawms, S8alt Lake City, Utah Ters,—This
Anyeution consiats in combinlngan ndjuntable draft pipe with the moluten-
fog tank, Into which the smoake of the xmelting furnsoe In passod, so thet
the draft pipe may be adjusted to s higher or lower polut therein,

. Tmproved Feed Regulator,

Riehard J. Williamws, Ottumwa, lowa,~A Witle below the lower end of &
#pout s & revolying disk, on & shaft which projects up through the spout,
And bas & palley for tarniag 1t, Above this disk Is & vertfeally altding tube,
mum to & rock lever which communioates with s vertically
moving and revalving shart, vo that, as the shaft rises and falls, 1t will shift
1he tube down and ap, aud vary the discharge of the grain trow the tabe,
This shaft extends down Into the passage from the hopper to the spout

£ 10 the hopper of the mill stones, and has & spiral diak thereat,whioh
will riae when the stone hopper Is full and the grain backs up into the hop-
per. and, by farcing the sloave down, shut off the escapo from the scouring
and drylog cylinder, sud retaln the graln theroln untll wanted,

u»,nvu Waterproof Joint for Itoofing Bourds,

g 1, Texan, naslgnor of one 0060 bis right to Stowart
8 olaco.~Tho sldo adges of the boards are rabboted somg-
: W‘NW&N that tho Cwo parts 1ap together, and 10ays the sides of
M oiilr. The lower outer oorner of the rabbet of
‘one beveled, thus leaviug an Intertor hidden Kr00Y® which readl)y
Woﬂmw thatmay euter from the outelde, Gl

Snuhﬁt American,

lmprovod Chnir llualt.

(Goorge ¥, Porrenat, Rookport, Texas.~This inyention Is & ehalr baok
having an extension and # clamp, baving o lng.  These are connected by &
ball aud sooket Jolnt, which allows the back free play (n all directions lat.
erally. At ihs upper part of the back ts a strip sdapled to pass round the
arms at the shouldors, snd button fast over each quarter, o as 1o hold the
sltter straight up 1o the chalr back, and prevent the stooping forward to
which students are so much tuelined ; and about the middle of the baek,
upon the fonide, s & vertioally sdjustable pad, to rest the middle of the
back agatnst,

ITmproved Cooking Mtove,

Potor J. Ackerman, Paterzon, N. J.—This stove has & fire chamber and
an oven chamber placed at right angles, the latter highor than the former”
A warmicg chambar Is placed (o the rear of the first, and ander the fae of
the second, and s inolosed by the plates

Improved Upholsterors' Plochors,

Joseph A, Boller, Ohloago, 11, —This (nvention Is an lmproved pinchers
for stratehing webbing upon sofas, chalrs, aod othor articles of furniture:
sod Is wo conntruoted that It may be used without danger of seratching
or marring satd furniture, The lavention consists ln the plochers haviug
the outer aldes of thelr jaws flattened Lo adapt them to reeaive pads. The
froe end of the webbing s doubdled and grasped by the pinchers, which are
operated with one hand to stretch and hold the webbing while It s belag
tacked; with the other hand, the pads protecting the work from belng
marred.

Tmproved Revenue Guard for Clear Hoxes,

Wilhelm Wohltmann, New York city. It Is proposed 1o have finely en-
graved paper strips, to be Issued by the Bovenue Department with the
stampw, and corresponding with them fn numbers, one or more of which
strips shall be extended across the box from end to end, after 1t (s flled,
but before tho cover Ia olosed down. The strips are to be pasted on the
outslde of the enda, »o that they will be broken when the clgars are taken
out by the rotaller or consumer. The word * empty” may be printed on
the stamp, and the seller Is regaired to ndd thoreto the date when the box
beoomes empty, Thin, it (s belleved, will aftoatually provent manunfacinrers
from committing frauds in the matter of revenue by Alling boxes again
without putting on & new atamp: because If the paper strips—~which need
not be broked to show the cigars after opening the box—are ruptured, it
will be evidence (o the [nspectors that the box has been filled agaln without
applylug a new stamp, for with cach new stamp Isued there will be the ac.
companying paper strips,

Tmproved Miter Hox.

Poter Suydam, New Bronswick, N, J—Baw gulde holding tubes are
mounted on a swinging bloek, which 1s under the bottom of the hox, The
bloek 18 pivoted In the axis of one tube, which Ia In the slde ploce, toswing
horizontally eithor way from the transverse line along a efreular bar. A
flange Is fastened to the latter at any point by a clamp nut, The clireular
bar bas stops placed aronnd Its curve at such polnts that the swinging
block there secured will canse the saw to cut square or octagonal miters,
Into these stops & spring clip rises up from elther side, and so bolds the
block as desired,

Improved Well Tube Check Valve.

Meredith B. Squires, Tidloute, FA.—This fnvention consists in placinga
check valve above the working valve In the tublng of oll, salt, or other
wells, which Is made wider than the tublog, so that the stufiing dox for
gulding the valve rod may be tightly and firmly spplied thereln during the
working of the valve, and easily withdrawn for repalrs, with the valve rod
If required. A spiral spring, which is attached to the valve rod, acts with
{ts lower end on the top of the stufling hox, and forces the same tightly {n
{ts seat during the working of the valves,

Improved Maochine for Cutting Cunbe Sugnr.

Henry Schnitzpan, Brooklyn,N. Y., assigoor to Carsten Sierok, Hoboken,
N.J.—The object of this Invention {s to produce & machine for cutting the
disks of sugar Into cubes or blocks. The invention consists, mainly, of a
disk feeding apparatus, In connection with sector-shaped cutters, with
diagonally arranged curved blades, to which the disks are consecntively
fed, and then cut by the downward motion caused by sltding guide pleces
connected with the driving shaft. The blocka are dropped during the down-
ward motion of the cutters, and, In case any should be retained, forced out
by an arc-shaped spring plate, with clearing pius spplied back of the cutter
kafves,

Improved Device for Protecuu Horses® Talls,
Fraoklin E. Howard, Geneseo, N, Y. ~This Invention consfats in a bag
formed of leather, cloth, or other material Impervious to mud, the rame
belng alitted to form lapping edges, and adapt it to be readily npplied or
removed from the tafl,

Improved Horso Power.

Samnel H, Moor, Springfield, Mo.~This {nvention consists of a contrl.
vance of multiplying gears. The motion (s equally divided betwoen a dirk
and a ring,and both unite thelr forces on a transmitifng shaft, but on oppo-
site sldes of It, each having the other for {ts bearing or resistance to ita
counterforce, #0 that & considerable measure of force is utfiized, which,
in ordinary arrangements, {s 10st on the bearings.

Improved Mechanism for Propelling Railway Cars,

Alfred Speer, Passale, N, J.—Ono of the two cars to be coupled together
is copstructed at the end on a convex curve, struck from the axis of the
pivot bolt by which the two cars are coupled, the radius betng equal to half
the short diameter of the cars. The other oar 1s concaved to correspond,
80 that when the cars are closed togothor, they will swingrelatively to each
other, without openlng cracks at the Jolnts, thus making a continuous un*
broken sidewalk, on which people may walk as on & continuous floor. An
endless flango projoots downward from the middle Jongitudinal timber of
the car, to which the power {s appliod by the friotion rolls upon the upper
onds of vertioal shafte rising up from below, and nipping it on both sldes
between thern. These rolls may be facod with Indis rubber, if preferred,
to increase the friction. Sprivgs may aleo be used to presa thetn on the
fiange. The flsnge la matched with beveled ends where the sections meet
st the joints of the cars, so that there will be a continnous action on the
flange, a4 the driving wheels pass the end of flange, the wheels griping the
one end of the Nange before they have lot go the other. A full page en.
graviog of Mr, Speer's novel aystem of rallway propulaion, on which this
device Is an Improvement, was publishied In Apri), 1572, In the SQIENTIFIO
AMERICAN. Mr. Speer i an applicant before our State legialature, this
winter, foracharter permitting him to construct an endless traveling side.
walk, on his plan, (n the city of New York,

Improved Mode of Extracting Nllver from lts Ores.

Jamea Douglase, Jr. Quobeo, Can.~This (s & process of ntilizing tho waste
Hquors of the ordinary ore-chloridizing proocess, by allowing the (nsoluble
matters contaiped Lo aatd Hguors Lo proctpitate, and then evaporativg the
cloar supernatant Hfquid to obtain the solubla ohlorides, which are reap:
plod In trenting fresh oro. In an oxpertmont recontly made fo s mill at
Georgotown, Col,, & fltered solution of salts,of 19* Baumé, csntatned 5.7
gralns of saline matier in an ounce of solutlon, the chlorides belng chlofly
chioride of zino snd undecompossd chloride of sodium. This salloe mat.
ter, mixed with ore inthe proportion of 1 part of the salt to 8 parts of 0
ounce silver ore, chloridized It as perfectly ss when 1 part of ohloride of
Aodium was mixed with 10 parts of ore, In this il esch pan conbalns 75
gallons of Mquor; and 85 pansfal of this strong sallne solution, or 2,68
gallons, are thrown awsy dally, and with (£ 2,081 pounds of salts, Almost as
serviceable for chloridizing fresh ore as chloride of sodium. This mill s
nROW preparing Lo evaporste these Waste liquors by means of the waste fur.
nace heal, and the manager thus axpects Lo saye, st triflng cost, more than
balf the salt heretofore consumod, Mr, J. O, Stewart, of Georgetown,
Col,, s willing to give tuaformation with regard to the use of this patent,

Improved Condlestiok,

David Bourland, Madisony o, Ky o=This tuvention Is constraoted (o hold
the candlo ssourely untll 1t (s entiroly consumod, snd to prevent the dim.
oulty arislog from the lower end of the enndle stloking fast o the sooket of
thooandlostiek, a0 that (toannot be ralsed by the pusher. The eandly |s
fnserted In plvoted clamps, hold together by springs (nalde the post of the
candlestick
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Improaved Chair,

1eano 1, Cola, Hillsdalo, N, J.This Invention (s & chalr made of severs
parts, which are obtatned by pressiog seversl laysrs of veuserof suliabls
alze and thickness into forms of corresponding shaps. The graln of the
middle Iayer runs crosswise to that of the outer layers, and so alternately
In smllar manuer (f & greater oumber of veneera are nased, The chalr may
be made of three parts, the seat part extendiog up over the back, and both
extending down to form feet, snd the feet spaced aud braced by otber
portions,

Improved Spoon Holding Attackment

Winfleld 8. Dounett, Saco, Me.—~This invention consiats of & little spring
clip arranged (0 fasten on the upper edge of & psn or pot by sprisgs, and
hold & spoon by snother spring, the sald holder belng made of sheet metal
by stamping out s blenk (n dies snd bending to form springs. The object
{8 to provide a conveniont means of holding s spoon, used from time to
Ume for mixing the contenta of the pan, so that it will not slide down Into
the pan while not in use, and thus save the cleaning of the spoon 1o order
to lay it down aftorit s used.

Improved Station Indieator.

John Mulligan, 154 Esst 119th street, New York clty, asignor to himself
and Willlam C. Fellows, Poughkeepale, N. ¥~This Invesntion relates to
the construction and arrangement of certaln parts for adjasting the trasion
on the apron as it is wound from the upper reel to tie Jower; sad for con.
secting the clock mechanism with the recls, sleo dlsengsging 1t therefrom
and otherwise relleving the reels of all stops or Impediments to free rota.
tion for rewinding the spron on the upper reel, When the cord s pulled
a rod will be momentarily ralsed, thus soundiog the bell to give notice to
the passengers, and stmultansonsly froelng the reels 50 that the clockwork
will revolve them till again arreatod by the clock engaging on & pin.

lmproved Water Tank for Flreproof Safos. ete,

Edward Il Parker, Poughkeepale, N, ¥ —~Thix invention consists in pro-
viding a water tank for safes, ete,, with & valve having shonldered hesd
disk-closed recess, and a melting mixture, with an outer protecting layer
The tank, belog closed alr and watertight, {s placed Into the safe or vault.
In case of fire, the increase of temparatore to about 180° Fak, will meit the
wax melting mixture, and It will ran out of the recesses, the hydrostatic
pressure forcing at the same time rubber disks frotn Inner openings and
allowing the water Lo escape. The upper valves of the tank admit the alr
80 that an uninterrupted flow of water {s estabiished ,

Improved Ice Cream Freezer.

George P. Herndon, Tupelo, Miss.—This Invention kas for its object
furnish an automatic freezer, and consists In o vibrating tuab or vessel con-
talning the sheet metal cream holder between which a space 18 formed to
recelve the lee, and In the pecullar meahanism for mparting the vibratory
movement,

Improved Telegraph Apparatus for Cable Use.
William Edward Sawyer, Washington, D. C.—The appsratus Is intended
a5 s substitute for those now in use on warine lines or cables, and fs 10
constructed that every movement of the needle is utilleed, so that & mes-
sage requiring 13 movements of the needle with the prescnt tostruments
requlires but 54 with this. :

Improved Hand Stamp.

Adolphus G. Leming, Waldron, Ark.—The upright cylindrics] caxiog is
rigidly connected to the base by » hort 1 dange extension snd screws
A vertical central perforation of the bottomof the casing corresponds with
a larger aperture of the base, and guides the main shaft of the machine In
its up and downward motion. Tho casing hasa vertical slot which guides
the projecting arm of the shaft, and has also at {ta upper end Usshaped sta-
tionary arma, The ends of the arms are recessed to admit rods which are
pivoted to tham. Bandsprings are firmiy applied to the arms, and bent in
such A manner as to act on the roda to force them outward. To the outer
ends of rods (s laterally pivoted the Inking roller. On the downward mo
tion of the shaft, the Inking roller passes over the type bed, and then up -
ward along the Inking plate, whils at the same time the type bed is stamp.
Ing the object. On the upward motion of the shaft the taking roller passes
again over the Inking plate and forward over the type bed. The inking
rolier thus passes twice over the type bed snd Inking plateand inks, there.
fore, the former more completely than If putlng oalr once, 50 that, conre.
quently, more uniform {mps are p

Improved Steam E.l'l-e.

Albert E. White, 8t. Panl, Mian.~This tavention consists in the mode of
{ntroducing and exhausting the steam {nto and from the cylinder, wherehy
all valves are dispensed with, A sleeve or {aterfor cylinder ls fitted into
the outer cylinder, which sleeve rocelvesa slight rotating motion by means
of cams at each end of the cylinder, actuated by mortises {n oach end of the
plston. This movement of the sloevo serves to change the ports at the end
of each stroke, There isa port (n each end of the sleeve. By this manner
of construction an engine Is produced without valves. The sleeve, belng
perfectly balanced, Is turned without undue friction, snd the steam is in.
troduced and exhausted regularly,

Improved Fiy Trap.

Dixwell Lathrop, La Salle, 11l —Balt 1+ placed tn the box, to which the
fifes and Invects readfly Snd sccess. The Inner chamber i lighted by win.
dows In 1ta aldes, and the fies, Instead of reteraing the way they entered,
2y upward, and, fiading thelr sscape cut off, and seelng the full light of day
above them, readily pass, through an opening snd tube, nto & cup agalust
a glass cover, frot which they drop Into the liquld tn the cup, which Xills
them,

Improved Water Wheel,

Charles Redfield, New York city.—~The cylindrical case and open bed
pleceare connected together, and have acover. The water wheoo! shaft has
two spiral blades carried In opposite directions around it, attached to s
rotary oyllnder, to which are rigldly attaghed the buckets, so that the buck -
ots, the shaft, and this oylinder may rovolva together. This groatly re-
lleves the retarding friction of the water, that usually strikes the station.
ary cylfnder in which the buckets moveand augwents the velocity orpower
which iy usually d by a given of water,

Improved Canning Apparacas for Fralt, otc.
Andrew K. Shriver, Baltimore, Md.—~This investion conslsts In & process
of heating closed cans by steam, the pressure of the heat expassion from
the inside belng counterbalanced by the steam pressure on the outside,

Improved Chipbreaker for Planing Machlines.
William C. Margedant, Hamilton, O.—~This tuvention rolates to the prea.
sure bar or chip breaker used tn planing machines for holdlag down the
lumber, 40 that, as nearly as posaible, a unlform surface may be presented
to the revolving biades of the cutter.

Improved Carvirvidgo Filllng Machine,

Lester A, Beardsioo, Little Falls, N, Y.~This Invention rolates to means
whoreby sportamen aud othors may, with canvenlonoe and despatob, load
the quantity and kind of aramunition preferced into the omnuumlm
cases which are bou.ht at wholosalo or retall (ur that purpose. ugu
alsts In o hollow p haviug a funnel-shaped top, and Atted to be
worked up snd dan In guldes by means of a hand lover ; also In & car-
tridgo shell holder which is sdjusted upon 1ts ded luto proper posttion o
allow the bollow plunger to eater it by means of & converging groove I
the bed plato of the machine. The smmuuition, being placed ta the fannnl
end of the plunger, passes therethrough tnte the cartridge shell that s
placed beneath it tu the shell holder. The plunger not ﬂm\o
condugt the ammunition 10 the shell, hut also serves to mm down the
wad,

Improved Skate,

J.Dwight Kellogg, Jr., Northampton, Mass, —This {nvention relates to.
meaps for fastening skates rigldly to the foot fn & convenlent way, in &
short apace of time, and 40 that all tendency to work loose ts ret
The fnvention couststs fn attaching the clamps to two hlnge
support the ball of tho foor, nod fn thereby utiltalug the wi
akator (0 Ughton and rofain tho wlkate tn (te trus posttion, 1t :
slats i tho use 0f sllding olamps thas oan be readily adaptod W“M‘
afzed hools and Shoes. 1t also conalats in avolding any play of the skate

ou the foot, when Doth are lifted, by & povel mode of logking e plates
that bold the olamps.
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Taventor, Peekskill, N. Y.

_ Hoisting, Pumping, Mining Engines.

; m L;nn«?ﬁvﬁx‘ﬁ. £
Patent Dish Washer—State . b

Illnlnnc-m‘.w mw:.m-cm

8t., Providence, R. 1. T,

MM!-%&;}:‘.—“. 1M Greene 8t,, N. Y,

Door F, Gy,
B N ftean Co,,
E!a. G o.monh.lloul B

X “in metals done to order by
Steam Whistles, Valves, and Cocks. Send
o Balley, Farrell D_Q..,Yrmﬁun.h..mr &Muu.

Stationary , Now, first class,
t‘g.’mm. ;l J

Horse Power Worksh
e Poraing, Cleasing Grah. 4nd

and
Made and sold st 91 Liberty $t., N. Y.
Automatic Fan Makers, send circular to
“S. R, Stewart, 31 Peytania St., New Orieans, La.
Wanted—A Mill or machine with
_ehlll rolls about §1in. dia. X1t lu, long. Address

W.H.
“Widte, Box 738, New York eity.
For Sale—A “ Burdict” Bolt heading Ma-
m.mm—mmmun- price.
C. E. Runter, Hinsdale, N, H.

: —Patent Knife, Pen and
MWWM oy Has pald, and will pay. large
L etons T Sl purthas, o wsk

will , or work on

um royalty, n.P useful patented article
caslly manufactured ; or will assist in securing patent
particalars,

Brosdway, New York.
Reed & Co., 335 Broadway, N. Y., will buy
and soll Orst clase patents.
The “Scientific American” Office, New York,
is ftted with the Ministure Electric Telegraph. By

far shops, ofices, dwellings. Works for auy distance.
Pcico $5. F. C. Beach & Co., 263 Broadway, New York,
Makers. Send for free {llustrated Catalogue.

A Chemist wants & situation as g_rofessor
or analyst. Address A. M., Station H, New York.

The most Perfect Power Hammer—Exclu-
sive Right for sale, or bulit on Royalty. Particulars of
Samuel Pennock, Kennett Square, I'a.

Cannon’s Patent Domb Waiter for Dining
purposes s admirable. Wil remain stationary at any
polat, loaded or empty, without being fastened, Can be
operated from any floor with which it communicates.
Price, 843 to $50. A, Cannon, Jr., Poughkoepsie, N. ¥,

Pattern Letters and Figures, to pat on pat-
terns of cantingsall slzes. H.W. Knight Seneca Falls N.Y.

For best Presses, Dies and Fruit Can Tools,
Bliss & Willisms, cor.of Plymouth & Jay, Brooklyn N.Y.

All Fruit.can Tools ¥ erracute,Bridgeton,N.J,

Brown's Coalyard Quarry & Contractor's Ap-
parstus for holsting and conveying materials by fron
cable, W. D, Andrews & Bro., 414 Water 8., New York.

For So0lid Emery Wheels and Machinery,
send to the Unlon Btone Co,, Boston, Mass,, for clroular,

Lathes, Planers, Drills, Milling and Index
Machines. Geo, 8, Lincolu & Co., Hartford, Conn,

For Solid Wrought-iron Beams, etc., see ad-
vertisement. Address Unton Iron Mills, Pittsburgh, Pa.,
for Uthograph, etc.

Temples & Oilcans. Draper, Hopedale, Mass,

Hydraulic Presses and Jacks, new and sec-
ond hand. E. Lyon, 47 Grand Street, New York.

Peck’s Patent Drop Press. For circulars,
sddress Milo, Peck & Co., New Haven, Conn.

Small Tools and Gear Wheels for Models.
List free. Goodnow & Wightman 23 Cornnlll, Boston Ms.

The French Files of Limet & Co. are pro-
notnced superior to all other brauds by all who use
them. Decided excelience and moderate cost have made
these goods popular. Homer Foot & Co., Sole Agents
for Awerics, 20 Platt Street, New York,

Mining, Wrecking, Pumping, Drainage, or
Irnigatlng Macbinery, for sale or rent, Ece advertise~
megt, Andrew's Patent, inglde page,

Two 50 H. P, Tubular Bollers for Sale (Mil-
ler's patent) very low,1f spplied for soon, Wil be so d
Separately or together. Complete connections sud pump,
Holske Machine Co., 2779 Cherry Street, New York,

Lovell's Family Washing Machine, Price
85. A perfeot success. Warranted for five years, Agents
watted. Address M. X. Lovell, Erle, Pa.

Buy Boult’s Paneling, Moulding, and Dove-

alliag Machine, Bend for circular sud sample of work,
B. C. Mack'y Co,, Battle Creok, Mich,, Box 227,

Emerson's Patent Inserted Toothed Saws,
aud Baw Swage, Ses occaslonsl advertisement on out-
slde page, Fend Postal Card for Circular and Price List,
Emerson, Ford & Ca., Beaver Falls, Pa,

Spools, Button Mold | .
sodmﬂt by H. i Frary, :L:::‘nl?:l v't[.n.” fatna)

Wanted—A first el i

ass  Machine, known
among Hioge Makers ss & Blitting Machine, Address
Wheeling Hioge Company, Wheallng, W, Va,

stenm Pire En P in Hy
uc’:vg:‘ul. mnt‘yd'w “'fcy‘:'_"l hiladelphia Hydrau-

Bone Mills and Portable Gr —86
for Catalogue to Tally & Wilde, 20 l'}::li’ti}l:;v ::.:'i'
Waterproof Enameled Papers—a
for ’uki?l Lard and other olly -munml.lc:?ol:m
Lime, foda and stmllar Chemicals, C , Bhoe Lin.
fugs, Wrapplog Bosps, Smokod or Dried Meats, and De.
siceated Veuotables, Bhiell Vapers, and all spplications
whaorae absorption is to bo reslsted, Samples on appif.
catiun, Crump's Label Pross, 75 Fulton Bt., New York.

For desecriptive circulurs, and terms to
Agents of ew anud saleable mechsnicsl soveltios addron
James M, White, Newark, N, J., Manufscturer of Steet
and Cast Motal Sumall Weres.

335 | Outfis for Learners. The best and cheapest

Srcientific

American,

————

Price only three doliars—The Tom Thumb
Electric Telegraph. A compact working Telograph wp-
paratus, for sending meseages, making magnets, the
eloctric Ught, giving alarms, and various ather purposes,
Oan bo put In operation by soy Iad. Includes battery,
Koy and wires. Neatly packed and sent to all parts of
the world on recetpt of price. ¥. C, Besch & Co., 263
Uroadway, cor. Warren St. . New York.

Engines, Boilers, Pumps, Portable Engines
(new & 21 band), 1. H. Shearman, 3 Cortlandt 8t,, X.Y,

Automatic Wire Rope R. R. conveys Coal
Ore, &¢,, without Trestle Work. No, 61 Broadway, N.Y¥

A. F. Havens Ll&hu Towns, Factories, Ho-
tols, and Dwellings with Gas, 61 Broadway, New York.

Best Philadelphia Oak Belting and Monitor
Stitohed. C. W, Aray, Manufscturer, 201 & 203 Cherry
St., Phllsdelphia, Pa. Send for clroular.

Pat. Double Eccentrie Cornice Brake, m'f'd
by Thomas & Robinson, Clan., 0. Send for Creular.

Rue's * Little Giant” Injectors, Cheapest
aud Best Bofler Feeder In tho market. W, L. Chase &
Co., %, 1, 97 Liderty Street, Now York.

A Superior Printing Telegraph Instrumoent
(the Selden Patent),for private and short lines—awardod
the First Preminm (s Silver Medal) at Cinclunat! Expo-
sition, 1871, for * Best Telegraph Instrument for private
use"—is offered for sale by the Mercht's M'(’g and Con.
struction Co., % Broad 8t,, New York. P.0.Box ¥,

Woolen and Cotton Machinery of every de-
scription tor Sale by Tully & Wilde, 2 Prate se,, X0 Y.

Fine Machi Oils.—We believe that E. H.
Relloge's Spindle, Eogine, Sigaal and Cylinder Olls,
although costing a lttle more per gallon, are really the
most economical for the consumer, for the reason of
durability and freedom from injary to machinery. If
parties requiring ofls will make known the uses for
which they are wanted, he will not only guarautee sat-
iefaction, but that the goods shall prove precisely as
represented. These olls are not only largely used and
deservedly popular throoghout the United States, but
have consideradble demand for export, from forelgn
mannfacturers and agents.

Dean’s Steam Pumps, for all purposes; En-
gloes, Bollers, Iron and Wood Working Machinery of
all descriptions. 'W. L. Chase & Co., 9, 95, 97 Liberty
Street. New York.
. Bnndu‘m Engines, Life and Force Pumps
or fire all other purposes. Address Rumsey & Co.,
mm.x.r.,ﬁ.s. A..'
Teleg. Inst’s and Elect'l Mnch'g—Chup
ectric Ho-
tel Annunclator—Inst's for Private Lines—Gas Lighting
Apparatus, &c. G. W. Stockly, Scy., Cleveland, Ohlo.
Millstone Dressing Diamond Machines—
Sluiple, eflective, 1 and ble, giving unl-
versal satisfaction. J. Dickinson, 64 Nassau St.,N.Y,
Protect your B Fire and Water
proof! One coatof Glines'slate roofing palnt i equal
1o four of sny other; it fills up all holes In shingle, felt,
tin or Iron roofs—never cracks nor scales off; stops all
Jeaks, and {5 only S0c. a gallon ready for use. Roofs
examined, painted and warranted. Local Agents want-
ed. Send for testimonials., N. Y. Slate Roofing Co.,
No.6 Cedar St.,N. Y.
Parties needing estimates for Machinery
of any kind, call on, or address, W. L. Chase & Co,,
9, % ¥ Liberty Street, New York.

R.E. 8. asks : What can I use for dlylyln
brass to give s darkihlue color,also a black? A.We dono
know of a bloe dip for brass,but a blue Japannod surface
I produced as follows: Bright Prussian blue or smalts
should be washed and ground with one sixth Its welght
of starch, dried and tempered with mastio varnish, Lay
ot the brass, and varnish with 5 or € coats of : Seed lac
2oms., gum animé 1 oxs., reduced 1o coarse powder and
dissolved In 1quart aleohol, For black, dip your artt
cles In aquafortis til] bright, then in the following till
bisck : Hydrochlorie acld 12 1bs., sulphate of tronlIb.
pure whire arsenie 1 1b, Take out, rinse in cold water,
and Iscquer with green lacquer.

C. H. A nsks: 1, Can you tell me of some
books on the distillation of conl tar? A, “The Manu-
facture of Photogente or Hydrocarbon Ofls from Coal
and other Subs M by T. Antisell
““Treatise on Coal, Potrolenm and other Distilled Ofls,”
by A. Gesner. 2. What are the Ingredients of blsck
varnish, used on roofs and outdoor fron work? A.Two
Ibs. tar oll, & b, ssphaltum, ¥ 1b, pounded rosin, Mix
hot.in an fron kettle, taking care to prevent ignition.
Usecold, 3. Will bolling coal tar act on galvanized
fron? A. No.

A.B. L, asks: What is the diminution in
bulk of snow when melted? A. Freshly fallen snow
welghs from 5 to 12 1bs, per cablec foot. As to your fish-
hook question, apply to 8 dealer.

G. M. asks: 1. Are any instruments in ex-
istence by which we can determine to what extent (If
any) the light and heat of the sun are of electric origin?
A. It has boen determined that the heat of the sun is
due to combustion, and its prineipal source I burning,
glowlog hydrogen gas. 2. Is the all-pervading othera
perfoct conductor of electricity? A. Electricity passes
readily through space deprived of atmmospheric alr;and
If we suppose thisspace to be filled with an lmpondera-
ble ether, we can belleve it to be & conductorof elec-
trielty. 3. Is the fact generally known that fron and
steel possess magnetic polarity, when the force shaping
them proceeds Ina given continuous direction? For
{nstance, moat ol the common cut nails, and nearly all
fron and steel tools, are magnetic ; the head of the natl
1s the negative or south pole, and the other end s the
positive or north pole, and so with all tosls where the
machine shaping them operstes in s given direction, or
where the (ron or steel Is forced through the machine
inagiven continuous direction. A. It Is known that
hammering stee] or fron induces magnetism, aod this
method bas been recommended for inducing magnetism
in steel bars. Such magnetism, however, Is feeble com-
pared with that Indoced be other highly magnetized
bars,or by the electriccurrent.

W. K. asks: Is there any chemical solution
which will renow the color of bronze stenclling upon
fron ? A. Dissolve the coveringof varnish by alcohol or
spirits of turpentine, and then rub with a strong solu,
tion of oxalic acld; then dry and revarnish,

C. R. asks: In what form is ?lntinnm used
{n the nickel plating bath ? A. The solution used In the
nickel plating bath ists of the double sulphate of
nickel and ammonia, 5o as to obtain a plating of nlckel.
When platipum (s required to be deposited, the double
chloride of platinum and potassium, dissolved in a solu-
tion of caustic potash, Is used as the bath,

W.L. L. says: I have a house standing

worth and south with addition on north side and chim-
ney on east side of addition. When the wind is In the

V.1, should send further Pnrticulars as to
the sewlng machine motor, and also his name and ad-
dress~J. A, S.wil) ind directions for tinning small arti.
cles of fron on p. 378, vol. 20.—W. W, will find directions
for soldering all metals on p. 251, vol.25.—B. A. H. will
find directions for bullding houses on pp. 52, %0, vol. 28,
=1t 8, can mold rubber by following the directions on
p. 3, vol, 29.—~C.B.L. M. can cut glass bottles by the
process deseribed on p. 5%, vol. 26.—L. N. L, will find
that the eflect of the varlation of temperature on cast
Tron Is discussed on p. 904, vol. 20.—C. L. M. 8. will find
& rocipe for making parlor matches on p. 75, vol, 29, —
C. L, M.'s mnsical queries are not sulted to our columos.,
=3, G. P. will find directions for making vinegar on p.
69, v0l. 9.

J.E. D.says: I have a lot of type metal
which has passed through the fire. Can I use it as lead
I8 used for fastening Iron tnto stone? If not, how can
it be freed from other materinl #0 na to be used forsuch
purpose? A. No doubt you!can use It for the purpose
you mention; but it ls probably of more value to a typo
founder than for auy other purpose.

J. H. P. asks: What trnns'pnrcnt varnish
Or other substance can I apply to polished tin or brass to
preserve its luster? A, Pale lacquer will probably
serve your purpose, Take 1 gallon metbylated spirit,
bozs. shellac, 4 0za, gum sandarac, 1 0z, gum elemf; mix
foa tin flask, expose to geutle heat for a day or two,
strain ofl, and add ¥ gallon of wpirit to the sedimont.,

J. B. says: The edges of the leaves of sev-
eral of my books have been, a8 It were, exten away by
an fneect, or some agont that s us you invisible, Some
leaves have been eaten as decp as one Inch and a half
from the edge., What do you think the Insects are, and
what means shall Iadopt to save my books from de~
struetion? A. The leaves have been torn. There is
no lnsoct which eats paper to such an extent or in sueh
s manneras these leaves would fudicate, Acids also
could not have produced 1t, beoause more or loas of
stelu wounld remaln ; and, moreover, aclds vat paper in
#UCh n way ns to leave n square and cleanly cut edge,
Lhat i, they eat through the entire thickness of the pa-
per, while {n this case the edge Is feathery. Moreover,
only half the thickness of the paper (to the depth of
to X uch from the edge) Is taken awsy, sometimes on
one side, sometimes on the other, The *Invisible agent™
in this case is some mischlevous person.

F. H. D, asks: 1, What population haye
Franco sod Gormany reapoctively? A, By the last cons
sus, Germany 88,5 0000, Franoe 55,000,000, 4, O whust nn-
tionality was the late Profossor Agassiz? A, o was
born inBwiteerland, 6, Is thero a drink Known ss mumy
A Mum Iabeer made from wheat malt, and It use Is
ehlefly confined to Germany, and especially to Bruos.
wick.

S. H, B.asks: I. What is the article used
by ginss blowers Lo prevent glass from burning or stain
1ng while belog heatod in the lamp? A. Thestalniog s
due to the oxide of lead present fn the glass, and to pre.
vont 1t & glass froe from lead most be used. 2, What are
the chemical elements of coal ashes? A. Principally
ailioa, slumins, sesquloxide of tron, ime, sud magnesia,

fometimen there aro also found potast,sods, sulphurie
sad phospboric acids,

north the stove willnot draw well ; the smoke blows
down the chimney. What Is the best thing that [can
put on It to prevent this? A. The most complete rem-
edy would be to rebulld your chimney within the main
house,at the center of the north end, to terminate
above the ridge of the roof. If you cannot do this, you
might construct a rectangular flue of galvanized iron.
andattach it to the outside of main bhouse at the center
of north end, to terminate well above the maln ridge,
and constructed and painted to tmitate a chimuney ; the
slde towsards the house should be made double, with an
alrspace of two cr three lnohes between the sheets for

B. G. nuks: How ischloride of
pared? | havo tried to dissolvs chalk in
I wrous i hy a4l Y5 eupeRets FONELERE

ng wrong in the acld you employed. ol

eftervescence

A M. Y. nske: 1. What is the scknowl

turning out a fallare alter the high
bield of wuch a system of construction? A. Oplulons

sel do you consider represonts the type |
:od;.n :ﬁmmuu tave been mm mm.g
» The ark.

J.C.asks: Of what horse power

engine of the following dlmensions be: W&.l.f
inches in dismeter, stroke 24 lnohes, steam 00 by,
are,and cut-off at balfstroke, ranniogat 0 rovolution:
aminute? A. Multiply the mean effective pressure por
square Inch (probably between 40 and 45 pounds) by
theares of the piston in square inches (54), and by
tho piston speed (n feet per minate (30), and divide the
product by 53,000,

T.S. P.asks:1. Willa scatter as much
with a bore larger at the muzzle than at the breech ? A,
Tes. 2. What kind of ofl is the best to ofl gun stocks
with? A. Olive oll. 3. How many cells are there i
the battery of the ministure t ? A. Ope. ¢,
Has It a recording apparatus with 1t? A, No. y

E. C. C. asks: 1. Will there be '

tage io the applicstion of a continuous 'd'?}'.
steam engine te the face of & cogged wheel or wheels,
fectin diameter, Instead of using s 12 nch eraak, ap-
plylng the power at the most avallable poist? It
requires three strokes of & tweaty-four Inch engine to
perform one revolution of the wheel or wheels ; it only
requires two strokes with the crank. [ use s self-scting
ordoublecluteh for regulating the movements. A. We
do not think that any sdvantage will be derived from
this arrangement. 2. Iclaim to be the projector of an
Invention lately sent to the Patent Office by certain par-
ties in this vicinity, to one of whom I confidentially di-
vuiged my device, makiog it 8o plaln as to enable him
and his partoers to contrive an exact model of 1t. which
they did witkout my knowledge. He admits that Itold
him of It, but clalms to have conceived the ides long
before, the contrary of which I think I am able to sus-
tain. How aball I proceed? A. Make application for
a patent, and produce your proofs of priority of inven.
tion.

C. E. M, says: A contends that it would be
siwply impossible for modern bralns and appliances ta
moves4) foot cube of granite 10 feet in any limited
time, and that it never has been done except by the an-
clents. B. thinks that there Is nothing imposstble in
sccomplishing the work {n a comparatively short time.
Has anything of the kind ever been done? A, A 40
foot cube of granite would welgh 10500 tuns, nearly
Modern appllances would, we think, be found equal
to the task of moving such a welght. Perhaps one of
the most recent jobs of the sort was the movement of
the Great Eastern steamer, from shore into the waler,
at the time of her launch, s distance of 130 feot. This
was done by means of hydraulic rams, The welght of
the hull was between 7,900 and 500 tuns,

S. W. W, asks: 1. If the size of the second
cylinder in & compound cugive could be changed at
will, would{t be the same as 3 variabic cut-off in other
engluow, and would it beany advantage 7 A. Wedo not
think there would be any advantage. 2. What advan.
tages wonld & rotary engine have over other kfnds, pro.
vided 1t could be as well packed? A, Chespness, lght
ness, compactness,

J. H. D, asks: Canan office 10 feet x 20 feet
be sufficiently warmed by the exbhaust from al0horse

safety. This pipeor tube could be extended to the cefl-
{ng of the Interfor, and the stove plpe conducted to it,
the tube belng also made double below where it enters
the roof.

N.J. W, says: It has recently been stated
that, {n the Turkish baths in New York, patients are
treated with vapor ata temperature of 200* to 260°,
Thisstatement soems Incredible In view of the popular
belfef that water bolls st 2122, Can you explain? A
In the Bussian bath, where the vapor of water Is em-
ployed, the ordinary heat of the bath of yapor Is from
120° to 140° Fah, Steam at 240° or 2060° would scald or
burn the skinand would haye to be superheated besides.
In the Tarkish bath, however, where hotalr {s used, a
much higher tempoerature can be employed on account
of the rapid evaporation from the surfaco of the body,
With moderately dry afr, a temperature of from 20° to
270° Fah, has been borne.

R.J. P. asks: How is compressed yeast
made ? A. One mode of preparation Is as follows : Pre-
viously malted barley nnd rye are ground up and mixed,
pext put nto water st a temperature of 65° to 759 after
u fow hours the sacoharine llguid 1s decanted from the
drogs, and the clear 1lquid brought {nto & wtate of fer
mentation by the nid of some yeast, Tho formountation
becomes vory strong; and by the force of the carbonle
scid which 1s evolved, the yeast globules are carried to
the surface of the Mquid, and, forming & thick scumare
removed by a skimmer, then placed on cloth fiters,
drained, washed with s little distilled water, and next
pressed into any desired shape by means of hydraulic
pressure, and covered with astrongand well woyen can-
vas, Itkeops from elght to fourteen days, acoordingto
the season, and Is excellent,

W. L. T.asks: 1, How much wire will it
take to mako a hollx for magnetizing steol bars 6 Inclies
long 7 How long shionld the coll be and of what diawe.
ter? A. Ahelixan inch (n fnside diameter,and made
out of 20 feet of vopper wire, will snswer. 2. What
should be the size of the cups for s Grove batiery,and
how mauy cups should I need ? A. Use from two to six
cups of #ix tnohes diamotor and 8§ [nches hight,sccord.
Ing to the rapldity and smount of charge doslred.

L. A. G, says : 1, What is the meltieg point
of platinum # A. It 1s above 4000¢ Fah, How much
Las pot boen certalnly determined. 2. What is the great.
est artificial cold which can be made 7 A, By mixiag
Ilquid nitrous oxide with bhisulphide of carbon, and
placing the bath o avacuum. The lowest temperature
thus obtsined ls —20* Fanh, & Is there any differonce
between & sqUare foot and afoot square? A, No.

G, B. nska: Is the difference botween soft
brassand spring brass (sheot and wire) s difforence of
pomposition or of manufacture ? A. A diflerence of
composition, principally,

(. E. 8. asks: Will a body projected verti-

cally upward into the alr return 1o tho earth with as
groat s velotity sa (L had on leaving the oarthi ? A, No.

. situated about 10 feet distant, the pipe to pass
underground? A. Yes. 2. How large a conducting
pipe would be required, snd of what metal shoald it be
made? A.lron pipe, 1Y inches in diameter.

J.M.asks: What size is necessary for the
square bar of fron to make s specificd size of half round
iron. A. Make the side of the square bar 0°62655 of the
dlameter of the half round plece.

V.C.eays: I am running four statio
bollers all connected together,and I am troubled wit
the scale gathering over the bridge wall and csusiog
the botlers to burn, What fs the cause and how ¢an |
prevent {t? Tho bollers are level, and I have them
cleancd overy two weeks. A, Probably It will bo neces-
sary for you to ohange the feed water, or Use some sealo
preventive. 1t {s difficult, however, to give » definite
opinion without knowing more of the case. It s quite
common for scaleto form on the crown sheet of a boll-
er, when the efrculation fs bad In that part, This can
somotimes be remedied by changing the position of the
feed pipe, and arranging an Interasl pipe s0 88 Lo cause
acireulation of the water.

C. F. 8. asks: Does the principle that
whools, chalns, beams, cranes and other fron structures
(after bolng long subjected to blows or to distinet Jar-
riog of auy kind) st length break without adequate
cause, hold truo (o regard to the wire cables of suspen-
sion bridges 7 If 80, ought noi the cables 10 be renowed
every fow years? A. Engineers are divided In oplalon
on thia matter, but many think that s possibility of such
action Is a serfous objection 1o suspension bridges.

G, E. C, asks: Can small articles punched
out of common scrap tin be sliver plated ? What Is the
best procesa? Wil It be necossary (0 re-tin the pleces in
ordor 1o have the edges plated? AL It would be dificult
to siiver thom well without first giving them s layer of
copper by means of the battery, and a bath of suipbate
of coppor, Then a bath is used, conslsting of twao parts
of cyanide of stiver and two parts of cyanide of potas.
stam dissolyed tn 30 parts of waler,

A. H. nsks: Afterice is formed, perhaps to
some feet in thickuess, does a yapor pass from the water
through the lce, and congeal on the top of I, or Is the
thickness of the lco Increasod by tho water (reexing un.
derit? A. Inatill water, as in ponds, lakes, and rivers
genarally, lce having formed on the wurfsace, its thick-
ness (ncroases according o tho Intensity And duration
of the cold from the surface downwand, by the cold lay-
er of ico above abstracting the hoal from the water be-
low, the ico formed being reduced below the trevzing
polnt be the cold exterior atmosphere, and acting like
any other solid.

A. L. K. nsks: 1. What is the best treatise
on prehistorio nationa? A, Lyell's * Autiquity of Man™
also *The Stone Age, Past and Present.” by K. B, Tay-
jor,and Xo.90f Estes & Lauriat's * Half Hour Becre

ations In Popular Sclence.™ 2, Is there s tréatise on
the mound bullders separately? A. We know of none

te ndded to muriatie setd ustil the , %

Iy censes. The llquid thus obtatned, which 1 s S

:.t::‘-ueut caletum, yiclds the wolld body on evapo.
FRYgeie

o am)
edged oplnton A% 10 the com. merits of vessels

with tarrets, such as the m M“ﬁr'z
classof the Hercalew?  Does the; fact of the Captaln
opinion proviously

sro about evenly divided on thess potnte, 3, Whatves. .
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Scientific gmmmu.

L, I .S, sayn: Inn factory n§ inch pl}m Wi
Plaood ngainst the wall, and nbove s tank in which acida
waore kopt for dipping the brooze work. The pipe was
coveral with the finer portions of the hoxwood kawdust
nsod for deying the work after belng dippod.  On e
moving some woodwork, I found the dust on the plpe st
o bright red heat, [ guestionod the workmen to ascer:
taln whothier there had beon s lamp or fire in any form
uned there, and found there had been nothing of the
Kind ; bat the men had found fire there bofore. I then
brushed the barning dust from the plpe, and soon after,
on & blow baing strack on the woodwork,more dust fell;
and lodgtng on the pipe, It ignited immediatoly and be-
game (nosadescont, 1 thought thet perhaps the fumen
of the nolds affoctod (his dust and converted 1t into
xylotdin, but the very alow combustion rather pro.
wludes haeh o theory, The gages at the time alluded to
tndicatod betwosn B0 and @5 1ba, pressure, and the
steam must have passed through %0 or 8 feet of pipo af.
terloaviog the boller, A, The supposition that there
wak A gradual conversion of, the woody fiber Into nitro
scollulose, by the continued sction of the actd fumes, un.
der the clreumstances narmtod, Is & conjeoture hoth In-
genfons and probable.

C, Y.—Your boat soems to be well propor-
tloned, Your engine should make from 230 to 800 royo.
lutions per minute, giving » spoed of from 8 to 10 miles
nn hour,

G, B. M, asks: 1, How can oxygen gas bo
gonerated, and can {t be kept for (nhalatlon? A. Thore
are soveral methods of prepariog oxygen. The safost
way for an amateur Is to hest good comwmercial binox.
lde of manganese to redness Inan fron retort. 2, Is
thore any way to produce aud Keep up a succession of
electrioal spargs? A, A good electrical machine will
give s succession of sparks to the knuokle or a metallio
‘objoct hold near tho prime conductor, se long as the
plate or oylinder s Kept In motion. 3. How {saqun nm:
monia made? A, On the small scale by heating & mixe
‘turo of sal smmoniao nnd Hme and recelving the gan (n.
1o oold water. 4. What (s carbolie acld? Is it polson.
wus? A Carbollo Is made from coal tar and s polsons
ons. Its chemical formula 1s C, H,0.HO,

A.S. asks: In testing milk, what is the
relative proportion of cream and mllk? if Lpour &
inches of milk Into a test tube and let It remaln tn a
moderately warm place till the cream all risos Lo the
1op, how thick ought the eroam to be 7 From the thick,
ness of oream In a watered sample of milk, how am I to
deaw correct conclusions as to the amount of water
added by the milkman who sells (62 A, The thickoess
of the oream would dopend somewhat on the length of
time the milk had stood in the milkman's can, and
whether [t was taken from the top or bottom of the oan,
also on the diet of the cattlo and the eondition when
ylelded. You mnst determine the thickness of cream
from wilk you know to be good, and then compare with
the unknown sample. No rule exp d in fractions

distance of dor fi foet, the eflect was luu. the fuel burn.
lng more flercely than befors, from the fact of the
alronm of gus sproading and carrylng with 1t so mueh
oxygen from (he alr,

H. S.asks: 1, What will forco the beard to
grow ? A, Nature and time are the most powerful anx-
Illarfes, Frequent shaving seems to stimulate the
Nrowth to some extent, 4 lHow can I make nitrate of
ammonia? A. Saturate nitrio scid diluted with three
or four times (ta wolght of water with sesquicarbonate
of ammonia, evaporate by a gentle heat snd orystallize,
Wheo not roquired erystallized,the salt Is ovaporated to
dryness at 212% Fah.and the heat belng then carefolly
ralsod to about 2508 Fah,, the melted snlt is poured npon
A polished alab of tron or stone, and when solldifed ta.
Koo up and put into bottles, o How can | make Greek
fire? A, The anolent Greok fire was a compound of sul-
phur, bitumen, and piteh, The uamo has also heen
given to substances that will ignite on the surface of or
under water. 1f a glass bottlo containing benzole and
A xmall plece of potassium be broken on the surface
of water, the benzole will take fire, 4, How oan I com.
bine phosphorus and ehlorate of porash? A, The phos
phorus smade Into an emulsion with warm glue or gum
and the fine chlorate aftorwards lncorporated by stir
ring. 85 What danger I8 thero (in making phosphide of
oaletum ? A, Phosphorus requires to be haudled with
Kroat caution, therefore thore (s danger In fnexporl
enced hands In exporimonting with it,owing to (te ready
inflammabdility. 6. How can I make a cheap galyanio
battery? A. Insulate s oylinder of zino in & copper ves-
sol containing a solution of sulpbate of copper. The
sine s one pole and the coppor the other, 7, Howcan I
make from 5to 101bs. of 1co at one time at & cost of
from ¥ tolcent porib.? A, Small machines are made
In France for this purpose, invented by Carrd,

W.H. 8. asks: 1. At what cut-off does an
ongine give the most power? A, At full stroke, 2,
Which glves the most power, n short or o long stroke
engling, both using tho same amount of steam? A.
Theoretically both give the same, with slmilar platon
speed. 3. How do ongineers toll how large to make
steam pipes? A, Thero are definite rules, depending
upon plston speed, length, and form of conneotion,ete,
4. If I have a column of water above a boller and the
welght of water!s greater than the pressure of steam,
willthe steam escapo up through the water? A. Yes,
if there I8 no valve betweon,

T, C. O’B.asks: How can a straight avenue
of fifteen yards wide and two hundred yardslong bost
bo lighted up brightly 2 We have tried somoe glass ro-
flectors, but they are entirely fnadequate. Would a lens
of the Fresnel kind answer thoe purpose? What s the
best manner to adjust a lons? We have gas on the
premises. A. The beat lons will be of 1ittle use, If you
donot havea good light, By forcing alr into the fame
of your gas, and directing the jet upon chalk, you can

btain quite a brilllant Hght,

of anInch can begiven.

J, P, H. asks: If n siphon whose vertex is

8 feat above the level of & rosorvolr be closed at each

wrim with a stopeock, and both branches be thon flled

with waterat lts vortox, after which it be mado alrtight

wod both ends be openod, will the water flow through

the siphon, or will the formation of a vacuum be made
‘of Ita vertex? A, The siphon will not work.

G, R, J.says: 1, Whenalight isapplied to
s perforated cork In a bottle containing oxygen aud hy-
sdrogen gases, an exploaion takes place, driving the cork
with great force out of the bottle. When the two gases
fTorm watsr, {a there not & vacuum In the bottle? A, It
no alr be allowed to enter after the explosion, a partial
wvacunm will be left. 2. If a vacuurw Is produced In the
bottie, why does not the external air force the cork (a7
A, It would, If thecork could be prevenied from blow-
ing out. 3. Whatforces the cork ont? A. Thegreat
expansion of the gases, due to the heat generated from

chemicai combination of the hydrogen snd oxygen.

H. (., H. E. W.and others: You need enter-
taln no doubt as 10 the possidility of making sugar and
sirop from sawdust rags and paper. In order to effect this
change, shreds of linen, paper, or sawdust are submitted
10 tho sotion of strong sulphuric scid inthe cold. After
& certaln time the acld s diluted with water and bolled
for some hours, and the free acld finally neutealized
with chalk. The flue Is then Nitered, evaporated to &
slrup, and set aside to crystallze. Sugar etrup (s now
made on the large scale in Europe from starch and di,
lute sulphuricacid. Buatthis chemical sugar Is glucose;
1t 1s niot 80 sweet, nor doos (terystalize so readily as the
sweel natural cane sugar, Nevertheless (t ls Imported
Into this country aud used more extensively perhapa
than many suppose. But if 1t be properly made and pu-
rified, there need be no alarm 1n using 1t, s it s 1dentl.

- eal In composition with the sweet principle of fralts,
- Chemiuts have not yet discovercd how to manufaoture
~ eane sugar srtificlslly. A oheap process that would con.
vort grape sugsr or klucoso, which wo have beon cons
sdering, into cane suger would be of great value.
There is little doubt that copsiderable quantities of ar-

tificial glucose OF ETAPE MUEATr are used In the shape of
© alrupsither slone or mixed with nataral sirup. The duk
staln sometimes soen 14 caused by tron, which may have
arisen fo tho manufacture. The correspondent who
speaks of feeding & decoction of muriatic scid and old
Tags to bils ohlidres s uuder & misspprehonsion. No
“muriatio actd Is usod; sud 1f 0ld rags are employed, they
are no louger rags when converted luto sugar

. . H.asks: 1. Which has the tont
Wriying power, s balance wheel 8 feet In dismeter or one
4 feot In Mameter, the welght belng the same In esch
‘wheel? A. Preclsely allke, other things belng the
same. 2. DId thoe trilobite bave feot or loge ? A, No
muumunm discovered. 0§, How ars cod
fab and cogon nuts deafceated? A, The water s ox-
austed from thowm, and they are then pressed,

. Wﬂl earbonic acid ?lnuly
m when (¢ exiaty atw or are
lu muuound soply to a un-r A. We once

somea experiments with mn:ﬂuuul::num
IIWI'III the following 5 e
10 s lron reservolr, to from 200 to M0

i | * g m“.umlnmo(moluy‘o-
I %wum When & current of ear.

@85 was directed upon burning shavitgs st
(2o mim s e The

» no N L

mmm suturatod with kerosene and ullowed
Lo burn some me before applying the gas. A serles of
oxporimenta i thiy v-y ahowad that carbonio acid gus
will Instantly extingulsl fame. When the shayings
‘:Hn of Invandesgent tuel, the uu.cur;w
y combustion ut the surfaoe, but
Anterior leat of the mase soon rekindled the black-
surface. The Interlor fire Jand heat were tot re-

M. E. D. says, in ropl‘v {o our corros})ondontu
who asked as to washing flannels: Take soft water, an
warm a8 you can bear your hands in, Make a strong
suds, well bloed. In washing fne flannels, wet but one
plece at a time; soap the dirty spots and rub with the
hands, as washboards full the fiannels. When half clean,
add three times as much blue as forcotton clothes, Use
plenty of soap. When clean, have ready a rinse of the
same temperature as the suds, rinse well, wring tight,
shake briskly for a few minutes, hang outln a geutle
breeze. When nearly dry, roll smooth and tight for an
hour or two. Press with a moderately hot {ron. If em.
broidered, preas on the wrong side. Flannels washed
in this way will look white and clean when worn out,
and the quality will look better than when new.

L. M. R, says, in answer to J. B. V., who
asks how he may remove green moss from his brown
stone stoop : Carbolie acld will eftectually accomplish
1t. Asolution contalnlng one per cent of theseld In
water should be applied to the plants, which will kil
them, although ¢t will not alter their appearance. Af-
tera few hours they msy be washed off clean from the
brick or stone.

C. W. Y. says, in reply to F. 0. C. H,, who
asked as to pateh : a boller: Take off all warped and
twisted parts of the boller plate; have your pateh large
enough to cover the hole nlgely, then bolt it on firmly
with boller bolts, bevel the patch on the outercorner,
or, in other words, thin the patch; then, with a ealking
tool, upset the fron all around the pateh close to the
boller. This, If properly done, will make a perfectly
water and steam tight jolut without cement of any
kind, Ihave calked up leaky rivets fn bollers with &
calking tool, so that they were tight under any pross-
ure,

A, W. W, says: C, W, B. asks, on p. 203, if
there (s any botter way to make & house warmer uun
the usual weatherboarding and plastering, except to
A1l in with brick between the boarding and plastering:
Lot me give bim my idess of how a frame house should
be buflt, After the frame Is up, cover the outside with
rough one toch boards, then put on & covering of tar
roofing felt (which will not cost overtwelve or Afteen
dollars for & medium slzed house) and put the clap.
boards on top of tkat, thet go laside and lay s course
of brick on the underpluning up to a level with the top
of the sills; this will make the cellar much warmer
now tako somo strips about one inch square and nw
them off to & length of the distance between the studs,
nafl them on 1o the outalde bosrding between the studs,
Iath oo to thom, letting the Inth run up and down, then
put on s good thick rough cost of plaster; then lath
and plaster the (nnor wall as usoal, The plastering be.
twoon the studs will only add & trifle to the cost of the
house, probably not more than 80 or 35 dollars to a me-
dium sized house, The rooms will be very much warm-
erin winter and coolor in summer, and the walls will al-
ways bo dry, for the wind, froat, or dampness will neyer
ot boyond the fNrst cont of plaster,

J. H, W, says, in answer to M. V. D.sques-
tion as te condensntion: I will way that a worm 4 fvet
in diameter, ¥ colla deep, and 2 Inches diameter of
pipe, If Kept cool by & continuous stream of cold water,
will condense earily 3,000 gallons of preaf spirit per day,
A worm of % Inch pipe and colled 1 footin dlameter, §
colls deep, will condense 1) gallons proof spirit per
hour, if the coll of plpe or worth 1s kept cool as above
stated. This would make the latter condentor (wWorm)
U feot Joug | the former one wonld bo 9 feet,

H, W. @G, raplion to W, P, B. P.’s quory ns
tothe aren vmblu from nu olovation of 400 wot: The
hight you mention glvos s rango of 2025 miles all around
wiving n surfage of, In round numbers, 1980 square
miles,

HWOnplluto R, H, D.s query asto
the siuking of the ) 000 feed tower; Anlnu; of X Inch

on one side would throw It out of perpendicular 4'%0
fockes at top, Hettling X tnch on one alde and ralsiug

X 00 the other would throw 189 [nches away st top,

e —

\\ HAYH, ln answer to C. W. B, who
n-kml lurn ohup and efotent method of bullding
house, whioh will make it warmer and drier than any
othor plan In uset 1'ut the studs ono fool apart, and
board parpendioularly (outslde and fuslde) with 12 tuch
stock boards, making the jolnts on the center of the
studs. Then putsiding or hattens on the ourside,and
fur with lath over the eraoks on the lnalde, befors lath-
ing and plastering, Dloeks should be nalfled betwoen
tho studs on & level with the chamber floor to preveat
the upward escapo of warm alr, and JLis batter If &
course of bricks i Jald on these bofore the loslde
sheathing e puton. A tall house should never bo hat
toned, for 1t will make 1t look out of proportion; for s
wmilar ronson, n low house apponrs better with perpen
dioulnr battenns,

M. G. P, agks: How can I render apair of
buckakin gauntiets lnpervious to water 7—A, D, naks:
How can I prepare gelatin for molds to cast plaster of
Parls undercat work 7—A. 13, aaks for a formola for ob
walning the force of the wind at different veloelties,
F. 1, 8 aaka: OF what metal can I make rivels for
lenther, which can be conted with a black color?—C. L,
O. nsks : How oan I make s cheap barometor orinstra-
ment of any kind to forotell s storm by pressure? 1
think those nfluenced by molsture are worthless, as n!-
ten a damp night will ahisngo them as much as & atorm.”'
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On the Regulation of Patent Monopolies,
By G. H. K,

On & Mathematical Problem. By H.M.

On Polishing a Parabolic Mirror. By W.B.C.

On Reclaiming the Colorado Desert. By
R. d'H.

On Steam Eongines and Turbine Wheels.
By J.H.

On Drying Lumber by Steam. By H.G, B.

Also enquiries and answers from the follow-
ing:

A.W.M~F.G.H, —F.R.—EBW—C J. T,
-J. P, F.

Correspondents In ditfferent parts of the country sk :
Who makes milking apparatus? Who sells leather
splitting machines? Makers of the above articles will
probably promote thelr interssts by advertising, In re-
ply, o the SCIENTIFIO AMERICAN.

Several correspondents request us to publish replies
to thelr enquiries about the patentabllity of thelr (n-
ventions, ete, Such enquiries will only be auswered by
lotter, and the parties should give thelr addresses.

Correspondents who write to ask the address of cortaln
manufacturers, or where specified articlesare to be had,
Also those having goods for sale, or who want to find
partoers, should send with thelr communications an
amount sufficient to cover the cost of publication under
the head of “ Business and Personal,” which is specially
devoted 1o such enquiries,

~N.A.W.

Drilling machine, valve, J. B, Warlng. ......
Ear ring, G. D, Btevens. cooooiiiiiiaiiies
Eaves trovgh baoger, J. ¥, and L, Hes
Kggs, npparatus for cooking, 1. Fowler
Elevator,J. Bernbard, ocoiveiriiiaeine
Engines, reversing gear for, 5O ’
Equaltzer, draft, A, MAPON . coocersreisrnsnsnsssnses MESN
Faucet and alr yent combined, J, Hellbronn,.....
Faucet bush, (. B, Colllb,.oiiiiiivvirvnnenes
Fire brick, J. D, Jones,.
Fire place, A, K. Bmenne
Parnsce grate, W. Drown...
Furnace, steam boller, W. I, Phelon,,
Furnace, steaw burning, Head etal..,
Gameo spparatus, H, O, Grifin,..,
Chatnio borrd, J, D, BpADE, cconrsres
Can check, genvitating, P, Keller,.
Cinn rotort charger, P, Munzinger.....
Gear wheel pattorns, making, J. L. Hewes,
Glass mold, 8, G, Swala,.....
tovernor, M, Andrade...
Gralo dryer, Coe & HolMER, cveiiieenes
Gralndryer, P.B. Hont....oovvevcennasss
Grate for fuel magaxines, G. 8. Horn,
Uammer, drop, L. L. Whitlock.......
Harnoss maker's clamp, J. Smith,.
Harvester rake, T, G. Glover..
Heating drum, G. H. Podlar. . ......
Heating dwellings, J. J. Johnston
Hinge, G. DORNG...ovvsvivinvinrnnees
Hioge for doors, spring, J. Peyer.
Hoeing attachment, H, N, Prout...
Hook and clevis, W. Wame.......
Hook, trolling, M.V, B, Cahoon..

Horseshoes, manufacture of, B, Atuun..
Indicator, station, G, A. Brown........
Indicator, traln, J. H, Parsons
Inkstand, C. W. Belts,.vuieies
Inkstand, A, Teysonnldre. . ..ccou.

ensrnanrenns

llﬂﬁ 148,980
e HBAN
« 108,905
. N0
o 188016
vessenes BN
wee MAEH
oo MBSH
sesvsennensness JS000

Iron moldboards, hardenlog, J. 8. Robinson...... 148510
Kilo, brick, J.and J, K, O'Neal....... o 1 AG
Knitting machine, G. W, Cummings. ceenne 14057
Lamp, F.A. TADRF. .oconecarns oo . 18 0

Lamp and gas lighter, H. W, Pray o 108053

Lantern, T. LADEOO0. c.ovvavvinans .. 309,964
Lantern, B. Nuttiog . 148802
Lantern or lamp cnp,rrn«:ung. T. H. Bratsted... 143521
Latch, locking knob, P, Lafiin............. . 118,963

Lathe for Irregular forms, C. H, Morgan.
Lathe, metal shaft tornlog, A. Wood,. 149,050
Lathes, chuek for motal, G, W, Jopson, « 148,961
Lond, manufacture of white, Tuttle ecal ... ..... 115962
Leather, machine for pricking,J. H. Walker (r).. 5,503
Lifting apparatus, portable, L. L. Whitlock...... 13365

. 145,905

Lock for doors, etc,, A, J. B. Berger..... . 143,508
Locomotive, Harrls & Bogardua...... .. 148550
Locozaotive water feeder, M. N.Lynn.. .- M8 350
Loom plcker, 6. Crompton............ - 145905
Magunesis, hydrate of, L. Reld (r). . 5S08
Meat scraps, pressing, S, Booth.. . 148 550

Mechanical movement, H. C. Work
Meter, fluld, Swann & Connell....
Meter, inid, Ball & Fitts (r)....
Mitten, knit, O, F. Tripp (r).. . 5000
Mosquito screen, J. P, Miller.. oo 108500
Motton, reversing, L. L. WHEOCK. ..ccciiiiiinene., 8005
Nall and bolt making tool, hand, W. F. White... 8305
Neck tie hoMer, E. A, Johason., wees HESR
Newspaper flle, A. L. Whiteball,
‘-‘l Joex, J. mmmer.............

< 148911
v 144,000
vees  DA0G

[OFFICIAL]
Index of Inventions

FOR WHICH

Letters Patent of the United States
WERE GRANTED IN THE WEEK ENDING

March 24, 1874,

AND EACH BEARING THAT DATE.,
[Those muarked (r) are relssued patents, )

Aerial steering and propelling, C.
Alarm, burglar, B, Flacher.,
Alarm, burglar, J, H. Thorp......
Alarm telegraph, fire, J. F, Klrby, ..
Axle clips, dle for forging, Clapp ef al,
Bale band and buekle, F, M. Logue..
Bedstead, wardrobe, E. E, Everitt
Beehlve, Armstrong & Glllet,.....
Belt tightener, W, D, Cleves, .,
Blower, fan, G. C, Hawkios. ...
Bolt and rod cntter, J. G, Hirgal
Boller regulator, feed, M. 8, Vosburgh,
Bollers, eto,, covering, C. M, O'flara,....
Boot serew-nipping device, O, Tyson,
Boots, manufacture of S, 8, Hall .. .ooivieene.. OIS
Boots, screwing uppers, O, Tyson. .. 140,007,149,008.1 10 000
Bottle for perfumery, ete,, Whitlng e al........... 10018

B, Walnwright 149,012

Bottle, perfume, W. D, Whitlng.......... . LT
Bottles, capauling, J. Paterson. ... . 1A
Bottles, oto., eapsuling, J. Paterson « ST
PBrick wmachioe, I'. Harolst, ... « M8
Hrick machine, G. E. Noyes,...... o 148971
Bronzing compound, A, Towne, ALY
Burnor, gas, J. K. WIEBDAID. ., oveiinieenns . WA e

Buttons, threadiog, W, ¥, Bronenstulil.....
Canal boats, uotlon of, N. Jack:

Car brnke, J, Grovo,..oiiiiiieresssisnnnnnes
Car coupling, Condon & Clom,
Car coupling, D, P, Dow,,.,
Car coupling, D. B. Read,,
Car for singlo track rallways,
Car, rallway, G, B, HOWAEL, . coivivinanennninine
Oar replacer, A, Kissell .,
Car, safory, 8, W, Emery.,

1805

Car spring, O, T, Behoon, . L5 001
Cars, bending Noks for, G, H. . W me
Carriago clip blank dle, Clapp & Van Patten, ..., 1850
Carriage tip, ehlldron's, Il W. Warmer...... 1.0
Churn, Hrown & Rom..., LA
Clod erusher, H. Feenders R
Coach pad, P. Barns. ... o 1S
Cock, stop, G, K. Moore, ... .o 18900
Coffee ronster, A. D, Joues,, T
Cooler, water, 8. J. Chapman 18508
Cotton oleaner, T, TAYI0F i, 148,082
Coupling snd elbow, unton, T, J, ‘l'npp... 149,006

Onttivator, W, Do MITOF, cooviininniicninnn
Cutlery bandle, Seavor & MUlgan,......,
Deutal deill and lathe, W. G, A, Bonwlill,
Diteblog machine, B J, G, Howe. ...
Dolls, hands and feet for, J. Lacmann,, .,
Dovetalling machine, W. ¥. Moody.,......
Dovetalliug maching, J. M. Seymour,......
Drawer pall, J. C. MeClallas. ..,

Dril), gratn, W, Wosthof .

Of, M. HOWE..ueeenrcraeon.. LESS
Oll tank, J. Rool WD
Ornamenting enamel, F. W. Rhinclander......... 185,956
Palut compound, H, C. Metealf..........
Pautaloons, siaping, E. B. Viets....
Pantaloons, pressiog, G. F. Pond.......
Paper barrels, head for, G. A. Houston..
Paper collaz die, J. E. Crisp...cooveennrinnarnns
Paper file, H. W. D. Duzlop.......
Pavement dlock. J. C. Goodrich, Jr......o..u.
Photographic plates, dryiug, T. l. Saurman...... 890
Plano attachment, C. P. 2 LR
Pipe for reservolrs, recelving. J. Osdom.......... W8T
Plipe tongs, A. KOUZUM . . uverrrasnncsnrnnns o M5S0
Pistol barrels, drilling, ete., Johusoa & Bye....... 145,00
Planter, hand corn, J, eV covveirnenass o 18590
Plow colter, J. and G, Armatrong.. « 891
Plow, reversible, J. I, Dexhelmer,. - HASTT
Pollshing machine, R, Bathbone... ... 144,584
Priuters' rollor componition, I. L Jackson, 148,520
Printers’ rules, dressing, A, Nellsen...... R LS
Printing press, B, F, Allen........ . 180
Printing press, B, Olay, J¥...covvieacrninsses 10N
Pruning sh AP, Detteraworth seee WSSIS
Pruningshears, T, J, S000F. .. .cvereevernecansanenes 15554
Pulloy, expanding, W. O, Margedant...
Powp, D, N, B, Cofin, Jr...oovinee
Pump filter, J, Ohristman, (r)..
Pump, steaw, B, J. Gould.........
Pamp, steam vacuum, W, E. Prall (t)....ooviviens 550
Punch, ductor's, J. Sangster,
Purifier, middlings, G. W. Delltnger............... 1850
Hallway cattlo guard, Cleveland & Beal,.
Rall jolnts, fastening, TIL & CODY. ...cvernnerenss MRS
Rake, horse hay, L. Litchfield ...
Razor strop, C. C. Reaves....
Resplrator, S, Barton,, ...
Rivet holder, Sange, M. <a - M85
Roof, fireproof, M. H, ?owlu...................... RS
Saddle tree, glg, H. H. Hedrick » 0
Sadale, satety stlreap for, T. TAPEN. oo iuianne., 1RSI
Sash tastener, 8, G. Blagkman, ...
Sash fastener, A, 1nke.....\
Bash holder, G, I, Smith,
Sash holder, E. Stouffer,,
Saw jolnter, G. 8, Prin
Saw sot, M. E. True..
Saw, feed roller, 3, Mutty (0.......
Sawing maching, 8, G. Rosenberger,
Soaffold clamp, J. K, Orockets.......
Scoop snd sifter combluoed, J. faker
Soraper, 8. Rossman,,,
Scraper, road, C, Fusher, ..,
sSewing mschine, J. N, Smith aa
Sewing machine attachwent, A, F,
Sewling machine gatherer, A. Johnston.
Shank laster, J. I, Beal...eenieiyrerosesonenaenons
Sheet motal blanks, cutting, E. P
:umla:. edging, J. K, Austin,.........
hoo sole, expansion last, B, J. s
Shoes, festenting, T, 1, w‘;n... Wﬂﬂ'l.
Sptning Jack, seltacting, Thompson & Orr....,.
SHap, Hand, Wo 1 X, B e %
St ol Wo o, Beandred, . ...
Btove, K. A. Oshorae.... o
Stove, portable, &, Noou.........................
Btove, cooking, W. I IL Larduskey. 1S 36
Slove, fre box, W. Tiasley....ane Sm— Y
Stoves, eto,, grate for, Salt & Oavanaagh,......., 14353
Swing, revolving, W. A, Lowery o 0l ..., coom .. MM
Table, folding, B, B, Franoih e ciceessasssssssnss |
Tablo, troning, FUng & LA, coviesessensrsnsrns ‘m

G —
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Table, taflor's, A, Warth............
Telograph, stodent's, W. Humans.,
Telograph, fac simile, F. Do Hondt,.
Telograph, printing, M. Gally...........
Toiegeaph wires, coating, A. Wilkinson.
Tobacoo, ete., stripping, J. F. Tygh..
Tool holder, . E. KIdder...coovvuseon

Umbrolla, tolding, O. Teinrieh. vens 118,583
Valve, balance sllde, R. Witty.. « 140019
Valve, alide, C. 0. Farclot...... B
Valve, stop, B. ¥, Cleminshaw.. v 108,500
Vault cover, J. Ryer.... . LIRESY
Veblele hub, J, D, Old.. « 8o

Volitele hub, D, B, Platt....
Vehtolo apring, G. B, Hamlin...
Vohlole wheel, 8, C. Gardaer.....
Vehiole wheels, hub for, T, T, Lucas..
Vossoly, tender for, J. B. Treadwell..
Washing machine; C, B. Hanting....

Wasting machine, W. G. Jeflery. v
Water closet, ventilatiog, F. Hainsworth (r).
Water wheol, D, P.Blsckstono.......cccaveee .
Water wheel, turbine, T. B. Coursey...... . 1035
Wheels, machine for planing, M. L. Sanders...... 144588

Windmill, J. K. Chapln.......... ARstavaovowxesn ivts TRUEY
Winnower, reciprocating, E. W, Tliton 140,008
Wire rolling machine, K. B. Comer... 18511
Wool dryer, B, Bathbone......c..ee veee MS 9SS

Wreneh, A. B, LIndsley. oot HSSS

APPLICATIONS FOR EXTENSION,

Applications have been duly filed andare now pending
for the extension of the following Letters Patent, Hear-
Lugs Upon the respective appiications are appointed for
the days hereloafter wentioned:

25,900, ~Praotxae Maowixe,—J. J. Greenough. June 10,
WA ~Posr HoLx Digasn.—J. Lee. June 10,
01, ~SEuLeToxN Sxint.—S. 8. Sherwood. June 10,

C—_—

EXTENSIONS GRANTED,
L1000~ WriNoixe Maomxe—S. A, Balley.
[N, ~Corrivaron. —C, M. Hall et al.
64 ~Hanvesran, —F. T. Lomont & al.
#1006, —~Honsmanon MAcuixe.—W. Tallman,

DESIGNS PATENTED.

7851, —0LoCK Cask SAsit. —G . Blakealey ef al.,Bristol,Ct.
7058 & 1.8, —Tyre.~J. M. Conner, Greenville, N. J.
2L ~JewxLuy Base~S. Cottle, New York city.
T8 ~Canrxr,.—J. C. Johnson, Scarborough, N. Y.
7256, ~Grasawane.—T, C. Pears, Pittaburgh, Pa,
7,87 ~Gare Hixox~A. B, Tanner, New Hayen, Conn,
T4 ~CannY . ~G. B. Wheeler, Brooklyn, N, Y. et al.
7,89, —~Cook Srove.~R, Wheeler, Utica, N, Y,
1400, ~0OnoAx Casn,—J. R, Lomas, New Haven, Conn,

TRADE MARKS REGISTERED,
1882 ~Frove Bags.—L. D. Beaner, Boston, Mass,
1650, - Unnneirs Sreerounes, —Dawes ef al,, N, Y. olty.
1684, —~Morn Powpes.~G. F. Gantz & Co., N. Y. olty.
1080 —ALe.~T. McMullen, New York clty.
108 ~Giyoxn Arw.—A. 8. Miles & Co,, Baltimore, Md,
187 ~Burroys.—~N, Y. Button Co., New York city.
1593, ~STOVEAETO ~ J . Keynolds & Son, PhlladelphiaPa,
1,840 ~Wize Cromn.—~Wood & Co., Lowell, Mass,
19 ~Pruryuxeny . —Young & Co., New York city.
1800 —Surnrs.—Marr Bros., Boston, Mass,
102 —~Tanss —Thames Worsted Co., Norwich, Conn.
1,88 ~ Nxzorx TEREADER ETC,—H., Weels, Woburn, Ms.

SCHEDULE OF PATENT FEES,
On each Cavest........ A s maana s tnsenli AN
On each Trade Mark. o
On fling each application for s Patent (17 years). $15
On isauing eack original Patent........coverreessess 520
On appeal to Examiners-in-Chief. ...
On sppeal to Commissioner of Patenta.
On application for Relssue,.....cccvveeee
On application for Extension of Patent
Oz granting the Exteaslon......

On spplication for Design (G yeary)....... Sooabas $15
Un spplication for Desigs (Of years)..cuveivoraneess . B30

CANADIAN PATENTS.

List oF PATESTS GRANTED 1IN CANADA.
March 27, 1874

SN ~Willlam Skarp, Portland, Cumberland county,
Me., U. 8. Improvements 13 preparicg and preserviog
2ah, called * Sharp's Improvements o Preparing and

reserving Flab."™ Mareh 27, 1574,

335.~L D, Spang, Dayton, Monigomery county, 0., US.
Loprovements on portable toy race track for feld and
parior smusement, called “ Spang's Toy Bace Track.”
March 77, 3500,

120 —A. B.Thomas snd L. C. Thomas, assignees of E,
G. Thomas, Huntington, Huntisgtonm county, Ind
Improvements on cut-ofl valves and link motions,
called “Thomas's Cut-off Valye and Link Motion.™
March 77, 1%%4.

3,31 . —W. F. Barnes, Bockford, Wicnebsgo county, (1)
lmprovemnents on mechanical comdinstions for con-
verting motion, calied “ Barnes' Mechanical Move
ment.”™ Mareh T3, 1876,

aan-n 3. » Meriden, New Haven county,
Cons. Improvewmentson sttachbing Xnotw to spindles
aliod “Wiippie's Lmproved Enob Fastening.” )luu;
N, W

338 ~T. Whaltwell, Thorzaby Iron Works, Stocktion-
©0-Tees, Dursam county, Exgland. lmprovemeuts on
Sreplsces and stoves, called “Whitwell's Veutllating
Stove™ Mareh i, 3938

33, ~Jas, T, Bastin, 8t. Joba, S1. Johso county, N. B.
Mackize tor putt

called

isg the paste on room or wall poper,
Bustio's Beif-scting Wall Yaper Paster"
Mareh 37, 393

835.~8. F. Bamum, The

riow, Hastings county, Ont.~
liprovements

00 & machine for fastening cords snd
ropes, called ** Barsum's Cord aud Rope Fastener,”
Marceh 7, 158,

S2%.~A, d. Bomerville, Toronto, York county, Out.
lmprovements In palst esay, called ** Somerville's Im-
proved Palnt Can.™ Maren 77, 190

320 ~T. Mall, Yiorence, townsbip of Northampton,
lhm:ﬂ.nt U.u:ﬂ). MM, Mechsaleal svice fov &
bench vise or clamp, called ~ . »
Whe S0 Osiing. ™ Thich 3. 1::‘:" ¢ lmproved Dench

135~ A. White, Hasmiltaon, Westworty tounty, Ont
Improvemests 1o dampers {or stove yipes "‘& far
naces, called ~ Toe Excelsior Compresaton Damper.*
March 11,3950,

3308, G, Devoe and W. L. Walker, Kenton, Hardin
econaty, 0. lmprovemestsa on lrop fetices, calleg
Walker & Devoe's Iron Fence.™ March 7, 193¢,

S0 ~L. Milier, Jarvis, Haldimsad county, Ont. [
provements on moldboards for plows, calied ** Millery
lmproved Moldbosrd.”™ March 27, 1994,

e

Srientific

2merica,

e

A21L~H. E. Wells, Van Wert, Van Wert county, O,
Improvemonts on lumberdrying housescalled “ Wella's
Lumber Dryer.” Mareh %7, 1534,

L042.~G, A. Kittson, Quebee, P. Q. Improvements on
overslios and boot fastenings, called “Kittson's Over.
shoe Fastenor,' March 27, 153,

S8, W. Carr and M. Turnbull, Hamilton, Went-
worth county, Ont, Tmprovement {n tool hoxes and
cutters, eallod * Carr & Turnbull’s mproved Tool Box
for Iron Maners,” March 27, 1871,

8040, —R. Smith, Sherbrooke, P. Q. Improvoments on alr
furtnaces, ealled “Smigh's Improved Hot Alr Furnace."
March 27, 1894,

0,045, —F, Tarrant and 1. P, Conkling, Saratoga Bprings,

Saratoga county, N. ¥. Improvements on stove pipo

thimbles, ealled * Tarraut's Stove Plpo Thimble."

March 97, 1874,

2,00, —J, H, Thorp, Chleago,Cook county, 111, , neaigneo

of J. I, Thorp, Sonthington, Hartford county,Conn,

Improvements on thill couplings, called * Thorp's

Thill Coupling.'* March 27, 1574,

8247, —A, Ungerer, Simmering, Vienoa, Austria, Im.

provements on the process for preparing paper pulp,

eto,, called * Ungerer's Paper Pulp-making Process,’

March 27, 1574,

4,28, W, Glen and W. H. Lyuoch, Shipton Township,

P. Q. Machine for grinding, pollshing, and finlshing

slate or other stone, called * Glen's Slate or Stone

Finlaber." March 27, 1834,

3240.~L. A. Canteau, Borough of Léonville, France,

Improvements In self-actiog machinery for sowling

potatoes, called** Canteau’s Potato Sowing Machine."

March 27, 1574,

3,250.-8, P. Willeby, Philsdelphin, Phlladelphia county,

Pa. Improvements on Keels for vessels, called

“Willeby's Safety Keels.” March 27, 1874,

3,811, A. Davios, Now York eity, U. 8, Improvements

on sigual hand lanterns, called ** Davies' Signal Lan.

tern.' March 27, 1854,

3,852, —G. H. Davis, Boston, Mass, Improvement on up-

right planofortes, called *The Soprano.” March 27,

1554,

5,258, —R.Smith, Skerbrooke, P.Q. Improvement on the

art or process of reducing wood or other kindred sub-

stances to ibrous pulp, csiled “Sofith’'s Patent Super-

heator."™ March 27, 1574,

5250.—~W. C. Hobs, London, Ont. Tmprovemont in me-

tallle pipe bedsteads, called “ Hob's Folding Pipe Bed.

stead." March 23, 1874,

5,255.-T. H. Carroll, Erie, Pa., U. S. lmprovements

on & machine for sawing lumber into strips, called

“Carroll's Improved Sawing Machine," March 27,1874,

3,56, ~T. Alexander, Glenwilllams Village, Ont. Im-

provement on wagons, called * Alexander's Improve-

ments on Wagons.' March 27, 1874,

Advertisements.

Boack Page = = = = = = = 8$1,00 o line.
Insido Page= = = = = = « 75 centsn line,
Engravings may head advertisements at the same rate per
line, by measurement, asthe letter pross, Advertisements
must be recelved at publication ofice as early as Friday
morning Lo appear in next issue.,

UCHESS ROTARY EVAPORATOR—

Sultable for Glue, Sugar, Dyes, Sait, &e, Address
AOGERS, Bagineer, P. 0. Box 11, Hyde Park, N. Y.

THE SUN GAS ILLOMINATOR.

SIMPLE, DURABLE, AND CHEAP!!!

Can be applied to any gas burner In use, thereby pro-
cucing one third increase 1o the Hght by making a more
perfect combustion of the Carbon. Agents wanted In
every Clty In the Union. Samples and Clreulars sent by
mail on recelpt of fAifty cents. Exclusive rights granted
upon reasonable terms. . 0. DODGE,

12 Warren 8t,, New York Ciiy.

Religions of the two Great Cities.
Be |§vlyou get a copy of the JLLUSTRATED AN
NUAL OFNEWYORK AND BROORLYN CUURCHES
AND RELIGIOUS INSTITUTIONS. Just Published.
Over 47 Dlustrations, 1235 pages, foe calendered paper,
Elegantly printed. Is full of information of interest Lo
every body, concerning the strength of the different
creeds, the location of all the different churches, meet-
ing houses and Institutions, snd the upsmes of the pas
tors ; Bellgtous Memoranda ; Laws of the State Regu-
lating sll Beliglous Interests; Benevolent Enterprises,
with several {llustrations of leading tastitutions; Mis.
tory of Young Mens' Christlan Associations, with an
elegant new fall-page engraving of the bullding of the
New York Soclety ; Historic Sotes relating to each and
every denomination ; Sunday-School Statistics,ete,, ete,
Price, oxLY 30 cents PEE COPY, FOST-FREX, OX
EECEIPT OF PRIOE.
Agents Wanted Everywhere. Address at once
NELSON & PHILLIFS, Publishers,
#05 Broadway, New York.

Gement Pipe

MACHINERY.
Steam Power
APPLIED.
MIXES AND PACKS
INTO MOULDS.

PATEXTED I8

71, 1872, 1830,

SRl g W.ATOCKWELL & 0.,
- PORTLAND, M2

JOOD Axp [RON WORKING MACHIN
ERY—Speclalties from new and lmportant pat-

terns, Planiog and Matching Machines, :m.ryleh-(;_
fand

Fane), Buzz sud Danlels Flaners, Saw Hoenches,
Baws. BUSS & BRADLEY, 3 Sudbury St., Bostop, Mass,
E. ILLINGWORTH, Neville 8t, Foun

T o dry, Leeds, England, makes a Specialty of
hin 20-inch Swing Lathes, All parts are inter*
changeabio being made fn duplieste by patont maching

ry thus ensuring Accurscy and Excellence of Workman
wip.

e > T4 M_

§ For pmg A4 Photo, write direct

‘Little Giant” Injectors

FOR LOCONOTIVES & SIATIONARY BGILRRS
Simple and Rediabia
PFHILIE 8, JUSTICK,
M North @th Bt Phlladelphie—et Clig St New Vork

LL KINDS oy IRON axp STEEL DROP
YORGINGS made to order, NEW ENGLAND

Ol AND MOWER CO., Danbury, Conn,

q'l‘lCPTOE, McFARLAN & CO,, Nosx, 212 to
L) 220 Wont 20d street, Cinetnnatt, Ohlo, have on hand
A tull line of Wood-working machinery; also & Iarge
assortment of Machiniste' Tools (of our own make),
such as Engine Lathes, Drills, Planers, Shapors, &¢,

A(IEN TS WANTED—To introduce & now,

A useful, and taking Tool, Meohanics preferred,
apital required, 820. Profits 35 per cent, For partic.
ulars froe, address WELLS BROS,, Suelburne Falls, Ms,

HE PRATT & WHITNEY CO., Hartford,

Conn,, are prepared to furnish, from thelr faolory
direct, or through thefr ngenoles at'25 Park Place, Now
York, 180 W, Q(rtu.. Cinclonatt, O, and 28 So, Cpnal
Bi., Ohleago, 1L, Iron Working klncnln?ry for machine
and rallway shops, sewing machine and gun factories,
nnd for sppeln) rurpouc-. Inoluding drop wnd teip ham-
mors, blackemith shears and lron shop oranes of thors
olgh conutruction, with fall equipment of the bes
modorn attachments. Enquiries for deseription an
prices aro solicited,

The Handy Microscope

A PLEASANT COMPANION for the House, the Woods,
the Fields, and the Sea Shore. May be carried in the vest

ocket, §#Arcally good thing, just out.rp Sent by
gml 1or é.w. Svnd‘for du:-rl‘h’ro clrcular, lNDHi
TRIAL PUBLICATION CO., 196 Brosdway, Now York,

Buy the * Greenfleld " Planes.
the “Diamond" Irons the “Ham-

mered” Plow Bits, the Patent
* Concare' Ox Shoes. The best

and cheapest. Addreas, for Cat
logue, GREENFIELD  TOOL
CO., Greenfeld, Mass,

GRAND INDUSTRIAL EXHIBITION,

To be held under the auspices of the

MECHANICS’ INSTITUTE

OF SAN FRANCISO0, CALIFORNIA,
Opening on August 18th, 1874

The Bosard of Managers herewith announce that n
Grand Industrial Fair will be held in lh% clt{ of Ban
Francisco for 30 days, opening on August 18, 1874,

In view of the fncreasing commercial and manufac-
turing lmportance of San Francisco, its contiguity to
and close conuection with the various countries border-
ing on the Pacific, the mansgers have constructed a
Pavilion having a floor area of 150,000 feet, and have in-
vited to 1t all who are digposed to come and exhibit. All
exhibitors will be placed on the same footing, Motlve
power will be furpished free.

The bullding will be deo'ren d:g and evening, and every
mnu{ will be exten to exhibitors and visitors.

Apolication for space must be made without dehy 10
the tary of the Board of Managers, Mechanics' In.
stitute, San nelsco,and all inquiries will be answered
and {nformation extended promptly.

No s can be SECURED unless npﬁllod for before the
20th of July next. A. 8. .u.umxé‘x;

Y.

J. H. CULVER,
Wendell's Pat. Door-Stop & Fastener.

Cheap and
Peﬂ;_‘ecninl.
rofita la
and dcmnrgz

unlimited,

Sun_ e
: Posvpards
: 25 CENTS.
A,Base Knob ; C, Bubber Cuaklon ; Band D, Serew,
WENDELL & FRANCIS, 436 Walnut St., Philadelphia, Pa.

TEXT JULY, A WELL ENOWN FIRM
of Engineers and Machinery uts, with large
foor Wasthoser naviag WIsSowS froutinn. Quies Vic
oor Warehouse, ows frontin, een Vie-
'loril su«dt‘ud Cn::?:c sxml:.l,?l:ion.“’..?:. r:. firm
s prepared Lo acced agency for s machinery
Iogh.elc.. aud to exhiblt a chzlco ozl.:cllon of these
and of working els. Advertizers' travelers canvass
Great Britain and the whole of Europe, For terms,
apply to W, P., Box 718, New York City,

s7s) EACH WEEK., Agents wanted: particulars
~ free, J. WORTH & CO,, St, Louls, Mo,

RIGBY'S
RespLENDENT = GAS- BURNER
Patented June 17, 1873,
Gives increased light with 25 to 20

[AprIL 25, 1874.

BUTTON-HOLE WORKER,
New and e 1l
ted
o '
Ine

st

U

roeelnt o

A
.
W
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Strap File and Binder

ADAPTED FOR TUE SCIENTIFIC AMERICAN
AND OTHER ILLUSTRATED PAFERS,

———_——

This File and Binder conalats stmply of stift covers ln
cloth,with & flextble back, and broad heavy leather straps
acrows the back at the top and hottom of the inside, be.
tween which are stretehed stout cords, for holding six
or twelve montha' numbers of & wookly perlodieal, as
filustrated by the following cut ;

‘ SOIENTIO A
AMERTIOAN.

The File Is used by merely opening a paper to ity cen
tral {fold, and slipping one slde under the first vacant
cord ou the right, allowing the cord to rest in the cen-
ter of the fold.

For the conyenience of our subscribers, we have had o
supply of Files constructed as above, holding nfty.two
papers, and lettered ** SOIENTIFIO AMERICAN" 10 gilt ou
the side.

Price at this OMCC.cccmceenssrsnsensosnnensne$l S
* by mall,p ge prepaid 1.%
Address and remit

MUNN & CO.,

PUBLISHERS SCIENTIFIC AMERICAN
37 PARk Row, New YORK.

PAT INTERLOCKING GRATE BARS

Will out! Truth Triumphant ! Agents
old and young, male and female, make
more money selling our Freoch and

MORDER

American JEWELRY, BOOKS & G than at any
thing else.  Greatest inducements to Agents and pur-
h:::':’é'i cl‘l“lz‘d‘:l“' Terms, and full particulars, soat
all, ress
X P. O. VICKERY, Augusta, Maine,

per cent
less gas, as proved by actusl teat. Sampl
walled for 30c. Agents Wanted, Addiess
RESPLENDEN1 BURNER CO,,
176 West Fourth Street, Clnclnnacl,

OY TO THE WORLD !—I have invented
¢) & medical compound that will cure coffin jolint
lamencss in Horses. Sclence has falled to get a better
compound. Direct to JAMES ANDREWS, Ridgeway,
Harain County, Ohlo,

PATENTS

The publishers of the SCIENTIFIO AMERICAX have
acted assolicitors of patents in the United States and
forelgn countries for more than three quarters of & cen.
sury. More than YIPTY THOUSAND Inventors have
avalled themselves of thelr services, All patonts se-
cured through this agency recelve a special notlce In the
SOILENTIFIC AMERIOAN, which frequently attracis pur-
chasers for the patent.

Inventions examined, and advice as to patentablility free

Patents obtsined 1o the best manner, saud with as lit-
tle delay as possible.

Cavests prepared from elther model or drawlogs, snd
filed In the Patent Office at short notice.

Special examinations as to the patentabllity of tnven-
tions made, at the Patent Office, on receipt of model or
drawing and description; cost for this search and re
port, 8.

Trade Marks.—~The necessary papers for secoring
protection to manulscturers and merchants In this
country and abroad are prepared at this ofice

Design Patenuts, for protecting artists and desiguners
of any new ornamental work, sro quickly and cheaply
obtatped through this office,

Copyrights obtained,

Forelgo Patonts are solicited In all conntries whero
patant laws exist, Pamphlets, contalulng the cost and
full particulars, matled on application.

Capsds Patonta.—~Canada is one of the best countries
for patents. The cost depends upon the length of thne
for whilch » patent is desired. Full particulars by masil
on application

We shall be happy to coufer with Inventors, axamine
thelr models and drawings, sod sdvise with them as to
oblalning patents without consultation fee. Vor every
kind of lnformstion pertalning 10 patests, at home or
abroad

Sead for pamphlet, 110 pages, contalning lawe and full
directions for obtalning patents. Address

MUNN & CO,,
Pablishers SCIENTIFIC AMERICAN,
37 Park Roew, N, Y.

Praxon Orrice—~Cornor F and 7th Stroets,

Washngton, D, C,

Ladi canmake $5a day In thelr own clity or town
es, Address ELris M'r'a Co., Waltham, Mass,

R SALE—A large Root Pressure Blower,

iy Beieer. HEBAY Lo or BARATTd the

to, ty of delivery, cighty e hun N

:-m: cuble uL of alr pf:r’lllnl“. HOLSKE MACHINE
CO., 239 Cherry Street, Now York,

—~ .4 Nx‘,-\\
WO00D WORKING MACHINERY.
For Planing Mills, Car Shops, Sash, Blind and Door Ma

Kors, &c., &c. Send for Hllustrated Catalogue aond price

st Factory, at Worcester, Mass, Salesroom, st 131

Chambers & 108 Reade Sta., New York.

PUNCEING
DROP PRESSES. e

IOWA AND NEBRASKA'!

MILLIONS OF ACKES OF THE BEST LAND in the
West, for sale on Ten Years' Credit, at 6 rd ent
Interest, by the Burlingion & Mimsour! Wiver ﬁn roac
Company.

NO PAYMERTS REQUIRED

excopt interest, till Afth yoar. Rich Sall, warm Cli.
mute, long asons, low 'l‘"_;p.. and free UL TS
tlon. Freo Fare sud low Frelghts ou househols
go0ds to those who

i b \ " o
BUY THIS YEAR.
For Clroulars and Maps, with full particulars, address
QEO. 8. HARRIS, Land Com’r_ Burlinpton, lowa.
T 0R SALE, CHEAP—Two Steam m‘..-
\ Radiators and & lot of Steam l‘|rr with yalves, for
beating purposes. Also, & 1ot of Gas Fipe, and other

vipe of difierent slzes, shafting, efe.  HOLSKE MA
£y INE CU., 29 Cherry Street, New York,

“r ANTED—First class patents to sell by

States 0p commlsston. _Apply to
SALAMANDER WORKS

REED & CO,, osdway, New York.

OF WOODBRIDUGE, N, J.
Maputacturers of all shapes and sizes of A AN BRICK
for Foundries, Eolliog Mills, Blast Vnmqi-n. Blove
Works, Lime Kilns, &¢. A fall stogk of Mekensie and
other (;i;sulu. Al3o Fire Clays and Saud constantly on
hand. pments mado at the shortest notice, for

;:.' Adre ThE STILES
PARKER PRESS O,
MIDDLRETOWN, (v

Clrealar.  Ofice & Dopet, Foot Beothune St., N,
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BAIRD’S

HUUKS

FOR PRACTICAL MEN.

O~

ME new, revised and enlarged Catalogue of PRACTI.
OAL AND SCIENTIFIC BOOKS— pakes, svo.—will
be sent, free of postage, to any ono who will favor mo
Wwith bis nddress.

HENRY CAREY BAIRD,

INDUSTRIAL PUBLISITER,
406 WALNUT STREET, Phlladelphia,

Practical Dranghismar’s Book of

INDUSTRIAL DESIGN
AND MACHINISTS' & ENGINEERS'
Drawing Companion.

Forming a Complete Course of Mechanical,
Kngloeerivg, and Arobhitectural Drawling. From the
Froneh of M. Armengaud the elder, Professor of Do«
ul‘n In Conservatoire of Arts and Industry, Paris, and
AM. Armengaud the younger, and Amoroux, Uivi)
Evnglnoers, Rewritten and arranged with additional
mattor and plates, selections from and examples of
tho most usernl and generally employed mechanism of
the day. By Willlam Johuson, Assoc. Inst. C. E, .
lustrated by ntt‘y follo steal plates, and Aty wood cuts,
A now edition, ito... sisensinne 10

Among the contents Linear Drawing, Definitions,

and 'roblems. Sweeps, Sections, aond Moldings, Elomen «

tary Gothic Forms snd Rosettes, Ovals, Ellipsos, Pura-
bolny, and Volutes. Rules and Practical Data, Study of

Projections, Elementary Principles. Of Prisms and ofhor

Solids, Rules and Practical Dats, On coloriug Seotions,

with appiications. Conventionnl Colors,Componition or

Mixtare of Colors. Continuation of the Study of Pro-

Jeotlon~-Use of Sectlons—detalls of machinery, Stmple

applications—spindles, shafts, couplings, woodeu pat-

ternn, ethod of constructing & wooden model or pat-
iern of a counling. Elemeutary applications. Rules
and Practical Data.

THE INTERSECTION AND DEVELOFMENT OF SURFACES,
WITHE APPLICATIONS.—The Intersection of Cylinders
snd Cones. The Delineation and Development of Hellces,
Screws, and ntines. Application of the hellx—the
copstruction of a staircase. The Intersection of Sur-
{)lc(o--ppllutloni Lo stop cocks. Rules and Practical

ata,

Tux STUDY AND CONSTRUOTION OF TOOTUED (I EAR.~
Involute, cyelold, snd epicyclold, Involute. Cyclold,
Extorual epleyeloid, described by a efrcle rolling about
4 fixed clrele fnstde of v, Internal epleyelold. Delinen-
tion of o rack and pinlon In gear, Gearing of s worm
with & worm wheel. Cylindrical or Spur Gesring. Prac-
tical delloeation of a couple of Spur wheels. The Delin-
eation and Constructton of Wooden Patternsfor Toothed
Wheels. Rules and Practical Data.

CONTINUATION OF THE STUDY OF TOOTHED GEAR.—
Design tor u pair of bevel wheels In gear. Construction
Of wooden patterns for s pair of beveled wheels. Inyo-
lute sna Helleal Teeth, Contrivances {or obtaloing dif-
ferontial Movements. Rales and Practical Data,

KLEMEXTARY PRINCIPLES OF Suapows.—Shiadows of
Prismy, Pyramids, aud Cylinders, Principles of Shadiog,
Contiountion of the Study of Shndows. Tuscan Order.,
Rules nod Practical Dato.,

AFFLICATION OF BHADOWS TO ToOTHED GRAR.—ApDlL-
cation of Shadows to Screws. Application of Shadow to
:;us'o\lcr and 1ts Furnace, shading in Black—Shading in

ors

Tue CUTTING AXD SHAYING OF MASONEY.—Bules snd
Practical Osts. Remarks on Machine Tools,

THE STULY OF MACHINERY AXD SKETONING. —Various
applications and combinations : The Sketching of Ma-
cainery. Drilliag Machines; Motive Machlnes; Water
wheels. Construction and Setting up of water wheels,
Delloeation of water wheels, Deslgn of & water wheel,
Sketeh of & water wheel ; Overshot Water wheels, Water
Pamps ; Steamn Motors ; High-pressure expansive stesm
eagine, Detarls of Construction ; Movements of the
Dllng.umlou and Expansion Valves; Rules and Practl-
cal .,

OnLIQuE PROJROTIONS.

PABALLEL PERAFEOTIVE.

Tove Frssrxorive.—Elementary principles. Arpll-
catious—tour mill arivets by belts. ption of the
mill. Representation of the mill in perspective.

EXAxriss o FIXIsNED DRAWINGS OF MACRINERY.

5@ The sbove, or any of my Books, sent by wmall,
free of postage, st the publication prices,

ﬂ new ana anu{;«l CATALOGUE OF FRACTI-
C. AND BCIENTIFIC K59 pages, svo,—sent
free L0 any oue who will fu his addross.

HENRY CAREY BAIRD,

INDUSTRIAL PUBLISHER,
406 WALNUT STREET, Pulladelphia.

y T.
WOODWORTH PLANERS

71

o e 'oo"ld Lron 'twtlﬁc »
I:R:- ate. JUMN B. SCHENCK'S
ﬁ:’fuuuni. . ¥.a8d 118 Liberty Bt., New York,

fOR STEEP

AND FLAT

ROOF

EST'®'D 185

SAMPLES £ CIRCULARS

(e " IT

# & READY Roofing C0.0F N.Y,

64 CORTLANDT ST

&’ ASON'S PAT'T FRICTION CLUTCHES

_are sufactured by Volney W, Mason & Co,,
A T T Al

Sate i Lo B0 SPRBCEI M Manover BLBoston Mase.
L LT L R~ WA A S

 Machincs.
S it ST

L { hand E
QUTID-k Son 704 Sad hand Ragine

—

Tonguelng ; Grooving: Hand-Matching;
Nosing awing: Boring;: Routing, etc,, etc
)

Bend for Oataloguo snd Price-List. BENTEL,

OOD'WO?KING MA,CHINE-H
ey '
g \Qﬁ <
oW 0¥
&
b

i \N_%RK.

Y,

HAS NO EQUAL FOR VARIETY, QUALITY, AND ECONOMY OF .IIS WOHRK-_
Ml do all kinds of Joluting, Squars or “’i”l ;.S'- iR ;‘I'Innlnx: l‘l.lmh'tm Mlllll '|‘;l(l'vvlrn‘:“:I'I'r'n'r\::l.r“:'.l‘ l’lr \l ‘Illrlll'l[':

Y ] A < : Panel- Ing; Gaining; Plowing ; Nahbe : Corne : Bove ey
Stralght, Clrenlar, and Elliptical M¢ M‘"L.*uu::;'hIngn;“’l!ll:llrkr'1:~-'-ll::::; "'::“ml't" Fluting : Chamferiug; Ronnding;

ORIZONTAL AND I'l’lllull'l" NORING MACHINES, SUPERIOR TO ANY IN USE.
PLANING AND MATCHING MACHINES, and other Wood-working Machinery.

MARGEDANT & CO., Hamilton, Ohio.

AliVF.IlTlhb'lm! Bond twenty-five cents to GEO, -
ROWELL & €O, 41 'ark Row, New York, for thelr
Pamphlet af one hundred pages, containing Hats of 3,000
Dowspapors, and estimates showing cost of advertising,

MAGNETS—Permanent Steel Magnets

of any form or slze, made to _order by F. C. BEACH
& CO,, 260 Broadway, Now York, corner Warren Bt,
Makors of the celebrated Tom Thumb and Miniature
Tolograph Instruments.

PATINT

OLD ROLLED

SHAFTING.

The fact that this shafting has 75 per cent greater
Strongth, a finer Anteh, andis troer to gage,than any other
In use, renders 1t undoubledly the most economical. We
Are also the sole manufacturers of the CELERRATED COL-
LINs PAT, CourLine, and furnish Pulleys, Hangers, ote.,
of the most approved atyles. Price lista malled on -gapll-
cation Lo JONES & LAUGHLIN s

Try streot, 24 and 84 avenuos, Pittsburgh, Pa.
1% 8. Canal st., Chicago.
tooks of this Shafting in store snd for salo by
FULLER, DANA & FITZ, Boaton, Mass,
9E0; PLACE & C0,, 131 Chambors streot. K. Y.
LERCE & WHALING, Milwankoo, Wis.

WOODBURY'S PATENT

Planwing and Matching

ad Molding Machines, Gray & Wood's Flaners, Self-olling

w Arbors, and other wood workin mnchlne?.
8. A. WOODS, §1 Liberty street, N. Y.:
BSond for Circulara. 6% Budbury street, Boston.
LASS

OULDS for Fruit Jars, Lum{g,
Bottles, Ink Stands,eto..made by H, BROOKE,
1 {uu Cox, Wit AXD OxNTEN 578, N.Y. Forany
thing new In glass you will require a mould (or die),
ARTIOULAR ATTENTION pald to MOULDS for
INVENTORS, Send model or drawing; inclose stamp,

: BLAKE'S PATENT
Stone and Ore Breaker

Crushes all hard and brittle substances to

nny required size, Alro, soy kind of
d for COXCRETE, &¢.

Address BLAKE CRUSHER CO.,
New Haven, Conn,

J US'IT‘HEOUT.

Science Record
1874.

most Interesting Facts
snd D

transpired
ring the preceding year of
title, exhiditing It one
View tne General Pro-
of the World In the
ollowing Departments;
L—CHEMISTRY AND
METALLURGY.
1—-MECHANICS AND
ENGINEERING.
ELECTRICITY,
LIGHT HEAT SOUND,
—TECHNOLOGY ~
Emoracing New and
Usefu: Inventions and
Discoveries relating to
HE A 3
5 —BOTANY AND HOR-
TIOULTURE.
AGRICULTURR,
—RURAL AND HUUSRE.
HOLD ECONUMY,
S—MATERIA uxul&#.
THERAFEUTIC .
tnn I ~NATURAL HISTORY
T D ZOOLOGY.
10,~PISCICULTURE AND FISHERIES,
ne Og.—unxuuuwov. TERRESTRIAL PHYSICN

(114

W -GEOLOGY AND MINERALOGY.

U, ~ASTRONOAMY,

18, ~BIOGRAPHY,

Kvory person whe doalres 1o be well Informed conoarn.
tng the gross of thoe Arts and ancos shonld have &
copy of BOTRNOR Reoonn, It 1s & most (nterestins and
yaluable "“"'Lﬁ?d should ha lace In overy House-

held, 1n ove: rary.
il u‘.!’)"' Handsomely Bound. With Eogray-
nt by mafl to a1l parts of the eountry, on recelps of
the price. A liberd] discount to the trade and Lo ean
vyassurs, Forsale st all the prinaipal Bookatores,
MUNN & CO,, PuBLisukns,
37 Park Rew, New York Olty,

TUR BCIENTINFIO AMERICAN will be sont ane yos!
aud one copy of SCIENUKN REUVORD on recelpt of §5,

SOIENCE RECORD FOR 1872, 1 ~
Now rasdy. Each 8230, ¥or the RAS Ve \.'u::":ol!-““

| N[}RAVNCN

THE “ PHILADELPHIA"

HYDRAULIC JACK.

ISTON guided from both ends; a1l working
parts guarded frow dust ; slogle or double pumps,
cyllndarn ahafts, rocker -m-.pmono.zu.,cnu..ﬁ ool

0. 34 N. 5th ot’, hiladelphls A
o & il st Sow Tork, " { PHILIP 8. JUSTICR

lr,‘“) YEARLY made by agenta In thelr sparemo
l wents unluiuur H nowarticles. Samples fo

Catajogues free M. Novevrry Co., 20 Nluul"l'

HINGLE AND BARREL MACHINERY —

Improyed Law's Patent Bhinxlo snd Heading Ma-

iue, stmplest sud Dest In use, Also, Shinglo Il'udlng

and Stave Jointers, Stave Equalizers, Headlng Flaners,
Turners, &¢. Address TREVOR & Co. Lockport, N. ¥.

The Americt‘l,l Turbine Water

ecel,
Recently improved and snbmitted to
thorongh scientifio testa by James
Emerson, showing the followlng use-
ful eftoct of the power of the water
utilized, being the highest resulta ev-
or known. s

Percentage of Part Gate: ¥, 50.08
¥, 00,64 X,78.78; X, 52,58 a‘.w'.‘.')().

Por cebt. of Whole Gate : 8514,

A full rcm may be obtained of
BTOUT, M S & TEMFPLE, Day-
ton, Ohlo.

LCOTT LATHES, for Broom, Rake, and
Hoe Handles. 8. C. HILLS, 51Courtlandt §t., N. Y.

| - 86)0 per day at home. Terms Free, Address
80 = @~V Gro, Strxsox & Co., Portland, Maine.

ORTABLE STEAM ENGINES, COMBIN-

Ing the maximum of emclenC{. durabllity and econ-
omy, with the minimum of weight and price. They are
widely and favorably known,more than 1,000 bolnﬁln
use. All warranted satisfactory or no sale. Descriptive
circulars sent on -;}‘plluuon. Address

THE J. C. HOADLEY CO. Lawrence, Mass,

1 Liberty st., New York.

RON BRIDGES—CLAREE, REEVES & Co.,
PHENIXVILLE BRIDGE WORKS. Office, 410 Wal-
nat Street, Phlladelphia, Pa.

Sé)echllles—Accunu Workmanship—Phanlx columns
—Use of double refined fron. No welds. All work
done on the premises, from ore to fnished bridges.
Illustrated Album malled on receipt of 75 cents.

Machinery

Wood and Iren Working of every kind. Leather and
Rubber Belting, Emery Wheels. Babbitt Metal, &¢.

Sturtevant Blowers.

Of every size ana description constantiy ob aand.

Cold Rolled Shafting.

Best and most perfect Shafting ever made, constantly
on hand In Iarge quantities, furnished in any lengths up
1o U L. Also, Fat. Coupling and Self-olllug adjustable
!hmln.onucn ete., GEORGE PLACE & CO,,

2} Chambers Btreet, & 103 Reade Street, Naw ¥ ork.

Niagara Steam Pump.

CHAS. B. HARDICK,
2 Adams st,, Brooklyn, N. Y.

I_ AND SAW MILL—SELF-FEEDING.—
1 man do work of 3 men guarantecd. SNt 3Inech

tpber with case. Send for Clrcolar,
L. B. COXE & CO., 197 WaterSt,, N. ¥

The Eagle Foot Lathe
APPURTENANCES.

Adapted to all classes of wood and m~tal turnlog, &o.
Well made, socurate, and rellable. !’w warnsoted
Send for Catalogue. W, L. CHASE & CO,,

", 0, 7 Liberty St,, New,Yerk.

THE JOHN HARDICK

Niagara Steam Pu\;np.

HUBBARD & ALLER, Brooklyn, N

OOD-WORKING MACHINERY GEN-
enlly. Specialties, Woodworth Flaners and Rica-
ardson’s Patent lmproved Teaon Machines.
Central, corner Unloa st Worcester, Mass,
WITHERBY RUGG & RICHARDSON.

?()R SALE—Four Engine Lathes, 36 inches
awing, geared In face platr—one, 174 feel between
centers, with cross feed aid jearing for screw outtiog,
10840 by Wood, LIght & Co., Wor sester, Sans, —tlires, 10
toet bolwoon centors, made by deowoes & Pulllips, New-
ark, N, J. Counter shafis aind steady rosts complete
with all ‘the Inthes, Used about elght months taraing
stool tubes of Lnols wnd St, Loulk Bridge, aud (n Arst
cluas condition, Walght phout 7000 s, each,

Ao, tho superior 'I“fnllul Machine of the Hinols
and Be, Lonls Bridge o, & very accurate and rellable
maohine, adapted 1o all forms OF tests, and of 100 tuns
«'Um-u fv Al sold tor want of further use, .\m-lf' 1o
JUUN A, NICHOLS, Keystong Uridge Company, Plits

and 1875

1874.
Caml(){mcs Free.

Maohiniste', Naoksmiths,' Modol Makers', Pattern Ma.
Kare', Organ Bullders', Flano Makers', and Tools and
wupplies for ul) olnumen of Moohanios,

A, WILKINEON & CO,, Boston, Maas

BABEITT METAL.

Denlers nnd Consumers send for

ricos 10 the Manuinoturers,
VAN&JZ(N & TIFT, 108 B 34 01, CINCINNATL
E Ploase mention this papar.

/| v / 3
To Electro-Platers.
;A'I“I‘EIHICN. CHEMICALS, AND MATE
KIALS, 1o sets o single, with books of instruotion.
wanufnotured and sold b "ﬁ“\l.\ﬁ HALL, Manufantar
Ing Kleetriclan, 19 Bromfield Street, Boston, Mass, Lile
Wrated ostalogun sen! free ol application

I HHIQ‘TJWROUGHT

IRON
Brams & G/IRDERS

f I‘HK Union Iron Mills, Puwsburgh, Ps
The sttention of Kogtooers and Arebiteots Is callev
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MACHINERY, 51 gttt

P. deiﬁﬁﬁm & 0.,

ors of the Blalsdell Patent Upright Drills,
zll;?g{;is-nt{rﬂ-ﬂ'nu Machinists® Tools.

A Set of 12 Steel Lathe Dogs.

: A7.90
h_t:nm % (:: : ll'x‘r‘rlj.“.'.. : 9}
Iron, from % to 2 Inck 6 ;l)
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B(!::;h:::'f;:"w. LE COUNT, SBouth Norwalk, Coun.
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A HUSSEY'S NATIONAL

Cottage  Architectnre.

New and Original Desigos, Working
$cale Drawrngs, and Detalis for ali
Styles of low-priced Hovses, with
Specifications and Cost. Just Pub
lished. Royal quarto. Post.pald, 36

4 1,000 WORKING DRAWINOS

WOODWARD 5 Ploos, Detaills,
h"‘T“"\“ l; [ Spectfcations & Eatimates
A.R(JH[T]‘J(_I'l p..lx:;.‘“" DOLLARS, poAt-

MONCKTON'S NATIONAL I Six Dollars, post
STAIR-BUILDER. 5§ pald,

MONCKTON'S NATIONAL ( Six Dollars, post

CARPENTER & JOINER. ) paid,

ORANGE JUDD CO., 243 Brondway, N.Y

OTIS, SAFETY HOISTING

Machinery.
0. 348 BrROALWAY REIVoilk, €O~
WORKING CLASS FuerFomeic o

NEW YOI
home, day or evening: no capital; Instructions nod valu
able package of goodasent freo by mall, Address,with 6¢
return stamp, .\t. Youxa & Co., 178 Greeuwlch st,, N.Y

EW & IMPROVED PATTEKNS -—AA-
CHINISTS' TOOLS—all aizes—at low prices.
E. GOULD, i to113N.J. R. B. Ave,, Nowarg, N. J,

Andrew’s Patents.

Friction Grooved, or Geared Holwt =
ers, sulted to every want.

Safety szﬂrf evator Frevent Aceldent, 1t
Bopeb o ‘. and nasna breals,

gmoke- urn nau © ofl

n

pow

n ore.
scillating Koglnes, Double and Slugle, 1.2

100-Ho Te
CQnrrl_&n al --._:;. 00 to, 100,000 Gullons
o o
ﬁn 1.{?.:& ravel, Conl, Graln, e‘(:.. ;vpi?h:
3

AN'Light, Blmple, Durable. and Econemical
L} uran . .
Send for Otrcninrs Pl oo~

."B. ANDEEWE & BEO.,
€14 Water Street, Now Torx.

MONEY—-WAGES.
Toallhaving spare time; $4 10 $i2 aday; somethingnew:
pleasant ; honorable; large profits; no risks: home OF
abroad: dav or eveolng; thousands making money. Par-
tculars and valuable samples free.
Address F. M. REED, 129 St St N, ¥

lmu mnN'rmma b

not Q t Improved Patent Dan.
els' sad Woodworth Planiag Machines, Matehing, Sadd
and mold&g;cl;enoalnt. Mortistng, Bortng, Skapiog, Ver
lar Resswing Mschlnes, Saw Mills, Saw
Axbors, Scroll Saws, Ratiway, Cat-off, and Ripsaw Ma-
chines, Spoke and Wood Turot

er

iox Lathes, and various
ds of Wood-working Machinery, Catalogues
and price lists sent on application, Manufactory, Wor.
ceater, Mass. Warehonsa 107 Liderty ot, New York. 13

BUTBRKBG‘;E. WATCHMAN'S TIME DE
~lmportant for al. lar Corpomtions
and Manufacturiug Nnoemb—apou:—:“ox ::Ezoucu!ng
ﬂ&&: nu:oa‘; aCCuracy ihe motion of & walohinan or
h:uné @ SAINSG reaches diferent siatioss of hy
g:u.. Sen tml(:ﬂ:x:h.r.D = .&g.m'»:xﬁ.u "
P. 0. Box 1067 Boston, M,

N. B.—~This detector is coverad dy two U. S Palents
farties uatng or selling these instruments Withon! sre
Rarttw fram me Wi B dea it wied qoancading + = b

OF THE

SCIENTIFIC AMERICAN,
THE BEST MECHANICAL PAPER
IN THE WORLD.

TWENTY-NINTH YEAR,
VOLUME XXX —NEW SERIES,

The publishors of the SCIENTIFIO AMERICAN beg
(0 sonounce that on the third duy of January, \¥ii »
new voluwe commonces, It will continne to be the sim
of the publishers to render the coutents of tho coming
YOAr wore attrnotive and usoful than any of 1ts prodes
cuasare,

The SCLENTIFIO AMERICAN s davoted to the tnter
oats of Populsr Solence, the Machanlo Arts, Manutac.
tures, Inventions, Agrienlture, Commerve, and the ludus-
trial pursuits genoeally ; snd 16 s valuable and lastroe.
tive not only tu the Workshop sad Manafsclory, but also
ia the Household, the Libeary, and the Reading Room.

The best Mochanicai Paper in the World !

Ayoaranambers coutalo over my Pages suid seserm
hundred cogravings of new muchines, useful and novel
Inventions, wmanufaoturing Cestabllsiments, tools, sad

Processes,
TERMN,
OB COPY, OBE FORL. oevueeseseetnsressasns viasesss B0
UBe COPY, 815 I00BIBE yuiiiiinrriosserseomannarnse D
Une copy. four meonths. ., sscsvseversdssroene AR
Oag¢ copy of Sclentifo American for vhe yearand

CEe CODY of shgraving, “Men of Frogres™,, W
One copy ol Sclontlte Americea (07 ol Joar And

ane copy of *Bolence Record " tor W3,..... A0
Remit by postal arder Aralt or express,
The postage on the Belontifio Amerioan tn Ave oents
per quarter, payable st the offlos where recslved. Onn.
ada subecribors must remit, with subseription, 3 ceats
CXLFA L0 DAY postage
Address all letters and wake all Fost Ofos orders avd
drafts payabdla to

MUNN & €O,

37 FAKK ROW. NEW YORK,

%
|
;
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Americi,
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Advertisements,

Back PAge « « « « « « « 81,00nline.

Inside PAge = = « « « « = 75conta n line,
Eagravings may head advertisements at the kame rate per

(me, DY measurement, as the letter prese. Advertisemants

st der 1 af pudlication ofice as early as Friday
morning to appear (n next isrue.
e

G

‘“”nn&tum e feahoan S Ihoh A Bl 1o
2] Al n ]

l' 333‘::'5 "t‘:d'ig. 1t byl:r the best ool Holder In
use, an AnSWEr a:.rly all .l'he

d 8180,
gy e mu'a'.‘ﬁ: ll.rkon. and the Jaws Cast Steel,
eTs.

the Ferrule
ware Deal them, or will send to us
o?-'&?.’f‘ 1t uolﬁ;’e will n«:d one by mail, prepald, on

recelpt Of One 4OALLS CO., 78 Beekman St., New York.

PRATT’S

In sddition to

0 \
made—durns In any lamp—for
S amARSaL Ol ver made—Remt i A 0.
S tbIihed 150, 108 Fulton street, ¥. Y.
g Cl[ ln" la Imco mI slnm.slr”.«urps ro: I mgk'
o Chsapest an . Also .
o Q les FREE,
i tools, &e. Catale e R PG EAS: Brattisboro,VE.
NEW YORK
SCREW
MANUFACITUR'R
MACHINE SCREWS of all de-
scriptions.defying competition in
ces and 1n SILvER Mx-
, Exbibitions 1852 & 1867,
C. DUCREUX, Ao'r,
% Ellzabeth, N. Y.
THE AMERICAN
Gas Carbonizing Association,
200 BROADWAY, NEW YORK,
Owners of S, Whitney's Patents tor the U, S,
DROPF LIGHTS,
STREET LIGHTS,
METRE ATTACHMENTS,
Announce 1o the public the fact, that, owing to the con-
templated lengthened visit to Europe of Mr. Whitney,and
his early departure therefor, upon important business
mattors connected with the Introduction of his valoa-
e inventions in several of the Continental States, it
as bhecome destrable for the mutusl sdvantage of Mr.

Whitvey and bis assoclates, that thelr Iniereeta here
should be condensed as much as possible; and to that
end. the American Gas Carbonizing Association now
offer the remalning Interests for local territorial rights
throughout the U. States, st prices and upon termns that
canrot fall to meet the wishes of Intending purchasers.

The { value of these Inventions, in all thetr varie-
ties of Drop Lights, Street Lights, and Metre Attach-
ments, hns been demonstrated beyond all question ; and
certified to by the ablest scientific and expert taleat In
the country, as well 55 by sll who have used them : and
they have proved by thelr own work to be the only
thorough snd perfect carburetter yet brought te public
notice—Sare. Religble under all condaitions, Duruble.
Cheap, end Saring Largely in the Gaas Bills to the gas
consumer ; besides sZording a very large profit to those
purzhasing s territorial right.

Several of the Western and Southern and South West-
ern States are ofered at prices and on terms that afford
the purchasers thereof the opportanity to make many
Thnes the amcunt of their lovestment; and In certaln
cases where respounsible, energetic builness men may
purchase s State or block of States,and give satisfactory
arnrurance of the business being properiy managed, this
Assoctation are willing, and would prefer, o retaln a
Jarge portion of the purchase price 1o an interest in the
business iteelf.

For forther informsation, teatimonials, circulars, &c.,
Appiy_to the offices, Booms 9 & 10, No. 20 Broadway,

New York,
SAMUEL WHITNEY, S. M, HOLMES,
Ex. Manager for Trustces.

Geu. Superintendent.

GREATEST INVENTION of the AGE.
ELECTRIC & VAPOR CHAIR.
See rugrsving and description 13 the “ Sclentific Ame-
of March 7. The grestest known cure for rhen-
sciatica. No physician sbould be without
Send for circular.
C.E.TOWNSEND, Sorx AcExT,

‘28 Cumberjand St., l‘..-uu:!y_b.:.:f_.
Engines and Boilers, £ = %
= 4 U il

N AR
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Stationary and

aleo, Clrenlar “."nr'lb!r, 1o @ I P.. kept In Stock

= Mills and Fower Hammers
ERIE CITY IRON WORKS, Erte, Pa.

ITRON STEAMSHIP BUILDERS,

NEAFIE & LEVY
wPENN WORKS,
MARISE EXGINES. BOILERS, AND BUILD-

LS OF COMPOUND ENGIN
 CPHIDADELPIA FACINES,

_A_ST!D—A(:K.\'T“—‘
Wenh, everywhere male and fem
Loce ke GENUINE IMPROVED
SENSE FAMILY SEWING MACHINE
Markine wil}

’

COMMON

This

Price only 315
'-u‘nru»d for five year
;;:;:!{:uh‘nc that willsew
+OF Inare claatic seam thag ours

-mn.-jk::l:." * Elsatie Loek Stiteh L}Lvr‘rr', wee
oy ’—‘;‘m be cut, and still the Fioth ean
frok b= palled apart without tearing 1t. We pay
.\rnl‘- SOER V5% 19 PET month and expenses, or &
commiseion from Which twice that smonnt €an be made

Address SECOMB & CO., 8oston, Mass., Sew York €18
Pictaburgh, Ps., Chilcago, 11, or 5t Louis, Mo : .

Fully licensed snd
We will pay #1000

Agdress JOHN A. ROEBLISG'S BONS, M''rs. Tres.

tos, N. J., or 117 Liberty #t

New York. Wheels and
Rope for conveylng power
Clrculsr,

ior.[ Glstances. Bend for

GAS
und choaply.

An apprentice boy, with one of these, can 4o mor
tieo men with old sppliances, under the old system, ¥
TING! NOBEVEL INSIDE OR OUT!
or all alees of plpes, from X to 2 inchows,
than any machine made, A tul) aot of collars and lengths for making nip.

len goos with the machine,

THE CHABE MANUFACTURING COMPANY,
g Send for Olroular,

CHASE’S

Pipe-Cutting and Threading

Maclhine.

This tmoartant tool ix destgned to All & want |onghhll by STEAN AND
FITTERS, and MACORINISTS, tor cuttin,

and threadlng pipes np‘dl

work tha
(P8 T, 4 SR 4T
t cuts threads and makes nipples
';Vcllhll only 100 1bs, Olm?l? or

Address

120 FRONT STREET, NEW YORK.

EMERSON'S PATENT PLANER BAWS require no
Cents onch,

Resawing Machines, with cast steel stiffenors for shingle

SAWS  mugsows  SAWS  pureves  SAWS

o

fllog~aro superseding all others, Extra Teoth Three

EMERSON'S PATENT FLANGE TOOTHED OLIPPER. Exprossly for heavy feed and vory thin Saws.
EXTRA THIN, PATENT AUTOMATIC, TAPER GROUND, High Spring Temper,
Jheading and vyeneer sawa,
PATENT INSERTED TOOTHED and Extra Thin Taper Ground Saws a Speclalty.
EMERSON'S PATENT ADJUSTABLE SAW SWAGE, The Dest ever used.
g™ Send your full addross on & Postal Card for Clroular and Price List,

EMERSON, FORD & C0., Beaver Falls, Pa.

Yor Doard Saw Mills,

Price $5.

REGULATORS BES iy o AR VESOKs.

MURRILL & KEIZER, 44 Hollldny St,, Bult,
IMPROVED 1§14,
DOUBLE ACTING
BUCKE1-PLUNGER

ALWAYS RELIAB Ll.p

VALLEY MACHINE COMPANY,
Easthampton, Mass,

BABBITT & HARRIS
Pnatent Piston Packing

ights for sale for Shops, Rallroads, &c.
All licenses, to be genulne, must be flled out on s
printed form, with Steel Plate Engraving of my Engine
at head of page.

turn it ut once to me, when a printed one will be lssued
Instead. WILLIAM A, HARRIS, Bollder of Harris-Cor-
liss Engines, Proﬂdeucs.__ﬂ_.l_.

NOYE'S

MillFurnishingWorks

are the largest in the United States, They make Bure
Millstones, Portable Mills, Smut Machines, Packors, M1l
Picks, Water Wheels, Pulloys and Oe-r‘ns. npecially
adapted to flour mills. Send for catalogue,
J. T. NOYE & SON, Buffalo, N. Y.

PARTIES BUILDING AND UBING
Steam Engines—The undersigned call attention to
remper’'s Patent Adjustable Cut-off. Operated by the

governor. Can be applied to u{: Engine. Send for &
circular,to  PUSEY, JONES & CO., Wiimington, Del,

PE.

Auny party having s written lloense, (s requested to ro. 1

John W. Msson & Co.. 43 Broadway, New York.

DRILLING MACHINES

A
THORNE, DeHAVEN & CO. PHILADELPHIA,

’
ENGINE L ES, DRILLS, &c¢. Send for Price List.
CREW HAVEN MANUKACTURING éo..

ow aven, Conn.

ANNATE OF SODA is not Patented, and
cannot be Patented. Thomas's Fluld Tanvate of

TV, . Advertising
Box T, Nn'?m.g. S

American Saw Co.

EmeryWheels

STROUDSHR

LUCTUS W, PORD,
w::o:g”un%' polier,

NGINES AND BOILERS, New and See}
ok, address | GUODWIN & WRITE, Off City. 1o,
:z.?:mmm%!@

Liverty 8¢, orK.

For testing Ovens, Boller

R W
R A, Vervalen’s Brick Machines,

at Haverstraw, Rockland Co. N. Y.
tenths of all the brick used in the State.

Bupor-Heated on
por- Stesm,

forcireular,

yan s a perfect Success for removing scale from &
Bollers, WITHOUT INJURING Borues, It has removed
Bushels of Scale from Single Bollers, thereby savin
Tons of Coal. It saves 20 times its coat In Fuel, an
saves 20 times (ta cost in ropalrs of Bollers, Sold in
Bole, 80 1b.,, bls. 250 1b,, i Bbls. 135 Ib. at the low
price of 10 cents per pound—Iess than one third price of
other pw{-nuon-. aud superior w_-llolbep._ ddress
orders to N.SPESCER THOMAS, Elmtra, N, ¥

EVERY VARIETY

STEAM PUMPS.

SEND FOR LLLUSTRATED CATALOGUE

COPE & MAXWELL MFG.CO.
HAMILTON,OHIO.

ANTED—An experienced manufacturer

of unchemicalled C:rn Su‘ncb. 1’-‘) a mlll,:hflory
good w % and steady employment w » given,
ot or by l:ller'.’ to OWENS, LANE &
CO., Saint Louls, Mo,

Abpiy, ¢
D . In r™on
DYEL MaPHINE

Portland Cement.

A Practical Treatise on Cement furnished FRER.
S. L. Merchant & Co. 76 Soath St., Now York.

BOILERS AND PIPES

With “ ASBESTOS FELTING:" saves twenty-five per ceat. in fuel. Send for circulars,

ASBESTOS FELTING COMPANY,

Nos. 316, 518, 220, and 32 Front Street, New York. (@ Asbestos in all quantities and quslities for sale.

COVERED

e . 3 o

HIWKOHIACTS l
AMEE ICAN INSTITUTE:;
REPORTS.
ASBESTOS ROOFING!
spplied.

The g
ted and con
RO* _\:NL~TU~'

ASBESTOS CEMENT
JASBESTOS BOILER FELTING,
These materials are prepared ready for use, and are
for descriptive Pamphilets, Price Lists, &c, LIBERAL
Patentee and Nole Manufactarer,
EsTanpisuen 1808,

= Practionlly FIKRE-PRKOOF,” Meanl awurded 1870,
“The best article in the Market.” 1871,

“1Is very strong, repels water eflectaally,” 1872,
“We recommend it to all as the best in use,” 1873,
s adapted for sieen or flat roofs in all climates, aud can be cheaply trans-
Is furnished in rolls contalning 20 square fect each, packed In stroug skeleton OAses.,
200F COATING for restoring and preserviog roofa.
ASBESTOS PAINT, for Shingle and Tin roofs, and all outslde work.
NT for repaliring leaks of all kinds on Roofs. 0
ASBESTOS BOARD and PAFER, SH
i-m up for shipment to all parts of the world.

in Elv. 10, and 20 gallon kege and barrels.
nl

2

+ 2, and & gal. cans, kegs, and bbis.
Ib. pails, 35 and 50 1b, keg-.

EATHING FELTS, ASHESTOS, &c.
g Send
NDUCENENTS TO MERCHANTS AND DEALERS.

In 3

tH. W. JOHNS, 87 Maiaen Lane, N. Y.

THE AMERICAN TWIST
DRILL CO,, Woonsocket R, 1., are
now the sole owners sand manufsc-
turers of the celebrated

DiaMOND Sorip Exxey Whnexis,
£ IMustrated Catalogue of Km-
ery Wheels, Machinery, and Tools
FEEx,

1HE HEALD & SISCO
Patent Centrifuﬁal Pumps,

VERTICAL & HORIZONTA L.
Piret Premiums 2t Sew Orieans, Clnciunat!, and New
York. ™ Nedol of Special Award,” Americsn
Institute, 1532,

Perfeet matisfaction guaranteed. The cheapest, most
durable, popular and successfal Pump known, for Paper
Makers, Tansers, Contractors, Brick Makers, Distillers,
ete. Pamps with eagine on frame, complete, at low
Sgures, for Wreckiog, Dredging, rmigating, ete, Ilastrs
ted pamphiel free. NI references Lo parties sctually using
the Pamp. 3 ..Y‘ of the strongest possible lrntmwne.

Address HEALD, SISCO & CO., Baldwinsviile, N, V.

BRADLEY’S

CUSHIONED

HAMMER.

Send for Price List
A. Woorm MACHINE
COMPANY,

5

G. ROGERS & CO., Madison, Ind,, are
¢) o the original introducers of TANNATE OF
SODA for cleaning bollers. Thelr preparation of this
Balt was patented May 21st, 1871, It success has led 10
many fraudulent fmitations sgainst which the public (s
warncd, Their T. 5. ia the solid Salt itsell~no dilution,
OSLY 1 70 2 OUXCES DAILY EEQUIRED, Price 3¢, alb,
Send tor book, References: Remington & Sons, Hlon
N.Y.: Root Steam Eungine Co., N. Y.; Owens, Lano
Dyer & Co Hamilton,0.; Onelds Community, Oneld N.¥

Machinists’
TOOLS,

OF ALL KINDS,
ADDRESS :

N.Y.Steam Engine (s,

98 Chambers St.
New Yonx

ol Fatest Nooliing 4N
Nachine,

STEAM BOILER AND PIPE

COVERING

" Liberty 5s., Now York ;

€7 Sudbury 8L, Boston,
Woodworking Machin

ery, Iron Tools, &¢

\ i\ Machiné}y,
\ \l Crane Bros, Mfg, Co,,
nunL CHICAGO.

JOR SBALE—A BPLENDID FOUNDRY

1] BUILDING, with New and Improved Machinery
e butidiog ls well srranged for the purposes of & Foun

dary, Malleabls lron Works, asd Machine Shop
déresm FOUNDRY COMPANRY,
Tippecanoce City, Miam! Co,, O

Baves ten o0 Ivnmy
CO..foot K. mth 8¢ N,

r oent. CHALMERS SFENCE
Y’f; 130 N. 2nd St 8L, Louls, Mo.

C.HENEY HALL & CO,, % Cortlandt 8¢, X Y, City,

THE PULSOMETER.

The stmplest, most durable and efoctive
Breax 'Uxr now lo use. Wil pump gritty
Or muddy water without wear or injury 1o
Its parta. 1t cannot got out of order,

Branoch Depotn:

11 Pemberton Square, Boston, Mass,
1527 Market St Phlladelphis, 1'a

55 Wells Street, Chloago, 11
Routh Westera Exposition,

New Orleans
1 & %13 North Becond Bt

« BL. Louls, Mo

IDDER'S PASTILES—A Bure Relief for
Asthms, STOWELL & CO. Charlestown., Mass.

HOUSTON'S PATENT
TURBINE WATER WHEEL,

Simplest, Scrongest, Cheapest, Best,
In tl.h.o tr at llo.l{:.h“l.

Px rellable Teat and

oAl ase (L S 'K
mm.?:.at%

ou's fal ¥ on

gﬂuﬂo‘. d for Clren-
HOUSTON

MERRILL

-
“"'a.&.?ﬁ%...

PORTLAND CEMENT,

From the best London Manufactarers. Forsale D‘
JAMES BRAND, 55 Cu 8t N. Y.
A Practical Treatiseon Cement furntshed for & cents.

Todd & Rafferty Machine Co.

MANUFACTURERS OF
The celeorated Greene Variable Cat-Off ne; Lowe's
Patent Tubalsr and Fiue Boflers ; Plain Slide Valve Sta.
Uonary, Holsting, and Portable Engines. Boflers of all
Tow Ouky n.mp" e T it e Uasihager
ow, am, ng, Rope, x, and Hemp Machinery.
Agents forthe New lfn'en Manufacturing Co.'s Machin-
(sta' Tools; for Judson™ Governors and Stop-Valvesa:
Sturtevant Blowers; and Differential Pulley-Blocks
WAREROOMS, 10 | ¥ S, NEW YORK
WORKS. PATEBESON. NEW JERSEY .

The best Oils are the cheapest
in the long run.

ALL WHO HAVE TRIED

E. H. KELLOGG'S

ENGINE and SPINDLE
OILS

Acknowledge the Fact.

They are really good sabatitutes for pure sperm and
tallow olls, and ss free from gum or ofensive odor,
as handsome and endure as cold temperature as best
Winter sperm ofl, while costing considerably less.

E. H. KELLOGG'S EXTRA SPINDLE OIL..... "nw
E. H. KELLOGGS X0O.1 SPINDLE OIL..... LD
E. H, KELLOGG'S SPINDLE OIL..... 1w
K. H. KELLOGG'S EXTRERA ENGINE OIL..... .10
E. 0. KELLOGGS ENGINE OIL. 1.0
E. H. KELLOGG'S EXTRA CYLINDER OI1L L85
E. H, KELLOG3'S EXTRA SIGNAL OIL,.

E. H, KELLOGG'S SIGXNAL OIL..

E. . KELLOGG'S SFERM ENGINE OIL......

E. H. KELLOGG'S SPERM SYINDLE OIL...., g
K. H. KELLOGG'S TALLOW ENGINE OIL.... 1.0
£E. N, KELLOGG'S TALLOW SFINDLE OIL,.. 1.6

Manufsotured only by

E. H.  KELLOGG,
No. 17 Cedar St., New York.

We keep s general stoek of Lard, Whale, Fish, Par-
affin and Weat Virginia Black Ofle, and can furnish low
grades of machinery ofl, equally as good ss can be had
clsewhere sl the prices charged, E LK,

FPHE “ Sclentific American * is printed with

CHAN, B¥EUJONNSON & 0% ISK. f!ll._ s d
Lombard st Sdelphis, and 52 Gold 8t., New York.,
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$3 per Annum,

IMPROVED GOVERNOR,

The new ateam governor represented In the annexed ep.
gravinga 1s claimed to give a porfect regulation of speed un-
der all circumstances, and espocially in caso where, a yarlety
of maohinery being usod, frequent stoppings and etartings of
the engine are rendored neceseary, Its action is wuch as to
nllow of the use of iron contractiblo valves, thoreby admit-
ting to the cylinder, it is stated, the greatest possible boiler
pressure at ench stroke of tho piston, thus increasing the
power and, at the same time, sffecting a paviog of fuel, ete,
The valyes ara balanced and, with the seat, are of such metal
a8 will best suatain the cutting nction of the steam. We are
informed that they may readily be removed and replaced.
A melfacting safety stop action is also provided, which is
operated by the falling of the governor balls; and an im.
proved lubricating arrangement, allows of the admission of
# constant stream of oil to the piston and valve.

Fig, 1is n perspective view of the device, and Fig. 2, a
gectionnl view of the lowerand essential portions. Within
the steam ochamber, A, Fig. 2, is a cylinder pierced with two
gots of ports, B B. Within this is the double hollow valve,
¢, in'whieh is made o row of corresponding perforations, It
will bo noticed that, in the position shown in the engraving,
theapertures in the valve nearly correspond with the upper
row of, ports in the cylinder, while the lower set of openings
in the latter are left unobstrncied by the bottom of the valve
being above them. Noexplanation is necessary to show how
both sets of ports are closed by suitable placing of the valve,
(. The latter is, in fact, in two parts, divided by the row of
apertures, and both affixed to the rod, D. This rod is in two
portions, the lower of which enters a serew nut, and the nut,
in turn, entarg'a ball, B, secured to the upper part of the rod.
By this means the latter may be shortened or lengthened, and
the valve, C, raised or lowered, as desired. Upon theupper
portion of the rod are placed stops, F, Fig. 1. The balls and
levers are suitably connected to the revolving head and ac
tunted by bevel gearing at G. When the governor belt
breaks, the balls fall, strike against the stops, ¥, and thus,
by pushing down the rod, D, close the valve, C, and stop the
engine. The arrangement of the balle is also such that they
fall, fully bhalf the distance between their location while
working and when at rest, before act-
ing on the stops and shutting off steam,
thus giviog a wider opening to the
valye when a heavy lond is thrown on
the engine when operating at low boil-
er pressure.

A lever and weight, H, is connected
with the valve rod by means of the
ball, 1, for the purpose of balancing
the balls and holding the valye in po-
gition. A hook lever, I, is adjustably Y
connected with the frameof the gov- )
ernor #o a8 to form a stop for the lever,
H, and prevent its weighted end rising,
the object being to prevent the valve
cloging on its geat nnd shutting the
ports.

J is the lubrieating and K the con-
densing chamber, the latter being pro-
vided with a suitable valve through
which the oil passes to the rod, D, and
thence down to the engine cylinder, It
is claimed that the supply of oll is per-
fectly regulated,

Patented through the Scientific Ame-
rican Patent Agency, July 16, 1872,
and August 20, 1873, by Mr. A, Mat.
pon, For further particulnrs address
Mateon snd Brothers, Moline, 111,

Soventy=five Miles an Kour by
Rallroad-Success of the Pull-
man Palace Cars In England,

In Epgland the prsseoger cars nro
short, stumpy things, rarely exceeding
thirty feet In length, and o little over
six feet bigh ingide, Mr, Pullman has

Intely bullt and sent over to London,

for teinl, & train of his splendid draw-

ing room cars, and our English cousing,
among whom were the principal rail.
way magnates, have been riding back
und forth in them for some time past,
on (he Midland Railway, The appear-
unee of thess cars in Kogland has made

(uite n gensation, and they are spoken

of in the highest termy of pralge, The

Linglish Mechanic gives the following

doseription of one of the trials, when

the cars wore run for & distance of one
hundred nod twenty.nine miles at the

l"i(/.] b 4

rate of over sixty miles un hour, and for a portion of the way
at the rate of seventy-five miles an hour. Our cotempora-

ry says: “The fastest speed that has ever been kept up for

MATSON'S IMPROVED GOVERNOR,

long together, was run on Tuesday, March 17, 1874, with a
party of engineers, etc., and two of the new Pollman cars,
The train was timed very fast, so as to see if they shook
about; the train stopped twice, as it was thought better to
examine the carrisge axles; but the tender would carry
enough water for the whole distance. The trial was from
Derby to London. The two cars are as long as four ordioary
five-compartment carringes. The engine had the steam brake,
and the cars and tender had the new air brake, which is be.
ing fitted to all Midland trains. The air brake will stop &
heavy express of twenty five carrisges, running seventy
miles an hour, in 200 yards. The distance from Derby to
London is 120 miles. It is all on the block system, and all
trains were shunted for this special express. The train left
Derby at 2:30 v.x,, pasged Trent at 2:40, 94 miles; arrived
at Wigston at 3:7, 33} miles: left there at 3:12, stopped st
Bedford at 4:0, 79 miles; left at 4:3, arrived at London at
5 P. M., 129 miles; running time 142 minutes; but this does
not show the speed, as the thres stops and three starta took
six minutes. Speed was reduced to twenty-five miles an
hour over thirteen junctions, which each took s good minute,
leaving the time as 123 minutes for 129 miles, which ave-
rages over a mile a minute all the way. Inone case, on &
level piece of line, sixteen miles was run in 13} minutes,
about 75 miles an hour, and twenty miles was run in 19
minutes. The cars ran as steady as tables at 75 miles an
hour.

“ Dimensions of the engine that ran: Driving and trailing
wheels, 6 feet 81 inches; leading, 4 feet; barrel of boiler, 11
feet 9% inches long, 4 feet 4 inches diameter; tubes 13 inches
across ; inside cylinders, 17 by 24 inches ; leading wheelsout-
side bearings; driviog and trailing wheels inside bearings;
steam 140 1bs.; heating surface, 13,000 square feet; blast
pipe, 41 inches. Weight on driving wheels, 15 tuns;the side
rods work on the bosses of wheels inside the outside frames;
the tender carries 2,050 gallons of water, and three snd a
half tuns of coal. (Thirty-five Ibs. a mile are burnt with an
express of 26 carriages.) In thistrial trip she burnt 183 lbs.
a mile.”

Speaking of another trial of the Pullman cars, fron says:
‘‘ Four cara were run, two being drawing room and sleeping
cars, and two parlor cars. Each caris 51
feet 6 inches long, 8 feet 10 inches wide,
13 feet in extreme hight from the rails,
and 8 feet 6 inches from the floor to the
conter of the ceiling. It is supported
upon two four-wheeled bogies by a double
set of springs, half volutes and hslf el-
liptical, and by joints which preventany
lateral oscillation being conveyed to the
body of the car. The couplings are au-
tomatic, being a pair of immense hooks
which, when once linked, cannot be
loogened, but by operating levers worked
from the Miller platform, with which
each end of each car is furnished. This
platform regembles, in appearavce, the
platform of an ordipary tramway car.
The buffers are central, and brought by
the coupling cloge up to one another, so
ad to make of the train a complete whole,
In which there is no unpleasant jerk
when it beging to move. In fact the start
was quite imperceptible,

“The greatest novelty to an English
passenger ia the facility afforded for pas-
soge from one end to the other of the
train, To accomplish this a central space
in each car is left unfurnished with
Reats, just ng in the tramway cars, but
here the resemblance ceases. The Pull-
man parlor cars contain each seventeen
comfortable armchairs, in two rows, csa-
pable of being turned half round and
tilted. Two small compartments, for fa-
milies or private parties, are at one end,
and two more at the other, fitted asla-
vatorles, The drawing room and sleep-
Ing cors nre fitted with double benchos
In lieu of armchairs, in the recesses of
which, ut & minute's notice, can be ad-
Justed small tables, so as to convert the
intorior into something resembling o cof-
fee room, with the unugnal peonlinrity
of softly cushioned geats. The tables
removad, & pulling ont of the seats fills
up tho eight recesses with so many wmat-
treages, A Kind of capbosrd above each
containg bedding, and its door, moreover,
forms, when open, the basis for anather
bed or berth., Partitions and ourtaing
uro algo furnighed, so that the utmost

S R RS RN TR N T S ARt S Ry




252

Fcientific American,

e ———————————————— - —
privany s socured. Private rooms and lavatories form part
of the sleeping cars, while In each there I alto contalned
& small room with & stove for warming the car by means of

The minor detalls of the ears are t00 numerous to mention,
though thelr nestness and ingenuity deserve notics, The
‘windowe, with convenient blinds and plated bolts to regu.
1ate thelr opening, are & ploasant contrast to those we usual-
Iy see. The lamps—aix in each car—are oxtremely eleyant,
as is also the metal work—that which Is decorative belog
brovze, and that which Is plain nickel plated, The black
walnut woodwork, earved and gilded, and the nest Bruseols
carpet on the floor, cause the ‘crimwon velvet cushions and
chairs to stand ont perhaps a trifle too prominently, but with
excollont effect, while the bright plated metal fittings, ocon.
slonal looking glnss, and the aides (nimont all windowas) give
the Interlor of the cars not only a luxurious but o comfort.

Seientific mevican,
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THE EFFECTIVE POWER OF STEAM ENGINES.

It is rather the exception than the rule that manufacturing
establishments have abundance of motive power. In those
using steam power, & false economy in first cost is almost
universally practised in purchasing insufficient boilers. An
increased consumption of fuel is the result, which, for vari-
ons reasons, becomes greater from year to year, until the
losses from this cause aggregate a fearful rate of interest on
the amount intended to be saved. In many instances, from
one fourth to one half of the fuel would be economized by
the introdaction of boilers of proper proportions for the
power required. From how many smoke stacks throughout
the land can great volumes of smoke, as black as midnight,
be seen, st almost ull times, rolling upward, carrying with
them the most valuable portions of the fuel! Each one of
these advertises a grest waste, which is generally produced by
the boilers belog too small. The amount thus lost on an
average coal-burning Mississippi river steamer would be
sbandantly sufficlent to furnish gas lights for a city of ten
thousand Inhabitants, When steam boilers are of suitable
proportions and furnaces properly constructed, this waste
should not occur. A genuine fear of loss of fuel from too
much boller surface is quite common with proprietors, but
it is very rarely that such actually occurs. It is safe to pro-
vide twenty per cent more boiler than cylinder horee power,
while equal power in each will often serve the purposs ; and
yet it will, In most Instances, be found that the cylinder con.
elderably exceeds the boilers in measurement

Of equal Importance is the size and construction of the
steam engine cylinder, The naked rule that s certain pres-
sure upon the number of square inches surfa~e of the plston
head will give the definite horse power, if followed out, will
slways cause fallure. Omitting, for the present, the smount
of friction, let us point out the principal reasons why this is
#o: It is well establishod that the economical use of stesm
forbids that the cylinder sliould be entirely filled at each
half revolution with steam at the full boiler promsure. For
this reason the flow of stesin Into the ¢ylinder should be cat
off nt pome portion of the stroke, and be allowed to exert
iteelf expanaively. There are two systems of sccomplishing
this: In the ordinary engine, by means of the slide or other

valve, closing the stesm supply port at & fixed polnt ; the other,
as Lo the Corliss typethrough agovernor acting upon the steam
supply valve,cutting off steam when sufficient has been admit.
ted to accomplish the number of revolutions per minute reo.
quired, With the first numed engines, that reguiar apeed
may bo had, it Is necessary to use a governor. The prinel.
ple upon which this governor always ac's is that of securing
loas than boller pressure in the cylinder by throttling the
stonm pipe, and rendering it impossible for the fall pressure
to reach the plston head. If a pressure gage be connected
with the eylinder of an ongine using a governor, less pres-
sure will bo registered than that shown by the boiler steam
goge.  When the pressure of steam in the boiler and cylin-
der bocomen the same throughout the stroke, the governor
In no longer of sorvice, regularity of speed ceases, and the
revolutions bocome less than thowe required.

With the Corliss type of ongines, the full boiler pressure
onters the oylinder at the commencement of the stroke, and
the motion of the governor dotermines at each half revolution
whero steam In to be cut off, that proper speed may be main.
tained, When the full pressure is necossary for the whole
stroke, this engine fails the same as the other, a considerable
margin of power being always essontinl. Very little addi.
tiooal power in galned in any engine by allowing the steam
valve to be open at over half stroke, and much less is lost
in the erank and by dead centersthan is generally supposed.
From the nbove suggestion, the necessury failure of engines,
when expected to yield the full boller pressure power, in
actunl use {8 made quite apparent, 1If, besides allowing am-
ply for friction, & further allowance of twenty-five or thirty
per cont is made for the governor and for a reserve, sufficient
power in engines will generally be provided. The omission
to do this has caused many advertisements of *“ & good second
band engine for sle, having been replaced by a larger one.”
Some engine buildera practice deception by claiming to secure,
by patented improvements, great nccessions in results. These
pretonsions are usually unfounded, and should not be allowed
to reduce the sizes of cylinders.

Inattention to the temperature of feed water for boilers ia
entirely too common. When the escape stenm of the engine
can be brought into water heaters, no water should be sup-
plied to boilers at much less than boiling heat. A heater
that does not farnish it and a pump that fails to force it in
at that heat should be thrown out at once.

We shall next week comment on the effective power of
turbine water wheels,

COMPARTMENT SHIPS,

It will be remembered that last year a large and splendid
French steamer, plying between New York and Havre, the
Ville du Havre, was sunk in mid ocenn, In the night time, by
collision with a sailing vessel, A large number of lives were
lost. The side of the ship was torn open, and the water
poured in so rapidly that, in twelve minutes, the vessel went
down. It was alleged that the doors in the dividing com-
partments of the ship were open at the time of the collision,
and that inflox of water was so rapid and unexpected as to
prevent the closing of the doors, otherwise the ship would

:|have floated much longer, and might finally have been
=2 | saved.

We have now to record the loss of another French
stesmer, belonging to the same line, the Europe. Happily
no lives were lost. This vessel sailed from Brest fur New
York, March 28, encountering rough weather and leaking a
little from the start. It was alleged that she scraped her
bottom in paesing the bar.

On the fifth day out,a thousand miles from land the leak had
incressed so much that the commander decided to leave the
vessel, and all on board, four hundred in nnmber, were
transferred to a passing steamer, the Greece, and brought to
New York. When finally abandoned, the Eorope had 17
feet of water in her hold. Her cargo was valued at two mil.
lions of dollars.

The Europe was an iron ship: Length, 410 feet; breadth
of beam, 44 feet; derth of hold, 87-feet; tunnage, 4,585; her
engines were of 1,000 horse power, and she was divided
into seven compartments,

It is now commoa in the construction of iron ocean steamers
to subdivide the hull into compartments, each of which is
intended to be watertight, go that, if leakage occurs in one,
the others will not necessarily be affected.

It is obvious that, if the vessel were divided into a suffi-
cient number of strong independent compartments, the
chances of sinking by leakage or collision would be very
much reduced. In fact there are many examples on record
of vessels saved by means of compartments, Onthe other
hand, large numbers of compartment ships have gone down,
but of these it has too often appeared that the partition;
were weak or leaky, or ports between them were left opens
or the compartments were too large, Ina 400 feet ship, it
i# not customary to have more than seven compartments,
But experience geems to show that this is too small a pum-
ber. The engine and boiler space now required is much
smaller than formerly, and there seems to be no good rea.
son why an increased number of compartments should not
hereafter be provided.

As an example in this direction, we may referto the new
British war steamer Inflexible, which is w0 have 127 water-
tight compartments,

For mercantile service, it would be unnecessary to em-
ploy so mapy compartments as this, but it is plain that
the number might be considerably increased and the risks
of disaster correspondently diminished,

After the sbove was written, the sad tidings came of the
loas of another ship belonging to the same line,the Amérique

This vessel was almost sirallar, in size, power, and construc-

tion, to the Europe. The Amérique siled from

April 4, and encountered a hurricans, near ,
when the captain, seting under the impr
was aleak, signaled another vessel, transferred p
and crew, and abandoned the Amérique. The naxt
15) she was found floating in the trough of the
the captain of another stoamer, who, on bosrding,
foot of water in the middle compartments, all the ¢
being free. The Amérlque's pumps were started, and she
was then towed to Plymouth, England, vessel and eargo
mved in good condition. The value of compartments inwell
illustrated in this instance, It in now bellaved that the aban.
donment of the Europs was unwarranted, and, ss in the case
of the Amérique, was annct of bad seamanship,

A TREE THAT KEEPS A STANDING ARMY,

Among the varied monns of defense developed by plants In
their consoless atrugglo for existence, there is perhaps nons
more wonderful or effoctive than that of & species of aecacls
which abounds on the dry savannshs of Central Ameries, It
in ealled the bull’s horn thorn, from the strong curved thorng
like bulls’ horns,set in pairs all over the trunk and branches,
Theso no doubt help to protect the tree from the attacks of
browsing animals; but it has more dsngerous ensmies in the
lenf cutting ants and other Insects, Against these the tree
maintains & numerous standing army, for which 1% provides
snug houses stored with food, nectar to drink,and abundance
of luscious frait for dessert. ;

When first developed, the thorns are soft and filled with s
sweetish pulp, much relished by s species of small springing
ants, never found except on these trees. Makiog a hole near
the point of one of each pair of thorns, these ants eat out the
interior, then burrow through thethin partition at the base
into the other thorn, and treat it in the same manver. The
hollow shells thus formed make admirable dwellings, none
of which are left untenanted, as any one may discover by
disturbing the plant, when the little warriors swarm ont in
force and attack the aggressor with jaws and stiogs,

The leaves of the plant are two.winged, and at the base of
ench pair of leaflets, on the mid rib, is n gland which, when
the leaf is young, secretes a honey like liquid, of which the
ants are very fond. This ensures their constant presence on
the young leaves, and their most zealous service in driving
off other insects.

A still more wonderful provision of solid food is made for
a similar purpose. At the end of each of the small divisions
of the compound leaflet, there grows a small fruit-like body,
which, under the microscops, looks like a golden pear,
When the leaf first'unfolds,the little pears are not quite ripe,
and the ants are continually employed going from one to
another to see how they come on. As these fruit-like bodies
—which appear to have no other nse than as ant food—do
not all ripen st once, the anta are kept about the young lesves
for a considerable time. When an ant finds one sufficiently
advanced, it bites the point of attachment, then, bending
down the prize, breaks it off and bears it away in trinmph to
the nest.

These ants, a species of pseudomyrma are found, as already
noticed, only on these trees; and that the trees really keep
them as & body guard seems evident from the fact that,when
planted in localities where their little protectors do not exist,
they are epeedily defoliated by leaf cutters, which let them
severely alone on the savannahs, while their houey glands
and golden pears offer no attractions to theants of the forest.

Apparently both scacias and pseudomyrmas have been
mutually modified in the course of time, until they are now
quite dependent on each other for support and protection,

PROGRESS OF UNDERGROUND RAILWAYS IN LONDON

The length of underground railways now in operaJon in
London is about twenty miles, and they are being extended
in various directions. From a recent number of Iron we
learn that the extension of the Metropolitan Railway from
Moorgate street under Finsbury circus is proceeding with
rapidity. The Metropolitan Inner Circle Railway is to be
completed from Aldgate. One new branch is to extend from
the Metropolitan Railway,Queen Victoris street,under Friday
street, Cheapside, curving northeasterly under Philpot and
Rood lsnes, by Cuallum street, under Fenchurch street to
Aidgate, under that street, Whitechapel, Mile End, and Bow
Road, to the North London Rallway station at Bow. Another
branch is from the line just described under Duke streef,
Houndsditch, to Roper’s Building, to the Metropolitan ex-
tension, to Meeting house yard, under Petticoat lane, Mid-
dlesex street, with a curved junction to unite with the Me-
tropolitan proper. Two more junctions will be made with
the East London line at Stepney and the North London at
Bow. All of these lines will ba underground, the tracks
being from 25 to 40 feet below the surface. The total length
of the new lines is about five miles,

o
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A NEW COMET.

The discovery of & new bright comet is announced by the
Acndemy of Sciences,Vienna, in 21 hours 28 minutes right
ascension south, 6 degrees 56 minutes declension. An ob.
server at Yonkers, N. Y., states that it is nearly globular,
about two minutes in dismeter, with a decided condensation
toward the center, In brightness it is above the average,but
it does not in other respects present any notable difference
from objects of its class. Its position at 4 o'clock A. M., of
April 14, was approximately: Right ascension, 21 hours, 16
minutes, 81 seconds ; south declination, 5 degrees, 156 minutes.
Its motion is toward the north and east.

An observer in this city states, April 17, that it rises at 2
A. M., east one half south. Half an hour earlier on April 24,
It is a telescopic object.
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ANOTHER NEW MOTOR,

We have to acknowledgo the receipt of pamphlet con-
taining a degcription of the “ Keely Motor,” and n report
upon the morits thercof, by Charles Haswell, ¢, 1, This
report is addressed to Monars, Iarael Corse and P, W, Foote,
Jr,, of this city, gentlemen of prominence in commercial eir-
cles. The new motor hnn become the subject of lively dis-
cussion among certnin wonlthy people here, by whom its
success is considered certain, Evyery sharo of the stock bas
been taken, the offers of money haviog been greatly in ex-
cets of the supply of shares, The propristors ﬂx‘pm:t to reap a
large harvest by tho sale of rights when the Invention is more
fully developed-~an event which is soon expected to take place,

The following nccount of the Invention is glven in the
prmphlet .

KRELY-MOTOR,
OR HYDRO PNEUMATIC-PULSATING. VACUO ENGINIE,

“Profesgor Faradny, of England, asgerts that a grain of
water conteinn electricnl relations equivalent to a vory power-
ful flash of lightning.” Knowing that the equilibrium of
these relations is sometimes destroyed in the heavens, merely
by a change in conditions, resulting In enormous mechanical
work : and, a8 wo are sonstantly discovering means to change
natural conditions: the question arises (which seems a legiti-
mats one) why are not our locomotives and steamships pro-
pelled with graing of water, Instend of tuns? the only answer
that can be givenis: We have as yet no knowledge of suita-
ble means to destroy the equilibrium of these relations,”

“Mr. John W, Keely, of Philadelphin, has discovered a
method of destroying this equilibrium, or something analo-
gous to It, and made it the basis of an invention by which
these conditions are changed.

DESCRIPTION,

“During a period of about two months, soveral tests have
been made of the Keely-Motor power, at Philadelphis, in the
presence of many persons, several of whom were among our
ablest civil and mechanical engineers and experts; the main
facts connected therewith are thus given:

By o peculiar mechanical device hitherto unknown, n force
ig generated which can readily be applied to driving all kinds
of machinery for which stenm or other motive power is gene-
rated and applied, without cost other than the mechanical de-
vice or generating machine and the necessary wear of machin-
ery. The generator is simple and comparatively inexpen-
sive, occupying but a small space, and is light compared with
the requirements of steam power; and since this power is
produced without heat, electricity, galvanism, magnetism, or
vhemicals, it is destined at an early day to revolutionize com-
pletely the present motive powers of the world, by reason of
the economy of its cost and space.

*“The power, so far a8 at present evolved and tested, has
shown a pressure of fully 10,000 pounds per square inch, as
the following explanation will show: The principal part of
this power generator, now in use, is made of metal, globular
in shape, about fifteen inches in diameter, and hollow, hav-
ing walls about three fourths of an inch thick, s strong iron
tube, an inch in diameter, connecting the generator with a
cylinder used as a receiver of the power or force from the
generator. This cylinder is made of charcoal iron, forty
inches in length, four and one half inches internal diameter,
with screw-fitted and welded heads, two inches thick, tested
to & pressure of 10,000 pounds per square inch; its capacity
is abount three and one fourth gallons. This receiver was
charged from the generator of the power in five seconds,
and the power remained therein at least eight days without
any addition, and from it a great number of tests were made
without any apparent diminution of its energy or force.

““ At the end of the charged cylinder is attached a flexible
brass conductor of drawn tubing, one fourth inch in diame-
ter, with a bore of one thirty-second of an inch, passing from
cylinder to ceiling, and thence to the other side of the room,
for a distance of twenty feet to the test apparatus or force
register ; this apparatus consists of a thick bed plate of iron,
to which was bolted and packed a cylinder four inches in
diameter, haviog & plunger or piston, the area of which was
a little less than ons square inch in surface. Below this
piston is a chamber of about two cubic inches, with which
the tabing from the charged cylinder is connected. The
planger or piston, ecting perpendicularly, was the point at
which the power was applied to a compound lever, which,
according to Mr, Haswell’s measurement, was as one to fifty-
two. The end of the ghort arm was securely bolted and fas-
tened to the iron bed plate of the apparatus; upon the long
arm of the compound lever was suspended an iron weight of
200 pounds. On opening the stopcock of the charged cylin-
der connecting the tubes, the weight of 200 pounds was at
once raised to the limit of the upward movement of the
lever; thas, with the weight of the lever and its connections,
indicating a pressure power of about 10,400 pounds per
square inch, as stated before. The power generator and re-
ceiver was supposed to be, when constructed, fully adequate
in strength to generste and develop the full power of the in-
vention, but it has been found too weak ; the force has proved
10 be so enormous that Mr. Keely has not dared to apply
more than half of the power he can aftain. An apparatus is
now in process of construction which will be able to generate
and sustain a pressure greatly in excess of that already
shown, without rupture, though Mr. Keely does not expect
he will need one of more than 25,000 pourds to fully develop
his power., When the full power is measured and balanced,
it will then be comparatively easy to construct an apparatus
of the requisite capacity and strength for engines of any
desired power, When an spparatus of sufficient strength
to allow the generation of the complement or maximum of
force is constructed, and the vapor generated is applied to
the working of an engine, the exhsust vapor Is st once re.

golved Into its original elements, and is enally returned to
the generator for & *‘ re.expulsion,” thus making the action
automatie, and requiring no additional element for continu-
ous working of the power,

“The following named gentlemen have witnessed the ox-
hibition of the above teats, and may be referrod to for the
corroctness of this ptatement: Charles H. Hapwoll, civil and
marine engineer, New York oity, and formerly Engineer.in-
Chief, U. 8. N.; Willlam W, W, Wood, Chief of Burenu of
Steam Engineering, U. 8. N., Washington, D, C,; B, Par-
righ, gas engineer, Jorsey City, N, J.; Joseph Patten, engl-
neer, Blizabeth, N. J.; F. Glocker, machinist, Philadelphin,
Pa.; Willlam Boeckel, machinist, Philadelphia, Pa.”

In connection with the foregoing statement, n professional
report is given in the pamphlet, by Mr. Huaswell, one of
the referees mentioned above. He certifies, ng the results of
two actual working trinle of the invention, au follows:

“Mr, Keely developed a cold vapor of o density that enabled
it, when admitted to & cylinder having & piston 1.4 inches
in diameter, to raise a weight of 150 1bs. sugpended from a
compound lever, connected as 1 to 42, which, with the weight
of the lever and the friction due to the absence of a knife edge
or rofating joint, was fully equal to an energy of 7,800 lbs.
per square inch.”

““That the vapor under the piston had expansive energy.
That the temperature of the vapor reservoir and of the
vapor itself did not exceed that of the surrounding air, That
to operate & 45 horse power angine, a supply of the vapor of
798% cubic feet per minuate, at 7,680 Ibs. per square inch,
would be required. That the inventor alleges that, by the
introduction within the apparatus of & very small volume of
water, he can generate a vapor having an expansive energy
of from 1 to 20,000 1bg. per gquare inch in the brief period of
a few seconds; the only obstacle to the generstion of this
vapor in great volume being the capacity of materials to re
tain it without rupture. That it is proposed to reduce the
great pressure above mentioned by allowing the vapor to ex-
pand into an intermediate chamber, from which pipes will
lead the vapor, which may then be employed in lieu of steam
in ordinary steam engines, the use of steam boilers and the
consumption of fuel being no longer necessary.”

‘We consider it very kind in Chief Engineer Wood,Mr. Has-
well, Mr. Parrish, and their associate mechaniciang, to serve
as referees for this peculiar invention. In the absence of
such capable referees, the public in general, and perhaps
the investing capitalists in particular, might have looked
upon the scheme in the manner we do, namely, as an arrant
humbug from beginning to end.

Jugglery has a bewitching influence upon some minds.
The learned Dr. William Crookes, of London, certified that
the lever of his weighing machine was raised when the spir-
itual medium, Home, simply pointed his finger atit. [See
engraving, SCIENTIFIC AMERICAN, 1871.] Several of the
Doctor’s associates, eminent people, corroborated the story.
Mr. Haswell certifies that it was cold vapor, having a pres-
sure of 7,860 lbs, to the inch, developed by Keely, thatlift.
ed his (Haswell's) lever. Home's trick being simpler we con-
sider it the better of the two.

Among Mr. Keely's most recent predecessors in the ‘““new
motor” line was Paine, with his electric engine of 1871-2.
Faraday said, you know, that every drop of water contains
force elements equal to a streak of lightning. Paine de-
veloped this force by means of water, adding, however, a lit-
tle acid and zinc, Witha two quart cup, Paine claimed
to be able to generate power enough to drive vessels of the
largest class across the ocean at the highest velocity. Bat
he required a brand new engine in every case, whereas Keely
will use the existing steam engines.

We have before us the claims of still another aspirant
for *“new motor” fame. He is an unsophisticated genius
from Virginia. He, too, has read about the Faradaic drop of
water, and, like Keely, brings out the power by means of &
mechanical deviee—a pendulum. A child may swing & pen-
dulum of great weight. The pendulum works an air pump
which compresses air to twenty thousand pounds per square
inch if need be. Thereafter a small portion of the air or
vapor is used to maintain the swinging of the pendulum,
while the remainder of the gigantic power is to be used to
drive an engine on the Keely plan,

It is barely possible that the capitalists who have been dis-
appointed in obtaining shares in the “ Keely Motor " might
meet with better success in applying for the Pendulum stock,
But should this likewise prove to be ull taken, we are confl.
dent that Mr, Paine will be able to supply them, The reason
we think go is becaunse he is so kind.hearted, finding it less
difficult to make new shares than to refuse to sell those on
hand.

—t
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THE CREMATION QUESTION,

The question of the disposition of the dead by burning the
bodies, after the manner of the anclents, is & subject which
has for some years past been under discussion in the sclen-
tific circles of Europe. Varlous processes have been devised
as substitutes for inhumation, among others pelrifaction and
preserving in antiseptic solutions; but in the end, it appears
that the total disaggregation of the body by cremation has
been considered and announced by many of the ablest foreign
savants as the proper and Indeed only way of avoiding the
noxious effects resulting from the natural changes in the
thousands of human remains burled in the nelghborhood of
thickly populated localities. Taking its origin in Europe,
the movement during the last fow months has, under the in-
fluonce of Bir Henry Thompson and other eminent scientific
authorities, who have strongly advoeated its principles,taken
a new life and has rapidly spread over the continent, The

people of Bwitzerland, and Germany especially,have acceptod

it to no small extent, At Zurich recently, 2,000 persons
subseribed to an association having the burning of the dead
as its wolo object. At Basle, the orthodox clergymen pubiicly
punounced their approval of the movement,and in Germany
i new apparatus for earrying out the operation of incinera-
tion has been Invented nnd ndvertised. Moreimportant than
thin to us s the wide spread discussion which the subject
has evoked ut the present time aleo in this country. A society
hos alrendy been formed in New York city, including among
its members Mr, Henry Bergh, Drs. Sexton, Lorilliard, and
J. W, 8. Arnold, with many other well known citizens, for
the purposes of promoting cremation and securing its practi-
cal application, and columns of the daily journsals are given
up to correspondence and the views of the peopls upon the
andvantages and digndvantages of the system,

The reader unversed in the process, which it is proposed
to substitute for glow moldering in the grave, will naturally
think of the ancient pyre snd probably suppose that it is the
intention of the advocates of the plan to burn the bodies npon
huge piles of variously scented wood, after the Greek or
Romnn fashion, Little would be geined in an wsthetic or
oven & ssnitary point of view if such were the system, for
the gases and fumes evolved would be far from heslthy. The
body of the poet Shelley was thus destroyed, and his biogra-
pher tells us that, so far from being the beautifal and postic
rito intended, the process was o very dissgreeable and
nauseous operation. Science provides s better plan for re-
ducing * ashes to aghes” in the apparatus especially devised
by Professor Brunetti for the purpose, and by that inventor
recontly described in the French Revue Scientifigue. After
having made several experiments on the human subject, in
which the bodies were burned in the retorts of gas manufac-
tories, in clogsed receptacles, and with free access of alr, Pro-
fessor Brunett! finds that an oblong furnace of fireproof brick
is required, having 10 holes below,by means of which the in-
tensity of the fire can be regulated. The upper part of this
is hollowed to receive the coffin,over which a domed cover is
placed,by which the flames as in a reverbatory furnace, may
be directed upon the body. Within the coffin is & metal sup-
port or teble on which the body rests,fixed by thick iron wire.
The operation embraces three periods: the heating of the
body, the spontaneous combustion, and the calcination of the
bones. During the first period,and about half an hour after
the pile of wood in the furnace has been lighted, the com-
bustion of the body commences. If the wonod has been well
arranged, two hours guffice to produce complete carboniza-
tion, During the third period, the air holes being opened,
the carbonized mass is collected and placed upon a frash
plate and the heat is urged to the utmost, a fresh supply of
wood being inserted. By means of this arrangement, at the
expense of about 150 pounds of wood, complete incremation
may be effected in two hours. When the furnace has cooled,
the cinders and bones are collected and deposited in & funeral
urn.

So far as sanitary benefit to the people Is concerned, wa can-
not but think the arguments of the advocates of cremation are
cogent and forcible. It is well known that numbers bave
been rendered ill by water from spriogs and wells which
have become contaminated by the near proximity of grave.
yards, and it is also a fact that there is a miasm arising
from these receptacles which,as is universally recognized,ren-
ders their presence in crowded localities dangerous to health.
We do not see the ground of the assertion that by burial
the fertilizing properties of the bodies are lost to the earth,
for it seems to us that they are in as good a condition for ab-
sorption asif sprinkled in the form of ashes over the surface.
Neither can we incline to the belief, that by adopting crema-
tion, a point of economy will be gained, in svoiding the ex-
pensive paraphernalia of modern funerals, since the latter
are governed purely by the dictates of fashion, and that
fickle individual would speedily make the jewsled urn as
costly an affair as the sculptured stone.

Anything which seeks to subvert a settled popular custom
strengthened not ouly by long usage but by a prejudice
growing out of a religious feeling, presents, however, at best
a doubtful prospect of success. There Is not & person, wa
may safely say, who, when the horrors of possible living
burial,the slow decomposition,and the changes of the form of
a loved one to a loathsome thing, to poison the health of the
living, are laid before him, will not admit that the closed
furnace, the pure fire flame, and the final handful of dry
clean changeless ashes are much the better of the two means
of disposition ; but his admisaion in the end will be found to
apply to everybody in the world except himself and his
family, It is a question of the heart in the end, not of the
mind. Science, cold and passionless, may point out the bet-
ter way; but If its adoption is to tear wider the wounds
caused by separation from those we love, no amount of rea-
soning will induce us to follow it. A husband may give his
wife, a mother her child, into the embraces of the earth, and
endure the keenest sufferings as the dirt and stone rattle on
the coffin 1id ; but this act, revolting as it may be,is connected
In the imagination with the highest and holiest of thoughts—
the hereaftor. Weo may bury thoso nearest to us in our own
bit of ground; we may imagine that their forms remain
where we put them,and we msy tend the flowers which bloom
over thelr resting places as messengers from them to us. All
this we cando: but there are few, we think, who would bave
the heart to hand his dead child or wife to a public officlal to
be burned, or would care to see the ashes of his ancestors
scattered over the earth as manure,

-

POSTAL OARDS are 80 extremely popular in this country
that, although it is not long sines they were introduced, the

enormous number of one hundred willions have been printed
aud fssued,
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South African Diamonds

Hon. Theophilus Shepstone has pointed out that Africa,

south of the equator, consists of a great central, irregularly
slinpod basin, the outer edge of which varies in hight from
4,000 to 10,000 feet above the level of sea, and that through
this rim the Orange Riverto the southwest, and the Limpopo
River to the northoast, eat thelr way. It Is near the exit
ofthe former, enormous basin, that the dinmond fields
lio, while gold in large quantities is being obtained from the
noriheastern district.  The author of this paper conjecturcs
hat this basin is the dry bed of an enormous inland sea, and
that the diamonds which are found in it are formed by car.
bonic acid gas, ejected by the action of subterranean heat
through fissures in the earth's surface, into the bed of the
dried.-up sea, the water of which was sufliciently deep to im-
prison and liquefy the gas after it evolution. The discovery
of the process by which thin liquid gas became orystallized,
whether by electricor magnetic current, or by the potent in.
fluence of iron in someof its numerous forms, must be left
to future scientific investigations.

Dr. Robert Mann, Iate Superintendent of Education in the
Colony of Natal, states that, since the serious working of the
dismond fields In 1871, large numbers of diamonds had been
obtained, and it was estimated that in 1872 there were no lees
20,000 miners engaged in searching for them. So large had
‘been the yleld thata very material diminution had been
brought about in the value of the larger gems in the home mar-
ket, and the diggers are now leaving the diamond fields for
the more profitable northeastern gold fields.  The result of
the discovery of these ficlds has been to develop South African
commercial enterprize, and to civilize the wild tribes in that
part of the continent.

Mr. Sopen, & diamond merchant, states that the number
of diamonds of the purest water received from the Cape was
very small, not amounting, on the whole, to more than two
or three per cent, while of ten carat stones not one in 10,000
was perfect. In consequence of the large quantity of second
class stones received from the Cape, such gems were now six-
ty or seventy per cent cheaper than they were three years
8go. Stones which some time since would have realised $7,500
would now only fetch £1,000. The first class dismonds, how-
over, were rather dearer than formerly

o

IMPROVED PORTABLE OILER.

Our engraving illustrates & novel combination of an oiler
witha pair of tongs, in such a manner that, by compressing
the tongs, the oiler will be turned so ns to bring its spout
downward. The handles
of the tongs are of suf-
ficient length to enable
a person to reach jour-
nal boxes overhead with-
out the necessity of a
step ladder. In the cen-
ter of the flat sides of
the oil can are secured
journals, one of which
is simply pivoted in an
arm of the tongs, while
the other, A, is made
long and with & quarter
turn twist. This, play-
ing in a slotin the other
jaw of the tongs, gives
the oiler a quarter turn
when the former are
compressed. After the
jaws are brought togeth-
er 80 as to meet the
side of the can, further
pressure squeezes the
latter, forcing out the
oil, and this is con-
tinued until the handles
are freed, when the
spring, placed at B,
pushes the jaws apart,
and thereby causes the
oiler to return to its up-
right position. The wire
pin or point, C, is designed for picking out the holes in
boxes before oiling. This, when the tongs are compressed,
turns around out of the way. This ingenious device was
patented by Mr. Gabriel W, Crossley, of Cleveland, Ohio.

!l’echlnlr:l Stokers,

Contrivances for mechanical stoking appear to be smong
the most promising devices for economizing fuel. The at-
tempts 1o supply an sutomatic feed for furnaces are usually,
and perhaps wisely, imitations of the hand method, which
i in the main o good that, whenever volumes of smoke are
perceived issuing from a chimney, it may be inferred that
the stoker s somewhat in fault,

The pateat mechanical stoker of Mr. Dillwyn Smith, illus-
trated ber?Vlth, in. like the others, an attempt to work the
hand-stoking method by mechanical means. A hopper ma-
chine, known sa Standley’s, was in use forty years ago, and
was considered 10 act well; but was #o complicated in its
parts that, owing to the rough nature of the material with
which it had to deal, it was liable to cuntinually get out of
order. Mr, Smith claims to hays entirely overcome these
ditficalties in his machine. The first object which he seeks
to attain Is the saviog of coal. The first step towards this
is by regular distribution of the fuel, which is brought from
the hopper by & screw, and falls upon a pair of fans running
at a high speed, which project it over the fire and spread it

with remarkable evenness. Consequent upon this regular
feed, tho gases, which are usually lost and go up the chimney
as smoke, are consumed. Not the least advantsge of im.
proved mothods of stoking is the boon of freedom from the
dense smoke which now hangs over our manufacturing
towns, especially when this now worse than nseless sub-
stance is turped to profitable account. Another source of
economy in fuel I found In the rocking bars supplied with
the machine, which so far do away with the opening of the
fire doors that, in some boilers, the doors are only opened
when the works are stopped for meals.

From experiments with measured conl and water the re-
sults on land are stated to be, as contrasted with ordinary
Cornish bollers with specinlly good hand firing, s saving of

i g . =
from ten to twelve per cent by the use of this machine,
apart from the avoidance of the smoke nuisance, and the
saving to the boiler, and of labor to the fireman.

But beyond its value upon land, it is even of more impor-
tance in its application to steamers, especially those which
sail to tropical climates. A strong recommendstion of these
mechanical appliances is the fact that, by their use, the heat
in the stokehole on board the Lisboness, under the equator,
was reduced by thirty degrees, and that this stearier made
a faster run with six fires then she had ever done previonsly
with eight. Thesaving in the cost of fuel alone is, in this
case, alleged to have been 80 per cent. Anything which
rromises so favorably as this must be well worthy of the
serious consideration of all steamship owners, especially as
a decrease of stokers' labor to the extent of 70 per cent is
also recorded in favor of the machine,

In mechanical, as in hand stoking, there are three princi-
pal points—a regular supply of fuel, its equable distribution
over the bars, and a very carefully adjusted supply of air.
Each of these is 80 intimately dependent upon the other two
that all three must be effected together if the problem which
mechanical stokers attack is to be solved at all. Mr. Smith's
seews to be & praiseworthy attempt to deal with it, and the
recorded performances of his machine appear to be very ea-
tisfactory.—JIron.

o
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Labor Legislation in California.

The Legislature of California recently passed a bill provi.
ding that no conductor or driver of a street car should bs com-
pelled to labor more than twelve hoursa day without extra
pay. Governor Booth vetoed the bill, giving his reasons in
the following language:

“I am clearly of opinion that under the operation of the
inexorable law of supply and demand the wages of labor
cannot be fixed by legislative enactment; and that the prac-
tical effect of this bill would be to reduce wages in the two
instances specified, in the same proportion as the hours are
reduced, and compel an additional reduction by the friction
it creates. The laborer, too, often has to sell Monday's labor
to buy Tuesday’s bread, and every artificial obstruction in
the sale of Monday’s labor only tends to make the bread of
Tueeday harder and scantier. The bill in effect says to the
man seeking employment as driver or conductor: Whatever
may be your necessities or hopes, you shsll not labor for one
employer more than twelve hours per day. All occupations
are equally open to drivers and conductors with all other
men. Can the law make a better contract for them than
they can make for themselves? If a man prefers to work in
his vocation fiftesn hours for $2.50, rather than twelve hours
for $2, is the law which prevents him a substantial kindness
to him ? That the necessity which lies behind such a choice,or
which induces him to make either contract, is a hardship is
too true. If the law could remove that, it wonld indeed be
blesged. But, since it cannot, does not attempt it, cannot
even judge of ils extent in individual cases, is it wise to pre.
vent the individual from making his own choice in his indi-
vidusal case? No man will accept employment for more than
twelve hours per day, except to escape from some greater
hardship, [Is it right to close this avenue of escape—to cut
off his right to choose for himself between want in his fam-
ily and extreme toll for himself? The classes this bill seeks
to benefit would hardly admit that there was anything in
the nature of their employment to differentiate it from that
of all other free lnbor, and assimilste it to that of servitude,

which the law must of necessity regulate in the absence of

froo agency. The fact that any man in & Isnd of

compelled to work more than twelve hours & day 1o procars
bread for Lils family is s sad commentary upon our civilizs.
tion and socloty—the more sad when we know there are hu.
dreds of applicants for so poor a boon as the Ity 1o
doso.  The great evil in not that & fow men In one sm;
ment do this, but that there are so many who would be glad
to, If the necessity for Iaboring for W aw.
or of devoting the natural hours of rest and recreation to
revere toil, were peculiar 1o the classes named, the law migh
possibly modify the wrong: or, it is more reasonable
think, society itaelf would soon supply & complete remedy,
1t in because the same unadjusted conflict between the right
and wrong is active and clearly visible, in many other oceu.
pations, that legislation, looking only to one feature of a
vast mystem, is of questionable power. To remember the
car driver and forget the seamstress ; to pity and provide for
the conductor and forget the many who have equal elaims to
considerntion ; to guard one class aguinst oppression and neg.
lect alarger number, in whose tacit demands for relief pre.
clsely the same principle In involved, In to invest the statate
with a chsrscter which is partial, and Is to make the law ic.
vidious, Overwork and underpay are common factors in &
great problem ; they constitute an evil in all counteles, Thiy
great central evil there is no attempt to reach. In the sharp
competitionsof society, in the relations between capital and
Iabor, which are the outgrowth of our imperfect civilization,
perbaps any attempt to reach it by direct legislation would
be futile. Itis a part of the theory of our government that
its adult citizens are free agents; that they can select their
employmgnts and judge of their abilities and necossities to
better advantage for themselves than the State can do for
them. Deeply convinced that this is in contravention of
that theory, and that it, in practical effect, would be an fnjury
to the class it peeks to benefit, | am constrained to return it
without approval.”

IMPROVED COMBINATION SCISSORS,

Mr. Casper Van Hoosen, of New York city, is the Inventor
of the novel form of scissors represented in the accompany-
ing engraving, and has provided a device which, we imagine,
will be found & quite convenient addition to the work basket.

At the inner edges of the blades, and near the pivot of the
same, are formed curved
slote, which cause said
edges to terminste in
sharp corners. The slot
on the brmad blade is
shouldered at A, and the
projection thus formed,
when the scissors are suf-
ficiently closed, strikes
against the stop, B,
which is & simplo screw
readily turned in and out
of a nut, Cis a stop
which slides, and is held
by friction upon the edge
of one slot. as shown,
the latter being suitably
gradunated.

The object of this ar-
rangement is toenable a
number of button hole
slits to be cut with uni-
formity and accuracy af-
ter the scissors are once
adjusted. The operation
is ng follows : The blades
being widely opened, the
cloth is carried between
jhem, and its edge led
into the curved slot. The
distance from the sharp
inner lower corners of
the blades to the stop, C,
measures the space of
the ianer end of the but-
ton hole from the edge
of the cloth, and conse-
quently, by moving the stop, C, along its slot, this space can
be altered at will. The length of the button hole is governed
by the stop, B, which is screwed in more or less, so that the
shounlder, A, takes against it sooner or later. The properad-
justments once made, it is evident that the operator can cut
as many slits ns rapidly as he chooses, and all will be of the
same size; and by noting the position of the stop, C, with re-
ference to the divisions on the slot, and also that of the angle
formed by the blades when brought as near together as the
stop, B, will allow, with reference to the markings on the
broad blade, the same adjustment may accurately be remade
at any time. Upon the ends of the handles are formed two
jaws, so located that, when the handlesare brought together,
a pair of pliers or tweezers is formed.

CEMENT FOR AQUARIA,—An adhesive cement for aquaria
may be made, according to Klein, by mixing equal partas of
flowers of sulphur, pulverized sal ammonisc, and iron filings.
with good linseed oil varnish,and then adding enough of pure
white lead to form a firm, easily worked mass,

Dr. HAXBURY SMITH writes to say that our mention of a
gallon of water as containing 277274 cubic inches is an er-
ror. The English imperial gallon is 277274 inches, and Is
about one fifth more than the American gallon, which is €x-

actly 251 cuble inches capacity.
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AN INSTANTANEOUS LIFE PRESERVING RAFT.

The history of recent marine catastrophes, such as those
of the Atlantic, Northfleet, and Ville du Havre, prove that
vessols, after becoming severely injured, generally sink with-
in half an hour. The unavoidable confusion which follows
the occurrence of a sudden disaster renders such means of
snfoty as the boats, which require care and some time to
lasunch, of little value; but, on
the other band, devices which
may be instantaneously set afloat,
such as light rafts, would, if pro
perly disposed about a vesscl, be
of the greatest efficiency in sa-
ving life. Thereare certsin re-
quirements, however,which such
apparatus must meet in order to
be of sure utility in the time of
need, and which msy be summed
up as follows: They must be of
sufficient capacity to support,say,
from 400 to 600 persons, go loca-
ted as 10 necessitate no altera-
tions in the vessel or so as to in-
terfere with her management,
perfectly accessible, and, finally,
80 applied to the side of the ship
as, when afioat, to be readily
reached by the passerngers.

In the illustrations herewith
giyen is represented a new form
of “instantaneous raft,” which
appears to be of considerable
value, judging from its general
design, and which may be ar-
ranged in connection with steam.
era of the largest size. Our en-
gravings are drawn to the pro-
portions of the Ville de Paris
and Pereire, both transatlantic
steamers of heavy tunnage.

Fig. 1 shows the apparatus
hanging from its davits, ready
for use, and Fig. 2, the same
afloat, A reservoir of strong
sheet iron, containing 106 cubic
feet of air compressed to 15 at-
mospheres, is placed in the en-
gine room, and kept always
charged by means of the pump :
ordinarily used by divers in de. Fig,
scendiog to repeir the bottom or screw, Tubes pass through
an expaosion chamber, which is three fourths full of water,
and discharge the air into the same through perforsations in
their sides, the blast finally escaping through a heavy iron
pipe. The latter will be seen in the illustrations between
the davits, asit extends up through the deck. It is filled
with several cleats to allow of access to its outer extremity.
This pipe, together with the reservoir and the expansion
chamber, ave carefully tarred inside or lined with rubber, so
as to preclude any possible leak-
sge. The colmmn, D, is united
by means of a sirong screw
sleeve, N, to the insuffiation tube
of s huge air mattress, M (length
26 feet, width 23 feet, and thick-
pess 20 ioches), which is con-
tained rolled up in an envelope,
E(Fig. 1), and suspended like a
boat above the bulwarks. F F,
Fig. 2, are strips of wood se-
cured transversely across the
upper side of the mattress, above
which, again, is attached & cover
or deck, P, of heavy canvas. To
the latter is longitudinally ee-
cured three flexible tabes, G,
Fig. 2.

When the command is given
to lower the raft, the crew, of
sbout a dozen men, cast loose the
eards, H, thus allowing the mat.
tress Lo unroll sod bang (by the
serew slaeve, N,) alopgside the
ship. While in this position,
heavy Iron rods are pushed into
the tubes, G, thus holding the
spparatus extended. A turn or
two of the handles on the screw
conpection, N, admits the air
from pipe, D, which speedily in.
flutes the mattress, Anotherturn
closes the conpection and con-

fines the sir, and one more twist
disengnges the screws, when the
raft drops loto the water, Hore
it 1o Jield by wire ropes, J, which
are secured to rings which travel
on the vertical stationary guys,
8, thus retaining the 1aft close
wp W0 the ship's side. In the il
are wade two ports, V, which af.
fard aztess 10 the Jacob's ladder
Jeading down (o the mft. The
Jatiar is finally set adrift, after
belpg wansed, by nmoviag the
pege, B, which connect It with

the cords, T. The Revue Industriclle, to which journal we
are indebted for our engravings, states that the device has
been practically tested with considerable success.
present day, whon losses of ocean steamers are more than usu-
ally prevalent, such inventions are of especial and timely
importance.

Full investigation of the merits of such devices, and prac-

1.—~INSTANTANEOUS LIFE PRESERVING RAFT.

tical trials of the same, are among the most imperative du-

ties of the owners of steamships.

Wilde’s Electric Light,

The Comet, s British gunboat, has lately been fitted with
one of Wilde'a electric lights, which operates with great suc-
cess. A 1ecent trial showed that its power was immense,
and that no boat could approach the light within a mile with.-
out being discovered. In a boat at 2,000 yards distance from

Fig. 2.

the Comet, and with the beam of light brought to bear upon
the bat, the 7¥mes newspaper could be read with the great.
est ease,

Mr. Wilde's apparatus consists of two parte—an electro-
magnetic induction machine for producing the electricity,
and an arrmngement for regulsting the light produced by the
current, and projecting it upon distant objects.

The electro-magnetic induction
is founded upon & new and some-
what paradoxical principle dis
covered by Mr. Wilde—that
magnets and electric currents in-
definitely weak can produce
magnets and currents of indefi-
nite strength. The machine con-
gists of a circular or cylindrical
framing of cast iron, round the
interior of which are arranged
a number of clectro magnets at
equal angular distances from
each other, A cast iron disk is
mounted on & driviog shaft run-
ning in bearings fitted to each
side of the framing, and carries
a number of armatures revolv-
ing before ths electro-magnets.
A slight charge of magnetism
is imparted to the electro-mag-
nets before the machine is used
for the first time, by transmitting
a momentary current through
the wires surrounding the iron
cores, or by touching their ex-
tremities with the poles of a
permanent magnet. This ini-
tial charge is always retained by
the electro.magnets, ard is the
basis of the augmentations of
the electricity and magnetism
produced by the rotations of the
armatures, As the armatures
revolve, they become slightly
magnetized in their passages be-
tween the poles of the electro-
magnets, generating weak cur-
rents in the insulated wires sur-
rounding them. These currents
are transmitted, by means of &
commutator, through the wires
sarrounding the electro-mag-
nets, 50 as to increase their magnetism until, by a series of
actions and reactions of the armstures and electro-masguets
on each other, the magnetism is exalted to the highest de-
gree of intensity, and the most powerful currents of electri.
city are produced. A small fraction of the current thus pro-
duced is sufficient to sustain the power of the electro.mag
nets, while the major portion of the current produces the
light The muchine on board the Comet is 28 inches high
84 inches In length, and 21 inches in diameter. Its weight
is 11 cwt. About four borse
power is required to drive it at
a velocity of 600 revolutions per
winuate, and this driving power
is obtained on board the Comet
from the fly wheel of the small
engine that raises and lowers the
eighteen tun gun and its plat-
form. At this velocity the car-
rent will fuse an iron wire § feot
long and 0 05 inch in diameter,
and will burn carbons half an
inch square. In this machine
the alternating carrent Is used for
producing the light, past expe-
rience in lighthouse (llumination
baving proved it to be greatly
superior to the direct or contina.-
ous current, since it has the im-
portant advantage of consuming
the carbons equally, and thusal-
ways retains the luminous point
in the foous of the optical appa-
mtus used In conneotion with
the machine, The alternatiog
ourrent also dispenses with com-
mutators, and the destructive
spark on the rubblng surfaces Is
also avoided when the light may
be sccidentally extinguished, or
whan the ciroult becomes broken
from any other cause.
wire conductors are laid from the
machine along the Comet’s deck,
from the position of the machine
over the englne room to the fore
part of the vessel, for the tisns-
mission of the electric currentto
the spparatus where the light ia
rogulated and projected from.
All the srmogements on board
the Comet, in this respect, Bave
been made to render the lght
available for oaval parposes,
whether as & torpedo bost detec.
tor or otherwise, and with this
view & simple mechanica! regus

Pr e




276

lntor srrangement, worked by the hand, has been substituted
for the delicate mochanism by which the earbon poles have
hitherto been automatioally adjusted. The carbons, as they
consume, are made to approsch each other by means of &
right and u left handed screw, the scrows being made to act
independently of each other, so as to allow of the adjust-
ment of the carbons to the focus of the optical apparavus
used for projecting the light. The regulator, with its carbon
points, is placed in the focus of a catadioptric lens, which
parallelizes the divergent rays of the light into a gingle beam
of great intonsity, The lons, with the regulator, is pivoted
horizontally and vartically on the top of a short iron column
fixed on the forecastle balwarks of the Comet. The box
holding the lens and regulator with the carbons is thusavell
elevated sbove the bows of the vessel, and the boam of light,
by the action of & quick serow adjustment, muy be directod
to every part of the horizon, and cover any object within the
vertical angle of its range. As tho earbons only require re-
gulating once in two or thres minutes, this is effected by the
man in charge without any interruption in the movements
for directing the beam of light.

Mr. Wilde, in his official communications with the Admi-
ralty, has estimated the cost of producing the light from his
wackine on board the Comet, exclusive of the driving power
obtained from the vessel's engine room, at only 4d. per hour.

JAMES BOGARDUS,

Mr. James Bogardus, an inventor celebrated Loth for the
multiplicity and variety as well as the value of his produc-
tions, recently died in this city in the 75th year of his age.
The record of his life is one of continuous Inbors repeatedly
crowned with substantinl success,of a versatile genius which
devoted itself to the origination of devices in widely differ-
ing arts and industries, and finally of unremitting toil in the
search for the new and useful, pursued even to the day of his
death.

Born in the first year of this century,at Catskill, N, Y., Mr,
Bogardus quite early in life developed a strong taste for in-
vention, and while still & young man obtained the higheat
premium for an eight day, three wheel chronometer elock ;
subsequently he devised a complicated time piece without

dial whoels. In 1828, however, he produced his first gener: |oreation common to Americans.

Scientific  merican,

thus exercise authority, there ia a difference of opinion; but
the views expressed in the paper before us (pointing out that
the neglect of a city government to provide proper sewerage
and the course of & common drunkard, both tending to dis-
turb the public peace and the comfort of individunls,are alike
crimes and should be considered as such in law),seem fraught
with a deal of sound sense, The existence of vile deposits
which overwhelm the inhabitants with a tainted atmosphere
or the spread of a habit which strikes at the root of the phy-
sleal, moral, and intellectunl health of the people, are both
producers of disease to the community which should be na
godulously guarded against ss the visitation of a fever to
the individual, and the means used to defend the ypeople
from their ravages are striling examples of pure preventive
imedicine.

In considering the best chanoss of a person having a
tendency to consumption arriving at s good old age after a
life of health, Dr. Bowditch discusses n fow general topics
snd lays down a number of plain rules for sanitary guidance,
swhicl are mainly generally applicable to every one, Under
‘the subdivision of resldence, the first point urged is that the
cellar should be always dry. No possibility should exist
of drinking water becoming contaminated by refuse; and
hence for the Intter,clogely cemented stone, brick or vitrified
tile draing should be used, while the supply for drinking
ghould be brought to the house from some distant spring or
pond. The dwelling is best located on an elevated knoll,
open to the gouth and west winds, but somewhat shielded
from the north aud esst. There ghould be means of allow-
ing sunlight to enter every room. As regards temperature,
about 70° as & medium is the best, and thisheat should be
derived from open fire places connected with well constructed
chimneys in every room,

With reference to clothing, the writer condemns sudden
changes made in the spring of the year, and points out the
‘well known objections to thin soled shoes, tight lacing, and
low dresses. Bathing is recommended in moderation as o
check to consumptive tendencies. Burf bathing, however,

‘should be eautiously indulged in by all predisposed to pul-
‘monary difficulties,

Dr. Bowditch condemns very strongly the neglect of re-
Children naturally weak.

ally useful invention, the “ring fiyer,” still largely em. )ghould be compelled to:play in the open air, and business
ployed in cotton-spinning machinef}; this was followed by lmen shonld make it a rule to leave work for a certain period

an excellent form of sugar grinding mlll, also now in use.

each day and devote thie same to exercise or other relaxation.

The steel die of the first gold medal of the American In#ti- (Tn matters of edacation among people showing the slightest

tute was cut by an engraving machine invented by Mr. Bo-
gardus in 1831, about the time of his production of the
transfer machine, now everywhere employed for printing
bank notes from separate dies. ln the following year he in-
vented the first dry gas meter, and then modified his plans
80 a8 to produce an apparatus,for the same purpose, of totally
different construction. In 1833 he patented a pencil case of
ingeniously novel design. Being in England in 1836,ke an-
swered a chsallenge in the public prints by inventing
sn engraving machine which made not oniy an accur.
ate fecsimile of the head of Ariadne on a medal, but also
engraved from the medsl comic facial expressions. This
device was followed by an engine-turning machine, and in
1839 by his winning = prize of $2,000, over 3,000 competitors,
for the best machine for making postage stamps. Mr.
Bogardues' plan for the erection of iron edifices, as shown
in his own faclory at the corner of Center and Duoane streets
in this city, has been lsrgely sadopted throughout the
country.

The inventions of this remarkable man realized for
him s large fortune, but the accession to wealth seemed
to offer no inducement for him to remit his exertions. He
was devising an apparatus for deep sea soanding at the time
of his death.

PREVENTION IN PLACE OF CURE.

President Barnard, in bhis late address before the Health
Associstion on the occasion of its mesting in this city, inti-
mated that the advance of modern science was such that the
physician would eventuslly find his oecupation gone. The
paople would, it was considerad, as they advanced further in
knowledge of natural laws, become more and more able to
dispense with the doctor, and in brief would léarn so to
apply the “ounce of prevention” as to obviste the necessity
of the “ pound of cure.” We do not agree in the view that
the physician will ever bscome = useless member of soclety,
for the simple resson that, instead of decreasing the share of
his duties, the culture of preventive medicine—of the knowl-
edge of how to prevent disesses as well as to curs them after
they are engendered—must tend to amplify and enlarge the
same. His will be the task, not merely to recognize the
forms of ills and endeavor to combat their effects,but to look
into the future and, through the sid of circumstances of the
present, predict possible evils and point out means of defense,
Add to this the consiantly increasing knowledge of drugs
and their properties, of the wonderful relations of mind and
body, of the nature and habits of disease, which Science is
rapidly developing, and the physicisn of the future has
before him not & narrower but a far wider fiéld for the exer-
cise of his skill

* Preventive medicine,” says Dr. Henry Bowditeh, in an
an admirable and exhaugtive paper on the subject, which we
find In the fifth annual report of the State of Massachn.
setts, *“ in the natarsl quigrowth of modern thought and re
sources, stimulsted by centuries of suffering snd by the
gacrifice of multitud:s of human beings,” The various les-
gons given us by Nature as to the possibility of cheeking or
preveoting disense have culminated in the faet that the Stite
uses its moral power sod matoerial resources toward preserv-
ing the health of itg citlzens, As to how far the State may

tendency toward consumption, it shounld be a steadfast law
that the mind should be wholly subservient to the body’s
welfare,

The varions kinds of physical exercise are considered by
Dr. Bowditch in some detail. Walking, he believes,is the best
form, and most generally applicable. It exercises the body
better than any other method. The most favorable time is
about midday in winter and in the morning and toward
evening in summer. Late in the evening is less useful be

cause of the linbility to daempness and coldness in the absence
of the sun's rays. Fast running,in the opinion of the writer,
is pernicious to consumptives; it produces violent motions
of the heart and too rapid breathing, and consequently great
tendency of blood to the lungs. As regards dancing, it is
said that, at appropriate hours and for a proper length of
time, nothing can be better. It promotes grace and ease of
motion and positive health, if used thus properly, Horse-
back exercise for consumptives is excellent, and in fact a
remedy for the disease at its inception. An easy pacing or
galloping horse is better than a hard, square,solid trotter, as
the latter is apt to cause pains in the chest and undue
fatigue. Driving for health should be in an open earriage;
the back should never be rolled up while the sides are erect,
becanse the draft thereby produced will be lisble to cause a
cold and consequent injury to the lungs,

Gymuastics,while Increasing the power of the muscles,are
of little advantage in warding off phthisis. Many stalwart
gymuests have been victims to consumption. The swinging
of heavy clubs about the head cannot be recommended. Less
‘exercise than that with the arms causes ho'morrhage in those
consumptively inclined. Boxing puts almot too much
strain on the heart and lungs, and it is questionible whether
severe blows on the chest are ever of use. Bowling should
be avoided by confumptives, Rowiug tends to éxpand the
chest, and, if 0o raclog be undertakén, may prove of great
value, Swimming should be uséd with grest caution, as too
long & stop in the water is apt by itself to bring en con-
sumption.

Dr. Bowditch,in conclusion,says that if these réommenda-
tions,with others that might be added by any family physician,
could be thoroughly carried out by the patient during child-
hood, and by the man or woman when arrived at adult life,
many that will now die of consumption would escapo that
calamity.

- —_—e e ————— -}

Gorrespondence.

The Annlyzing Power of the Spectroscope.
To the Editor of the Sciontific American:

The science of specirum apalysis is not yet a hundred
years old, but the results obtalned in this short time are sur-
prising. The grandest principle evolved is, the uniformity
of the elements composing the universe, The earths, metals,
and gases, of which the planot on which we live is made up,
have been found to be pregent fn the sun and the fixoed stars,
and gome of them alko In nebul® and comets, By anwlysis
of sunlight, peveral now metals huve béen dlscoverad, whose
presence in our world was not therotofore known, Bome
connection s also been found to exist between the spots
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and glowing gas streamuof the sunnnd eleotrienl phenomens |
although the subject hag not been suffiolently studied forthe
lnwa governing this relation to be definitely established,
When we think that, for many thousands of years, Nature
lins set the rainbow in the heavens, as u constantly

Lint of the great lawa of the light shut up in the tiny globules
of water, it secms strangs thut man did not sooner grasp at
some of this half concealed knowledge, But it is not of the
results of spectrum annlyeis of which I wih to speak, but of
the minute analyzing powers of the instrument itaslf,

The most interesting of thess 4 the power of indicating
the gize, shape, and motion of the gas flames of the son,
Trom time to time, streams of glowlng gns shoot out from
the surface of the sun, to the hight sometimes of one hun.
dred thousand miles, and with a rapidity of one hun-
dred miles or more in a second of time, They may bave also
u Interal motion,nnd develope into the most fantastic shapes,
It in possible to mensure with nocurncy thess swift twistings
tund turniog,to draw their contours,and to note not only the
rate of velocity but also the anglos which they make with
the surface of the sun,

Aunother interesting power of this instrument is that of
denoting the presence of extremely minute quantities of
substances. The most common of all known substances ix
sodium, the base of common salt, Indeed o universally
distributed is it that great difficulty is experienced in obtain-
fug a spectrum without the characteristic lines of this metal,
Iv will not be wondered at when we learn that the spectro.
scope will demonstrate the presence of so small n quantity as
one fourteen millionth of & milligramme,or yry44hygags of
& gramme,

There are three other metals of which the spectroscope has
the susceptibility of demonstrating even smaller quantities,
namely, lithium, thallium, and stronthium, the vyisible
quantities beingone forty,eighty,and one hundred millionths
of a milligramme respectively.

It must not be supposed that the instrument is eémployed
only in sstronomical and chemical science, In many me-
chanical arts, it has become useful, as for instance in the
Preparation of dyes. It comes to the assistance of the public
analyzer in testing the purity of wine, beer, cheese, butter,
‘ete. Itlkas opened &nimportant field of research to the phy-
gician, diagnosing for him the condition of the tissues and
fluids of the humen body. It is moreover an aid in the ad-
‘ministration of justice, in detecting the presence of blood or
‘of poison.

In conclusion, let me give, a8 an illusiration of its sccur-
ate and minute power, the examination of human blood.
Blood may be burned, treated with acid, dried or washed or
kept for an indefinite period of time, and yet this instrument
will detect the presence of the constituents of the blood in
the substance that remains.

Moreover the fresh blood globules are so minuts that, if
three thousand of them be placed ina row, they will measure
barely an inch in length: yet one half of one of thess globules
or one six-thousandth of an inch of blood, may be detected
by the spectroscope. S, H.C.,M. D.

Polishing a Parabolie Mirror.
To the Editor of the Scientific American:

Having read with much interest, in your recent issues, an
account of a proposed plan for constructiog & mammoth te-
lescope, and heving heard it stated that it would be a diffi-
cult matter to turn and polish & parabolic mirror of a large
gize, I inclose a drawing of a device which suggests itself to
me as adapted to the requirements of the case; aod I think
it should be brought to the notice of any partiea contempla-
ting the erection of such a telescope:

A is the mirror, B a bar, extending across the top of the
mirror and having lugs, 5 b; C is a guide, having the exact
ourve to which it is designed to turn the mirror, and on which
& lug, on the journal, D, slides; E is the tool (which is de-

tachable), from which the shaft extends upwards through
the journal, D, above which there is a collar. Fis a pulley,
from which the shaft receives its motion, the belt runping at
right sngles to the plane of action of the shaft; F' is a jour-
pal, turning in a socket in the bar,

It is clear that, by imparting to the shaft a high velocity,
and then rocking it slowly from side to side, at the same time
slowly revolving the mirror, the whole of the surface
will be traversed by the tool, and will have the exact curve
of the guide, C. Probably the best mode of imparting the
oscillating motion to the shaft would be by extending it above
the pulléy, attaching & pivoted rod at the top, and operating
it by hand. Wi, B, Coorer.

Philadelphin, Pa,

Wi gee,in the London Building Nows,that itis propoeed to
construct a railway from Naples to the crater of Mount
Vesuviup, The journey will be made in an hour and a quarter,
and the 1ine 18 to cost six or elght hundred thousand dollars.
One of the promotors is said “to be ennbled, by his study of
the subject, to guaranteo the safoty of the passengers in the
event of an eruption,”
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STRAIN DIAGRAMS-WHAT THEY ARE AND WHAT
THEY TELL US,

BY PHOFEASOR B, M, THUKNION,

A strain disgram s & graphieal representation of the va-
rintion, of the resistance of & specimen of nny material, with
tho chinngo of form which ocours when It is strained by ex-
tornal forces. It ls usunlly n curve, sometimes of regular
form, but generally of an irregular shape, Were the mate-
rinl always perfectly homogeneous, aud absolutely uniform
throughout, in composition, texture, and in the distribution
of the molecular forces, this diagram would be a smooth,
graceful, regular curve; but every variation from homoge.
nousness and uniformity, in any of Ity properties, must af-
fect the curve, and, as n strain dingram, it becomes a record
from which an necomplished obsarver should be able to de-
duce the true physical character, and sometimes even the
chemical nature, of the materisl reprogented,

Strain dingrames of the material of construction are best
obtained, where acouracy and completeness of information
are desirable, by means of an autographic recording appara-
tus, attached to a machine for testing by torsion, in the man-
ner adopted by the writer and already several times referred
to in the columnsg of the SOIENTIFIC AMERICAN; but, in the
works of Rodman, Captain King, and others, may be found
strain dingrams produced by plotting carefully the results of
experiments mude in the ordinary manner. The finest curves
yet published are to be found in the account of the experi-
ments of the Swedish Royal Commission, written by K.
Styfle, of the School of Technology at Stockholm.

Referring to the illustrated article published in the Screx-
TIFIC AMERICAN of January 17, the reader will readily see
how to construct such diagrams for himself, To secure sa-
tisfactory results, however, great care must be taken, in ob-
pervation and record of the firat effects of the applied force,
gince the most valuable indications are often obtained from
that part which represents the first six or eight degrees of
twist.

Fig. 1 represents this portion of the strain diagrams pro-
duced at the Stevens Institute of Technology, by specimens
of iron and other metals, of stanlard size, five eighths inch
diameter and one inch long, in the reduced part, by the au-

graphic machine. It will be seen that they are so formed
that each poiot of the curveis so situated thatits hightabove
the base line (that is its ordinate, as it is called), measures
the force which strains the piece to a degree which is pro-
portional to the distance of the point from the right hand
border of the diagram, that is to say, the latter distance is
the abacissa of the given point.

Space will not permit an extended explanation of the me-

" thods of determination of the meaning of each peculiarity

of the curve, or of the operations of verification, as they are
described in sufficient detail in the account of the research
published elsewhere,* It is only necessary to state here that an
early scquired familiarity with steam engine indicator cards
and long practice in theirinterpretation, probably first promp-
ted the critical examination of these disgrams; and, as with
the indicator diangrams, careful observation and comparizon
led to interesting and useful deductions as to their meaning.

The carves, A A’ and E, are the regular lines, parabolic in
form, which are given by metals of homogeneous character.
A apd A’ are curved from thestart, and are thus known to be

the strain disgrams of inelastic as well as homogeneous me- | {n

tals. The line, E, which s st first straight and inclined, is,
by that fact, known to be produced by an elsstic material,
while the regularity and smoothness of the succeeding por-
tlon of the curve indicates homogeneousness of structure,

These are respectively those of forged and cast
eopper, and of the beautiful specimen of iron deseribed and
pictured as No. 22 in the article of January 17, B,in Fig,
1, js similar in its genoral character to A and A’. It is the
beginning of the strain diagram of & soft bronze.

Disgrams C and D are so different from the preceding that
the most careless observer notices thelr peculiarities, and can

the distinction, not only between these curves and

A, B, and E, but also between themselves. C riges in & curve
conyex toward the base, turns a sliarp corner at ¢, runs near-
Iy horizontally some distance, and finally pursues s course
which would be seen to be parabolic, could the remainder be
shown. D rises more nearly vertically, but curves slightly
to the left, turns & well marked corner nlso, and then also
runs a little way, almost horizontally, before resuming the
upward movement,

There Is & strong resemblance, and yet an evident differ-
ence bere. The diagrams are those of two well known brands
of iron, good specimens both,

. . Am. Bou. C, K., March, 1§04, ¢ seq, Journal Franklin Ins.,
Aprl, 15id, 4 459 LR,

The striking peeulinrity of ¢, ity reversed curyature, s
supposed to be produced by the existence, in connlderable
‘amount, of the Internal strain of which the effects wero do-
'peribed in the SCieNTII0 Asenioax of April 11, and which
"18 there desorlbed as o luck of homogeneonsnosy ns to sirain,
| Were there not un apprecinble amount of Intornal strain, thin
| portion of the line would present the appearance seon in D
and in E, and wounld be parallel to the elasticity line, £L The
! dogres of this reversed curvature, and the devistion from
parallelism with ¢/, shows how much the metal s affected
by this strain, It is noticenbls that ¢! is evidently wenk.
er than D, which fact is, not improbably, & congequence,
und perhaps o mensure, of the il effect of the observed
fault,

After the piece has been strained to /, and the force.pro-
ducing distortion is first removed and then renewed, pro-
ducing the double line, I, just referred to as the elasticity
line, much of thig internal strain has been relioved by the
mere stretching of fibers, and 221y thus nearly made s straight
line, Itis now algo seen that the latter line indicates more
correctly the real elasticity of the materisl than does the
initial part of the line up to o, whero these internal forces
interfere with elastic propertios, We therefore always de.
termine the elagticity of the materiul by formiog lnes like
{l. Oneof the important discoverles which has followed
these investigations Is that the elasticity of the metal re-
mains the same, quite up to the point at which rupture com-
mences,

The point, ¢, at which the line turns and becomes pretty
nearly horizontal, indicates where the change of form be-
comes considerable with comparatively small accessions of
force, and where the set becomes approximately propertional
to the amount of distortion, and it is called the limit of elne-
ticity. In A, A’, und B, it is not well marked; in E, it is more
readily determined, and, in C, D, F, and @, it is well marked
and is easily determined.

This is generally the point which it is considered most im-
portant to determine. Muny experienced engineers think it
more important to know the resistance at the limit of elas-
ticity than even the ultimate strength of the material. It is
extremely difficult to determine it accurately by the ususl
methodsof test. Here, it is so well shown that, except with
a few hard and, at the same time, very homogeneous ma-
tecials, the most casual inspection of the strain diagram re.
veals it.

No materials should ever be subjected, in permaunent
structures, to stresses nearly appronching this elastic limit.
A factor of safety, with reference to this point, of one
half, that is straining the material to one half its elastic limit
of resistance, is considered good practice.

Passing the elastic limit, the considerable deviation from
the parabolic curve, and the consequent approach to the hori-
zontal, which is observed o plainly in the strain diagrams C
and D, and is less evident in F, and still less in G, shows 2
lack of another kind of homogeneousness, a defect of homo
geneousness in structure. This is produced in irons, like C
und D, by the presence of cinder, which cannot be perfectly
expelled by the puddler, or by the subsequent processes of
squeezing or hammering and rolling, and which produces
the well known appearance of fiber. InE, this cinder has
been so perfectly expelled, and the metal, by thorough and
careful working, has been so purified, that no cinder is indi-
cated, and the fracture, as already illustrated in an earlier
article, shows excellent quality of metal and no fiber,

In the low steels, of which F and G are parts of the
strain disgrams, this same want of homogeneousness occurs,
but usually in a far less degree, in consequence of the ex-
istence of porosityin the ingot. In the rolling mill these
pores are drawn out into very minute lin's or channels of
microscopic dimensions, producing the same effect upon the
mechanical properties of the metal as is produced by the
fiber in iron.

Comparing the several curves, we see that the line, C, is
from a slightly better worked iron than D, although work-
ing cold is probably the cause of the internal strain in C;
that E is almost perfect in both kinds of homogeneousness;
that the Bessemer steel, F, 18 from a more porous ingot
than the higher Siemens-Martin steel, G,

Wae see that the copper and bronze, of which A, A’, and B

are strain disgrams, are apparently perfectly homogeneous
structure as well as free from internal strain.
Comparing the angle made with the vertical by the part of
each curve lying beneath the elastic limit ¢, we find that, in
order of stiffness, they stand: D, F, E, C, and lastly G, B, A',
A. In elastic resistance, the orderis: CF. E, D, C, B, A’ A,
Could we follow the whole extent of each diagram,we should
find this last to be also the order of ultimate resistance to
rupture, Asa general rule, the ultimate strength is pretty
nearly proportional to the resistance at the elastio limit,

Thus, by constructing on paper the curves which will re.
present scourately the results of experiments made in the
ways alrendy described, we obtain strain disgrams from
which we deduco useful information respecting nearly every
valuable property of the materinl, The length of this article
forbids entering upon an explanation of the wethod of deler-
mining the ductility of the material and ita power of resisting
shock, or describing the way in which the action of time, the
effects of tempering, and other interesting subjects have been
investigated,

It will be seen, by Inspecting the figure, that the horizontal
scale s one of degroe, or of elongation; the vortical scale at
the right is one of moments of toralon; and that on the left
is an approximate scale of tension in pounds of stress per
square inch of section on those lines of particles which nre
most strained,

STEVENS INsTITUTE OF TROUNOLOGY,

BOIENTIFIC AND PRACTICAL INFORMATION.

CURIOUS PROFERTY OF TARTARIC ACID,

M. Pasteur, in the course of his lnvestigations, has noted
n ourlous splitting of racemic ncid into two tartaric acids,iden-
tlenl o to thelr composition, but one of which rotates the
plane of polarization to the right,snd the other to the left, M,
Bertholdy hina recently made some Interesting researches into
this subject,with regard to the quantity of hesl evolved. He
find sthat the right acid digsolved in water absorbs 8275, and
the left acld, 8'270 ealorific unity, Racemicncid, on the other
hund, absorbs 5:420 units, The combinstion of this ssme
ncld with two equivalents of water disengnages 6900 ucits,
It results that the solution of this bydrste in water repre
gents a movement of heat equal to the difference of the two
preceding numbers, or 1480 units, Now it is curlous to note
that this last exanctly coincides with the number recontly
found by M. Desains us representing the hest of melting
ice, and hence the odd result may bestated, that if solid wae-
tarie neid were upited with solid water, or ice, there would
be no disengsgement of heat,

TROILITE,

The above name is given to s sulphuret of iron largely
found in meteorites, The majority of mineralogists have
considered the substance as & prolosulphuret of fron, but
such, necording to n note recently presented to the French
Academy of Sciences by M. Daubrée, appears not to be its
true constitution, The proper formuls is said vo be Fe, 8,.
There 18 & variety of mineral known as magnetic pyrites, or
pyrothene, found at Horbach, in Baden,in specimens identical,
both in composition and density, with those which fall from
interplanetary spaces. This conclusion is strengthened by
chemical analysis, as the protosulphurets possess certain
properties which render them readily recognized, Under
the influence, for example, of bisulphate of potash, the py-
rothene gives off sulphuretted bydrogen. This the meteoric
mineral doeg not do.

A FLORAL CHAMELEON,

The French Bishop of Canton has just sent to the Jardin
d' Acelimatation, at Paris, a plant whose flower changes color
three times n day. It is spoken of as another wonderful
evidence of Chinese art in leading Nsture out of her cus-
tomary paths. It appears, however, that it is, if not the
snme, at least not more remarkable than a patural fioral
freak found in Southern Australis, It isa beautiful Sower,
similar to our well known morning glory, with five stresks
of color on its bell-shaped calyx. In the esrly morning the
color streaks are pale blue. Toward noon they turn to a rich
purple tint, which changes to a light pink during the afier-
noon. As the day declines the color fades, disappearing en-
tirely after sunset, when the flower closes and dies.

&
>

How Sea Lions Enjoy Lise.

Charles Nordhoff, in the April number of Harpers’, has
this interesting account of the babits of sea lions:

It is an extraordinary, interesting sight to see the marine
mopsters, many of them bigger than an ox, at play in the
surf, and to watch the superb skill with which they Enow
how to control their own motions when a huge wave seizes
them and seems likely to dash them in pleces against the rocks.
They love to liein the sun upon the bare and warm rocks-
and here they sleep, crowded together, and Jying vpon each
other in inextricable confusion. The bigger the animal, the
greater his ambition appears to be to climb to the highest
summit; and when a huge, slimy beast bas, with infinits
squirming, attained a solitary peak, he does not tire of rais-
ing his sharp-pointed, maggot-like head, and complacently
looking about him. They are a rough set of brutes—rank
bullies, I should eay; for I bave watched them repeatedly,
as a big fellow shouldered his way among his fellows, reared
his huge front to intimidate some lesser seal which had
secured a favorite spot, and, first with howls, and if these did
not suffice, with teeth and main force, expelled the weaker
from his lodgment. The smaller sea lions, at lesst thosa
which have left their mothers, appear to have no rights
which any oneis bound to respect. They get out of the
way with an abject promptness which proves that they live
in terror of the stropger members of the community: but
they do not give up their places without harsh complaints
and piteous groans,

Plastered against the rocks, and with their lithe and appar-
ently boneless shapes conformed tothe rude and sharp an.
gles, they are a wonderful, but not a graceful or pleasing
sight. At alittle distance they look like huge maggots, and
their slow, ungainly motions upon land do not lessen this re-
semblance, Swimming in the ocean, at a distance from the
land, they are inconspicuous objects, as nothing but the head
shows above water, and that only at intervals. But when
the vast surf, which breaks in mountain waves agalnst the
weather side of the Farallones with & force which would in
u single sweep dash to pieces the biggest Indinman—when
such o surf, vehemently and with apparently irresistible
might, 1ifts its tall white head, and with adeadly roarlashes
the rocks half-way to thelr summit—then it is a wagupificent
sight to seo a dozen or half & hundred great sea lions at play
in the very midst and fiercest part of the boiling surge, so
completely muastersof the situstion that they allow them.
solves to be carried within a foot or two of the rooks, and, at
tho last and imminent moment, with an sdroit twist of their

bodies, avold the shock, and, diving, re-appear beyond the
breaker,

WOooD ASIES are stated to-bo an effective romedy for our-
rant worn'n. Dust the bushes in the morning with the dry
nshes, Three applications, thoroughly dons, will be suff.

clent,

4
|
i

~r

P Th i AL

ASPENI TRt




278

Srientific Jmevican,

[MAy 2, 1874.

e ————— —
IMPROVED MITERING MACHINE,

The inventor of the device herewith illustrated aims to
supply & machine that not only will cut any desired miter,
but can also be used for cutting gains and rabbets at any
angle, and be used in place of the crosscut saw for light
stuff.,

Fig. 1 gives a perspective view of the machine, and Fig. 2
& gections] view of one of the guides. Upon the table and
upon opposite sides of the saw, are formed two grooves, A,
which receive the sliding bars, B, At C are semicircunlar
plates, which are pivoted at their centors to the bars, B, and
held in position, when adjusted by the hand screws, D. Upon
the curved edge of the plates, C, are formed scales of di-
vision marks, as shown in Fig. 1. Corresponding with these
geales is a mark or line on blocks which are fitted tightly
on the bars, B, though suffi-
clently movable, very acou-
rately to adjust the scales with
the saw. These plates, C, are
connected to the guides, E, by
a sliding hinge, F, which
gerves to longitudinally adjust
the inner end of the guide
closer to or further from the
saw, 82 may be needed, and
also enables the face of the
guides to be set at any desired
angle to the table, as shown
by dotted lines (Fig. 2), for mi-
tering moldings that are not
fastened upon & solid  In the
face of the guides, E, are in-
serted step bars, G, held in
position by the set screws
shown, These bars are longi.
tudinally movable, and serve
to saw pieces to a given length,
by pushing the stud to be
sawn agsinet the hook, H,
formed on one end of said
bars. This hook is made elas-
tic sand will, when pressed up-
on, sink into the groove be-
bind it

The operstion of the ma.
chine will be easily understood
by spy mechanic, and no fur-
ther explanation is, therefore,

Fig.l

noCessaTy.
By baving two of these de-

od on each side of the track, at o suitable distance from the®
draw, switch, or other point, the connection of which the
engine driver must be informed of before proceeding. Be.
tween the tops of these is a stont wire, on which are three
travelers, A, the lower and vertical portions of which serve
for supporta for a line, B. which paeses over pulleys on the
posts, is connected with the switeh lever, and carries at its
free end a counterpoise, C. Secured to the line, B, which
pasaes through and is secured to its vertical arms, is a double
lever, D. Onearm carries a bell, the other extends down and
has a disk shaped end directly over the middle of the track.
When the switch lever is properly adjusted, the counter-
poise is raised, and the lever carried by the rope, B, over to
the left of the track, as indicated by the dotted lines : should,

however, the rails be wrongly placed or left open, the ar-

vices the operator is enabled
to cut a different angle on each
end of a piece of molding, thus
gaving the time of handling
stuff twice. By exchanging
them, the guides are made to
face in the opposite direction, which is found desirable for
many kinds of work. By putting a gaining head in place of
the saw, the machine will do all the range of work in that
line generally required in a shop. Among the other advan

tages claimed for this machine are easy and safe handling,
susceptibility of accurate adjustment on all points, simplici-
ty, durability, and cheapness.

Patented through the Scientific American Patent Agency,
December 9, 1873, by C. Lostscher, 1,288 Jackson street,
Duobuque, Iows, of whom further particulars msy be ob-
tained. Patent for sale on reasonabls terms.

SAFETY BELL SIGNAL FOR RAILWAYS.

At pightand especially in times of dense fog, it may hap-
pen that & train traveling at high epeed may run past a dan-
ger signal before the same s noticed by the engineer; or, in

e

case 10f puavwe are usod, they wny fall (o explode, jand thas
not givea timely warning. In order to render the attraction
of the engincer s maiter of cerlalnty,’ M. Schoppers, in the
Chrondgque de Ulndustrie, suggests the  simple arrangement

ing objects, ns thore is with the violent impact of a steaw

represented in the snnexed engraving. Two posts are erect.

LOETSCHER'S IMITERING MACHINE.

rangement of the connecting lever is such that the counter
weight draws the bell lever into the position shown. Assoon
as & train comes along, s projection on the smoke stack of
the engine strikes the disk arm of the lever and rings the
bell, thus warning the engineer. The usual signals for the
eye, may, of course, be connected to apparatus in the ordi-
DATY mMADNEr,

i e—
Fressure Forging.

At the State Railway Works, Vienna, Austris, two large
hydraulic presses are in use, the largest, with a piston 14 in.
ches in diameter, giving 1,500 tuns pressure, and the second,
with an 18 inch piston, giving 600 tuns pressure. The
pressure in the pumps is600 atmospheres. The piston de-
scends upon the work, and for forging ingots itisarmed with
abammer-like head. If, for instance, an ingot of soft Bessem.
er steel, weighing 2,030 pounds, is placed upon the anvil, and
the piston brought slowly down, it is crowded into the maes
as if it were putty or dough. The piston is then raised, and
the ingot is moved forward for a second squeeze, and soon
until the first half has been reduced in thickness, when it
is turned on edge and the operation repeated. It isthen
turned end for end, and forged until the whole length has
been reduced to the required size, It is cut into masses of
the proper length by a chisel forced through the bar by the
press. There is no noise or jar inthe whole operation,
which requires less time than the ordinary method of
bammering or rolling, while the pressure affects the very
canter of the mase: and there is no distribution of the blow by
the vibration of the foundation of the anvi) and the surround.

hammer. The masses cut from the forged ingots are taken
to a heating furnace and are made nearly white bhot, prepar
atory to the opemtion of pressing. The molds or dies, made
in several parts, if neceseary, are pocurely held together by

bands of wrought lron. A plunger head or follower, called the

hends for locomotiven, twenty-five or thirty can bs ulldoha,.l
dny, The molds are made of cast iron, and are used cold.
The plungers are genorally cast, and duplicates are kept on
band for use in case of broaknge. The process is Also success.
fully applied to forming of boiler heads, steam domes, ote,,
the large plates of Bessemor steel being forced through a
ring, while a great number of spokes for locomotive whesls
are also manufactured in this way,

The total production of pressed forgingn in these works for
nine months was 7,880 pieces, weighing 1,071,200 pounds,

llydroxen"n Metal, 2
M. Dumas has communicated to the French Academy gomo
curlous experiments of MM, Troost and Hautefeuillo on the

hydrates of mercury or combinstions of hydrogen with that
metal. These combinations, it
s paid, €0’ strongly resemble
thoge which constitute the nmal-
gams of mercury, with silver
and other white metals, that it
is hardly possible to doubt that
they are themselves amalgams,
and hence that hydrogen isa
metal, a fact apparently indica.
t:din many other analogies,

CHRISTIE’S RAILROAD
DETACHABLE CLAW BAZ,

The invention represented In
the annexed engraving is anim.
groved railroad bar, provided
with a detachable elaw which is
g0 applied as to cause the entire
strnin to be thrown upon & jog
and shoulder on the polid por-
tion of the implement. The
device, it is stated, will pull
spikes straight out of the tie,
leaving the bolt ready to be im-
mediately driven agein,

The claw piece, the shape of
which is plainly get forth inour
engraving, fits firmly up agaiost
the main portion of the bar, and
is secured by s bolt passing
through.’ It will be noticed that
the bar bas two fiat faces, a jog.
and an under cut, which fit the
corresponding surfaces of the
claw g0 that, as scon as the bolt
is set up, the parts are tightly
united together. The entire
strain comes on the jog and
shoulder and not on the bolt,
which merely serves as a means
of junction.

The trackmen, working on a line of road, may be furnished
with a number of claws, and in case one should bresk a per-
fect one could be quickly substituted, putting the bar again
in working order. The claw is quite cheap:and, sccording
to the inventor, costs about one tenth the price of the ordi.
nary jaw bar. Its appearance from below is shown in Fig.

etamp, Is attached to the plston und descends into the eavity
of the mold. All the parts belog properly adjasted, and the |
inside of the mold and the surfsce of the plunger being :

smeared with thick oll, & block of hot steel is thrown into
the cavity, the plunger desconds and dresses the steel each |
way intoall the angles and receases of the mold. When the |
p}u'n;:cr has reschied the proper depth, the piston is ralsed
and the mold and contents removed from under the prees, A
few blows of a sledgoe liberate the forging, which is thrown |
aside to cool. 1f the work is well done, all the angles are full
and golid, All pleces of the same kind are alike in dimen
slons, and there is no great excess st any partto be cat away
The rapidity with which Intricate forgings are made s one of
the greatest advantages of tho meihod. Of such objects as cross-

2. Woare informed that the device has been in practicsl
use for two years past with excellent sucoons,

Patented July 18, 1871, For farther particulars seo adver.
tisement on another page, or address the lnventor, Mr, David
Christle, Chillicothe, Ohlo,
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THE PYROPHONE,
M., Froderic Knstner, of Paris, haw rocently devised a novel
nnd very remarkablo musical Instrument, whioh, it is wald,
produces astonishing effects 6ven in the midst of the largost
orchestray. It is termed by ita Inventor the pyrophone, and
wo present herewith an engraving of it, taken from Za Na.
ture. 'The origin of the device is due to the curlous discove.
ry mado by M. Kastner in the proporties of sloging flames,
Muny geiontists have ‘studled these Interesting phenomenn,
but the pecullarities of two flamen In conjunc.

India Iubber for Stenm FPlpes,

Ap Indin rubber plates end rings, suys the Journal of the
Fyanklin Instituto, nro now uged almont excluslyely for muk-
Ing connectionn botwoeen steam and other pipes and apparatus
much annoyance Is often experienced by the impossibility of
offecting an alrtight connection. This is obviated entirely
by employing n cement which holds equally well to rubber
and metal or wood,  Buch cement Is prepared by a solution
of shellae in ammaonlia, 1.

279
The Latest British War Ship, the Infloxible,
(From & paper recently read befors the Inatitution of Naval Architects,
by Nathaniel Barnaby, Eaq., Chief Naval Arohiteot of the Ioyal Navy,
This is the ship which the progress of Invention in artil.
lery has finally driven us to resort to. Had the manufasture
of enormous ordnance been stopped when the 35 tun gun
was introduced, we might have been satisfled with the Fary,
with her guns of this nature, and her 14 Inch armor, But
Faclish artillorists were ready to make gunsof twice 85
tuns, and foreign powers were known to be bulld-

tion geem to have escaped thelr notice, As n
ropult of his investigation, M, Kastner finds that
if,in a tube of glags or other suitable material,
two or more isolated flames of proper slze be in-
troduced and located at & point corresponding to
one third the length of the tube, reckonivg from
the base, such flames will vibrate in unison. The
phenomenon continues as long as the flames ro
main separate, but the sound censes the instant
they are brought In contact,

The pyrophone, at first sight, resombles an or-
gan; but instead of being operated by air blown
in, it produces its notes by the singing of the
fiames within the tubes, the quality of the sound,
its piteh, and intensity depending of course on
the dimensions of the latter. The burners from
which the flames emerge are so arranged that the
flames run together, but may be separated instantly
by pressing down a key on an ordinary key board,
saen in front, Tho position of the key in relation
to the sound'ls the same as upon the plano or
organ. According to the law above cited, as
soon as a key is pressed the separated flames, in
the corresponding tube, give forth a note, con-
finuing, a8 in the organ,as long as tho key is held
down.

It is enid thet the music thus produced is ex-
tremely beautiful, and that the gound close re-
sombles, in delicacy and purity, that of the hu-
man voice.

— =
Condensation in Steam Cylindors,

By the use of lead facings to pistonsand cylin-
der lids, a considerable economy in the usge of
steam may be effected. An iron lid and piston
will, other things being equal, condense more
than three times as much steam ns a lead-faced
piston and lid. The thickness of metal heated
and cooled at each stroke is not considerable, and
not far into the metal, a zone of constant tempe-
rature, lower than that of the steam, will be
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found. The distance from this zone to the Inside

of the cylinder will depend on the conducting

power of the metal, and will be about 9 for lead to 12 for
iron. It may be shown that, in any case, the thickness of
the lead facing masy be kept within very moderate limits,
“ther materials may be used for the same purpose, as, for
nstance, tin, the specific beat of which is 0°562, its specific
weight beinga little less than that of iron. Its conducting
power is, however, in excess of that of iron, being as 15 is
to 12. Slate or hard pottery ware might also Le employed,
but on the whole the balance of advantage appears to lie
with lead. —7%e Engineer.

THE STEAM SIREN OR FO0G HORN.
Fog signals, many of which are required at different points
on the Atlanticand Pacific coasts, are of several kinds., Some
are steam whistles, the sound of which is

THE PYROPHONE.

verized gum shellac in ten times its weight of strong am
monia, when a shining mass is obtained, which, in three or
four weeks, will become liguid, without the use of hiot water.
This softens the rubber, and becomes, after volatilizs.
tion of the ammonin, hard and impermesable to gases and
fluids.

e —ew——
Mineral Statistics of Great Britain for 1873,

The London Z¥mes gives the following statistics, showing
the metallic and mineral productions of Great Britain for
1873. The total value of metals mined is $110,800,000; of
minerals, pottery materials, ete., $0,000,000; of coal $531,.
400,000. Total, $051.200,000. The excess of value over
1872 is about £66,400,000, and is due to the influence of the

. il -';

ing ships to recelve such guns.

There could be no question that we conld notal-
low foreign seamen to have guns afloat more pow-
erful than any of our own, however ready we
might have been to allow them to defend them.
selves with thicker armor. Although, therefore, it
was known that the ships in which these guns wers
to ba mounted were to be protected by 22 inches of
srmor, thickness of armor was not made & ruling
feature of the design of the first.class sbip, which
was to mark the next step in advance upon the
Fary—but the first of the ruling conditions was
that she should be able to mount the heaviest
guns which could possibly be made now, and, by
some easy modification in her congtruction hereaf-
ter, guns of twice that weight, when they can be
manufsctured. The other conditions were that
she should have a speed of 14 knots st the nea-
sured mile, and that she should not exceed the di-
mensions and cost of precading ehips. It wasfound
to be possible, in conformity with these conditions,
to protect the hull by 2 feet of armor.

I may describe the Inflexible to yon briefly in the
following manner: Imagine a flosting castle 110
festlong and 75 wide, rising 10 feet ont of the water,
and having above that sgain two round turrets
planted disgonally at its opposite corners. Ima-
gine this castle and its turrets to be heavily plated
with armor, and that each turret has within it two
guns of about 80 tuns each, perhaps in the course
of a few years, guns of twica 80 tuns each. Con-
ceive these guns to be capable of firing &ll four to-
gether at an enemy ahead or on either beam, and
in pairs towards every point of the compass. At.
tached to this rectangular armored castle, but com-
pletely submerged, every part being 6 feet to 7 feet
under water, there is a hull of the ordinary furm
with a powerful ram bow, with twin screws, anda
snbmerged rudder and helm. This compound
structure is the fighting part of the ship. Seawor.
thiness, speed, and shapeliness would be wanting
in such a structure if it had no additions to it;
there is, therefore, an unarmored structure lying
above the submerged ship, snd connected with it, both be-
fore and abaft the armored castle; and as this stracture rises
20 feet out of the water, from stem to stern, without de-
privinz the guns of that command of the borizon already
descrited, aud a8 it moreover renders a fiying deck unneces-
sary, it gets over the objections which have been raised
ngainst the low freeboard and other features in the Devasta-
tion, Thunderer, and Fury. These structures furnish also
most luxurions accommodations for officersand seamen. The
step in advance bas, therefore, been from 14 inch armor to
24 inch; from 35 tun gans to S0 tun guns; from two guns
ahead to four gunsahead; from a hight of 10 feet for work-
ing the anchors to 20 feet; and this is done without an in.
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crease of cost, and with a reduction of nearly 3 feat in draft
of water,

made deeper or louder by being sent through
a trumpet ; but the most effective is proba.
bly the siren. This ingenious machine con-
sists of a long trumpet and a steam boiler,
The zound is produced by the rapid revolu.
tion past each other of two flat disks pierced
with a great number of small holes; a jet
of steam under high pressure is projected
sgaiost the disks, which revolve past each
other more than & thousand times a minute;
as the rows of small holes in the two disks
come opposite each other, the steam vehe-
mently rushes through, and makes the sin.
gular and plercing noise which a siren gives
out. One of these machines, of which we
give an illustration, costs about £3,5600 com-
plete, with its trampet, boller, ete.
Daboll’s trumpet Js worked by an Erles.
son engine, and requires no water for steam.
Congress rightly has great confidence in
the scientific akill and integrity of the
Lighthouse Board. At the last scesion, be-
gides the usual appropriation for the muin.
tesance of the lighthouse system, it gave
the money needed to build forty new light.
bouses and ten steam fog signals. 1f we
ever have & merchant marine of our own
again, our seamen will find the stormy and
rozk-bound coasts of their country well
lighted for them.—FHarper's Magasine.

Propuoriox or Lioatix Sroxes.—When various kinds
of hard stones sre pressed by the workmen (with their hands)
againgt quickly revolving grindstones, the transparent stones
become pervaded throughout with a yellowish-red light, like
that of red hot fron, Opaque stones give s red light, at the
place of contact, with halo aud sparks, Dr. Noggerath thinks
the phesomenon worth studying by pbysicists,

THE STEAM SIREN OR FOG HORN.

combustible element, which has attained exceptiopally high
prices, The quantity of cosl transported by railroads and
canals shows an increase of production of 4,305,617 tuus
over the previous year. The increase of copsumption by
the metallurgic industries is but 6,073 tuns, the smallness of
which is accounted for by the stricter economy practised in
all establishments on account of the high prices. The ex-

ports of fuel amount to 450,505 tuns,

1 eannot attempt to describe the numervus
novel and interesting features of such a de-
sigu, but I may say that no pains bave been
spared to protect ber against under-water
attacks, by the isolstion of the independent
engioes, the subdivision of boiler compart-
ments, and such further subdivisions as
were possible with due regard to proper ia-
cilities for moving about. The result is
that the ship is perfectly and easily work-
able, altbough she is divided into 127 water-
tight compartments. My belief isthat in
the Inflexible we have reached the extreme
limit in thickoess of armor for sea.golng
ships, The temptation is always great to
socure more and wore power by the expen.
diture of ever increasing sums of money,
bat it is my conviction that we shall not, in
apy future ship, go beyoud this expendi-
ture. Some of the ironclads designed ten
or twelve yoars ago cost more than the In.
flexivle will. In the Inflesible provielon
bas been made both offensively and defen.
sively, for au enormous increaso in the pow-
ars of artillery without any incresse in the
cost of the ship.

Iron, publiched in London in the inte-

rest of the metal manufscturers, says:

' American hardware and machinery are

being imported largely into Germany. The bandy sbape,
the new contrivances, und generally good workmanship, are
foatures io thelr maoufacture which fiud many friends in
Germany and io Russla.”" This is no new fact to us, bat it

is tho first time we bave known an Eoglish journal to ac-
knowledge it

BLACK currunt leaf tea is_recomumended for dyspeptics,

—
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THE ENQLISH TELEGRAPHS,
ep———
BY QROROR N, FRESOOIN.
PR

COXNTRUCTION OF THE LINES,

The construction of the English telograph lines ix uniform-
Iy excellent, and reflects great credit upon the Englneering
Stafl, in whose hands it is placed.

The timber used for poles is generally larch troated with

are in an iron recelver and the alr exhausted from
them, after which boiling creosote oil is forced into them by
pressure. This process greatly incronses the durability of
the wood, pine and spruce being thus rendered as lasting ns
cedar. The odorof creosoted poles in some places in snid to be
offensive, but no objection in ralsed against them in England
on this account.

The poles are nover creosoted until they have been stacked
a sufficient length of time to be thoroughly dry.

The cost of creosoting includes u cortain margin for load-
ing into trucks, or on board a ship, which is always stipulated
for when the contracts are made.

It sometimes happens that a parcel of poles are exception-
ally dry, in which case they are given an extrs two pounds
of oll per cuble foot, costing from six pence to elght pence
per pole additional,

When poles are used, which are neither prepared with sul-
phate of copper nor creosote, they are well seasoned, and
then painted, the butt ends being slightly charred from the
bottom to & foot above the ground line, and tarred.

The cross-arms are made of English oak, two inches thick
and twenty-four and thirty-three inches in length, and are
placed alternately on either side of the pole. A twenty.-four
inch cross arm is placed on the frontof the pole a foot from
the top, and thena foot lower down a thirty-three inch cross
arm s placed on the back of the pole, and soon. In some
cases 88 MDY &8 seventecn wires are carried upon a single
line of poles of twenty-five feet in length, and no cross arm
carries more than two wires, except on the double pole lines,
where seven feet cross arms are employed, and four wires
are supported upon each cross arm.

All the poles are provided with earth wires, or contact con-
ductors for carrying the wet weather escape directly to the

earth, instead of permitting it to leak into the neighboring |
wires. mmmm.maxosgnn-uk“!““

iron wire, extending from the top of the pole to the bottom,
aod terminating in a flat coil attached to the foot of the pole,
#0 83 0 expose as large a surface as possible to the earth.
From the thick earth wire, branches, composed of No 10 gal.
vanized iron wire, are carried in saw grooves sunk in the
cross arms, sud soldered to the insulator bolts, The work is
performed at the factory before the cross arms are carried
out on the lie.  The earth wires sometimes project above
the top of the poles, and serve an excellent purpose as ligh'«
ning arresters.

Great care is taken to keep the poles in & rigidly apright
position ; and in addition to placing them well in the ground
and tamping the earth thoroughly around them, they are
well supported with stays made of wire ropesattached to iron
rods, which run into the ground about four feet. Oa straight
lines and slight curves, where exposed to the winds, double
stays are employed,

INSULATORS.

The insulators on the rallway routes are uniformly of the
Varley double cone brown ware pattern, and those upon the
cansls and highways of the single cone white ware, or porce-
lain, The Varley insulator Is regarded as the best, but its
grester cost hias prevented its exclusive use,

THE CONDUCTORS.

The conductors employed upon the English lines are com-
poeed of zinccosted iron wires of Nos. 4, 8, and 11 gage.
The No. 8 gage—0°170 inch dismeter—is the size in general
use: the No. 4 gage—0240 inch dismeter—being employed
upon & few of the long circults between the more important
points, while No. 110125 inch dismeter—is used for short
lines only.

The method formerly followed of allowing the wires to pass
freely through the insulstors, and fastening them ounly at
distances of half & mile, has been abandoned in favor of bind.
ing them st every pole, No. 10 charcoal wire being used for
binding.

JOINTING THE WIRES,

Great care is observed in the jointing of the wires, which is
invariably performed upon the line, no joints by the wire
makers being permitted.  The joint exclusively adopted is
that known ss the Britannia joint,  This s made by slightly
bending the ends of the two wires and placing them side by
side for a distance of three inches, and binding them tightly
together with No, 10 wire, and soldering them thoroughly,
All joints are required to be soldered, whether the wire be ald
or new, galvanized or plain. The leading-in wires at the offices
are insalated with gutta perchs, covered with linen tape and
varnished witha preparation madeof linseed ofl and Btock-
holm tar. These wires are re-tarred from time to time to pre.-
vent decay.

THE OVER HOUSE WIRES.

The over Liouse wires are erected In spans, supported by
fron poles attached o cast tron saddles, which are fitted at
the ridge of the roof. The poles are light and well stayed
by wire ropes. In London, eables containing 50 insulated
wires are suspended by hooks from No, § iron wires, carried
in the manner described above. The conductors in thess ca
bles consistof No. 22 copper wire,

At Newcastle on. Tyne, & strand composed of seven wioel
wires, of No. 16 gage snd 454 yards long, is suspended over
the Tyne, sud supports s cable contalning Sfteen conductors.

| paratively little noise, The engine used steam at 500 1bs. to

Srieutific Mmericm.

The cables rest upon ebonite chairs attached to the rope by
monns of rings placed at distances of 12 feet apart.

The over house wires nre used principally for lines which
are lensod by the Post Offico Department to private firms
or individunls for the transminsion of megsages on thelr own
spocinl business betwoen offices, factories, ete,, nnd which
make & system of nearly 5,000 miles.—Journal of the Tele-

graph.
e

The Ohemicnl Classification of Iron,

M. Frémy, an eminent Fronoh chemint who has recently
been studying farther into the metallurgy of iron and steel,
thinks that it would be of much more advantage to founders
and metallurgiste if commeranl iron, which is still classed
nocording to its physical propertios, should be known with
reforonce to its chomicnl characteristics, that is to say, In
nocordance with the very small quantities of carbon, sulphur,
phosphorus, ote., which it may contain, and which chemical
avalysis would reveal. This chomical classification has for
some time past been In use in Krupp's celebrated foundery,
where, in fact, nothing is left to chance. Chemists conntant.
ly analyze the crude matorials and the fabricated products.
The scientific and industrial element is Intimately connected
with the military. Artillery officers examine the manipula.
tions and follow their every detail. Considerable sums are
dovoted to new experiments, made on the different alloys
which may be suitable for cannon, and of each metal tried
there is compiled s record which indicates its ciemical com.
position, its advantages, and defects.

According to M. Frémy's investigations, it appears that
the best metal for guns is neither iron nor steel, but some
combination of both.

Now Strect Rallway Locomotive.
A trial recently took place on the Manchester, Shefiield,
and Lincolnshire railway, between the Grange Lane and
stations, of & tramway engine, constructed by the
Yorkshire Engine Company, upon L. Perkin's patent sys-
texs, for the Belgian Street Railway Company, Brussels,
The novel features of this engine consist inits not emitting
any smoke or steam into the atmosphere, and making com-

the square inch, and maintained this pressure by natural
draft without any difficulty, The engine is compound, and
a the stesm to the most economical limits, and then
condenses it by means of two air surface condensers placed
one on either side of the machine. The engine can be driven
from either end, all the driving gear being duplicate to ob.
viate the necessity of turntables, The engine accomplished a
speed of fifteen miles per hour, drawing its full Joad up gra-
dients varying from 1 in 200 to 1 in 80.—Jron.

Ballooning Extraordinary,

We recently published & note of Mr. Croce-Spinelli to the
French Academy of Sciences, in which he indicated the belief
that existence could be maintained st very high altitudes by
aeronauts, if they should provide themselves with cylinders
of oxygen, to be breathed in the highly rarefied atmosphere,
M. Spinelli and Sivel have lately demonstrated the truth of
this view by ascending in the KEtoile Polaire, a balloon of
98,840 cubic feet capacity, to the immense eleyation of 25 841
feet without inconvenience, The barometer level descended
117 inches, showing the above altitude, which is higher than
that obtained by Gay Lussac and nearly equal to the point
reached by Glaisher in his famous ascension. The ther.
mometer at minimum marked 7°6" below zero Fah. The
seronauts having taken with them all necessary instruments,
made & number of valuable observations which, we learn
from Les Mondes, will shortly be communicated to the French
Academy.

Raln Can'nonuleo.

Mr. Edward Powers petitions Congress to authorize a
serios of experiments to produce rain by artificial means,
during dry sengons. This, ho pointsout,may be accomplished
by the firing of heavy artillery. In back numbers of the
SorESTIFIC AMERICAX, we have given many specific exam-
ples of rain storms which have followed heavy cannonades,
in conpection with varfous battles, during the late rebellion
and European combats. There is resson to belleve that the
concassions of artillery, when suficlently long continued,
may bave a condensing or sggregating effect upon the aerial
vapors, and so induce the fall of raln, When the national
debt is paid, or specie pnyment resumed, we think it might
be well to burn some public powder as suggested by the
present petitioner. But we move that the experiments be
postponed unti] then.

A Chance for Investors,

The attention of parties desiring to invest in patents In di-
rected to the announcement of Messra, V. A, Hull & Co.,
manufscturers of the Danbary drill chuek, published in our
sdvertising columns., Thix lovention was fully described wnd
illastrated on page 214, Vol XXIX. of the SCIENTIFIC AME-
RICAN, and is s three jawed lathe chuck so construoted that
all the jaws are slmultaneously moved, in radial directions,
by the revolution of a siogle right and left band screw. The
action is direct and positive, and, it Is claimed, canuot clog,
pet, or in anywise got out of order,

We are informed that, since the placing of the article upon
the market, )t hiss met with a ready sale, and has given gon-
ernl satisfaction. The owner, desiring to dispose of the pa-
tent in order to devoto his offorts to & more important en-
terprize, offors the same at quite a moderate price. Judging
from the representations of the manufacturers, we presume
that any one, baving the requisite capital,will find the Invest.

[MAy 2, 1874.

Tax 8r. Lovis Brapor, —<The Iron work Is now

two woeks in advancs of the contract time. A grand :
hns beon given by the Keystone Bridge Co., contrastors, to
their employees, some 200 in number, st the Grand Central
Hotel, The approaches will now be hastened to completion,
rallrond tracks laid, and exrringo wayn finished as speedily as
possible ; and the indications are that the bridge will be thrown

open to public trafficat a much enrlier day than was antiel.
pated. 3

Becent Bmerican d Soreign Zatents.

Improved Stone Pavemont,
Androns Elchenberg, Columbus, Ollo,~This Invention s AN improve.
OBt In stone road beds, and corsiate in arranging sn upper vertioal layer
with & horizontal Iayer of flat stones, Both break Joints to Insure & Rrestor
dogree of stabllity of the Individoal ploces tn thelr normsl position, Hand
or gravol (s used to 011 the Interstioss,
Improved Belt Shiftor.

Harrison W, Curtis, Philadelphia, Pa., assignor to Joseph L. Ferrell, same
piace.~This invention conslsts of an arrangement of the idie pulloys used
for turniog a driviog belt out of a right line for & belt shifter by !
{hem on s awinging frame {n & llne cutting the center of the nogle between
the two lines o which the belt runs,

Improved Grain Tally.
Gecrge P. Fitts, Jacksonville, Oregon.—A carriage moves forward snd
backward on gulde rails between stop plus. A measure I retatned In posi-
Hon on the earriage by peg, and pleced ander the spout of the
maching, passing under crows bars for equalizing the grain in the same,
The attendant moves the carriage fo one direction, when one messure 8
filled, nnd emptios the same while the other messure s flled from the
*pont. Hethen moves the carriage back, takivg off the second messurs
when full, and repeats this operation, s registering deviee keeping a cor-
rect tally of the grain measured oft, forming thus a very convenlent self.
scting spparatus for counting the number of messures,
Improved Thill Coupling.
J. Russell Little, Jamalcs Flalns, Mass, —~This 1s an improved coupling
for conoecting thills or & pole with the axie of a carrisge. A retalper,
which Is & emall bar of tron, the ends of which work o siots formed In the
yoke of an axle clip, when pushed Iato the forward ends of its slots, comes
#0 far over the hook bead of the thlil trop &8 10 prevent the sald thill fron
from belug ralsed from the bolt. The retaluner In held forward by s spring,
which will allow It to be pushed back when it {s desired 1o attsch or detach
the thills or pole.
Improved Bobbin Winder for Sewlng Machines,
Moses Cook nud Moses G, Cook, Ashield, Mass.—~This Invention consista
of a traverse mechantsm for a bobbla winder for sewing machines, in which
& drum with u reversiog cam groove for working the traversing guide for-
ward and back along the spool has the necessary slow motion fmparted to 1t
by a pawland a friction griping strap. The pawl is worked by an scoenteie
on the bobbing turning shaft, which recelves motion from the sewing ma-
chine wheol by & friction wheel. An sdjusting screw regulates the extent
of the pawl's movements 50 as to turn the drum fast or siow, according to
the size of the thresds, and the drom bas s friction strap snd spring for
boldiog it whea released by the griping spring. The bobbin bas & spring
on {ta spindle for fastening the thread to It at the beginning. The spool
holder has & tension spring to regulate the unwinding of the thresd
from 1t

Improved Combined Gang Plow, Cultivator, and Chepper.

Jonn J. Watrous, West Point, Ga.~This Invention has for its object to
furnish an fmproved mschine which may be readily adjusted for breaking
up and bedding land, and for culttyating and chopping the crop. By sult-
able construction no tongue 1a required, which enables the machine to be
turned in a very small space, and the chopper Is operated by its advance,
The choppiog hoes may be conventently adjusted to work deeper or sbal.
lower i the ground, as may be destred. The chopper may be sasily ralsed
from the ground, and thus preventied from working, and, when not required
for use, may be detached. Tue plows may be sdjusted to work stallower
or deeper In the ground. Any destred number of plow beams may be used
according to the kind of work to be done. Sultadble comstruction also
allows the rear ends of the plow beams to have a free vertical movement,

Improved Pitman,

George L. Jones, Vanville, Wis.—This tuvention consists in & plimen
haviog & side-notched eye at each end. and & collar bushing combined with
8 pin secured at both ends by & nut. By this construction, s washer and
the cye of the pitman can be forced farther upon the plns Lo take up the
wear, by screwiog up the nut,

Improved Muachine for Making Animal Shoes.

Willism Hamilton, Fallsburg, assignor to James L. Lamoree, Grabhamville,
N. Y.~This Iavention consists of an anvil, trip hammer, and two side ham-
mers, for hammering the shoe on the sides and edges. The anvil Is flat on
the top, and the hammer has & face which (s the same form In outline ss
that of one side of the shoe to be made, but wider, 5o 84 Lo Insure the ham-
meriog of the upper side of (he blank over all its surfsce, The hammer la
also beveled or Ioclined (o vary the thickness of the shoe and produce the
requisite shape for the top, One of the side hammers (s shaped In respect
of the contour of 1ts face to correspond with the required shape for the
outer edge of the shoe ; the other 1 shaped Lo correspoud with tho loner
edge, and both rest on the face of the anvil, and work toward and from
each other to hammer the edges of the blank. These hammers perform
thelr operation while the trip hammer {8 ralsed. and then move oat of the
way when the trip hammer falls, to give the necessary space for It between
them which Is required by the greater width of the hammer than that of
the blank. The alde hammors are operated by the helve of the trip hammer,
ono belng connected direotly to an arm projecting from 1ts axis by & rod or
shaok, 8o A to be thrown forward when the bammer rises, and the other
eing conuected to the same arm by & stmilar rod, and as (aterveniog rock
lever, by which It is moved toward the other side hammer by the same ope-
ailon of the tip hammer, A Dar is arranged on the trip hammer helve, 10
be acted on by the tappet wheo! for ralsing the bammer, whioh safd bar 1s
Jolnted to the shank, and arrenged to awing out of the path of the tappets
to throw tho hammer ont of gear, aad Into thelr path to put it (o gear
again.

Improved: Adjustable Cutch for Latches.

Gearge W, Burr, East Line, N. Y.~This Invention is san improvement in
the class of catches for door and gate latches, which are made vertioally
adjustablo 1o sccommodato the varlous poritions the door or gate may
satume in consequence of shrinkage, swelllngs, or other oause. The Inven.
tion conalstsin combining & T-ahapod catoh with a slotted holder or guard
plate, which lasecured 1o the gate post by scrows, s0 that by means thereof
the calch may be clamped and held by friction st any desired polnt,

Improved Corn Plow.

Jerowlab K, Trout, Kingwood, assignor 1o himself and Issac 8, Cramer,
Sergoantavilie, N.J.~Theahovel standard s made In two parts and jointed
to allow an outward lateral wovement Lo the Jower part, with & spilag on
the outside and wlover on the Inslde, The draft bars, which are attached
10 the frame and ran along through slots tn the plow stocks, are connected
W the stoek by wooden pins, which are prepared, in respect of thelr
Mrengih, 5o a8 Lo broak readily If the plows sncountor too groat resistance,
The stocks are plvoted to the framo, 50 axto swing back [ case the pics
broak

Improved loe Machine.

Thomas F. Potorson, Macon, Gs.~This Invention constats of & boler,
condensing coll and coollng tank, recelver, freezlug ooll and tapk, and
pumps, all combined and srranged so that the ammoniscal gas oxpelied
from the boller by heat s compressad and condensed 1o the condensing
coll, and then, after passing through the recelver, is Jet into the frecsing

€011, %0 a4 0 expand thereln and freese the water In the tank by takisg wp
\he heat from It, 1t 1s then pumped directly Into the boller sgalu for re

ment highly profitable,

peating the process, aud takes with It the hoat obtalned in the frecser, A
Shus utilions 10 lustend of wasllng 1\,
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Tmproved Tube Woeldlng Muohine,

Joweph R. Lemon, Champatgn, 11, assignor to himself and T, G, Lans-
den, same place.~There (s an anvil die and a hammer die for hammering
down and reducing the end of the tube to be fnworted! tn the plece to be
welded on, or for recelying the forrale on the ond to be ftted tn the tube.
The anyvil die has a part of It concave faco made on s ofrelo enough
larger to equal the thickness of the metal of which the tube {8 made, ¥o
that the mandrel on which the tube ts to bo bammered, belog entered In
the end to be reducod, will hold the tubo, Whoen hammered by the die, It
WIIL rest thereon, ¥0 as 1o be sultably contraoted and reduced, and not
strotohed or drawn out Inrger, an {t would be If hammered on the mandrel
alono. A shoulder on the under part of the anvil (e forms the gngo for
longth, The anvil die and hammaer die for wolding the tubes togethior nre
concave like the othors, but of unlform slze and shape from end to end,
oxcopt u littlo convexity in the form of the hammaor die, and the anyil dis
18 of vonslderably greater longth than the hammor die, to ayold nngulng
Indentutions In the surface of the tube. They also have s mandrel, The
tubes aro prosentod from the right hand sldes, and held by the other end in
the hand of the sttendant, to be turned and ahifted about, us required,

Improved Watohmaker's Tray,

Lyman B, Milllken, Saco, Me.—The objeat of this Invention Is to furnish
for the vae of watchmakers a convenlont and handy tray, which enables
the workman to take down n wateh movement and Keep the difterent
Wheels, each with {ts corresponding bridgo, plos, and serows, soparate, so
that there Is afterward no trouble or delay in putting the moyement toge
ther, Thoinvention conststs of n coneaved tray of aultable shape provided
With & series of concave (ndentations, aod s centeal ralsed part with simi.
lar concavity, on which the plate Is placod at different stages of the work,
while the detacted parts are arranged separatoly around the sauie,

Tmproved Seod Planter,

Stmeon Smith, Jr., Newburgh,Tenn,~This invention consists in the coms
bination, with a hopper and seod disk, of & beam haviog w reeoss 0lled
with compressible material bobind & spring, to Keep the spuce full to ex-
cludo the gratn,and sllow the spring to work forward und back, to sllow
the graln to pass under the pad frooly, and prevent any catehlng and gut
ting or breaking of the grain,

Improved Die for Forging Hammers.

James R. Lindsay, Chioago, HlL<This tnvention conalsts fo a dovioe for
cutting metal formed of two cutter bars connected by straps to & hand
lever, and the cutters 5o shuped that bolts nud rods of varylog slze, shape
snd configuration may be out with equul facility.

Tmproved Knob Latoh,

‘Walter Varah, Now Haven, Conn,~A millod hosd being turned, n sleoyve
(by ita spiralslot, in whioh Is & pin) moves another sleeve Inwardly or out-
wardly, thus throwing s stud Into or out of the noteh of hub. Thus the
spindle may be connected with or disconnected from the hub that operates
the bolt.

Improved Game Bonrd,

Jacob Darfog Spang, Dayton, O.—~This Is a toy race track upon which
quite ap amusing game may be played, serving, according to the inventor,
to {llustrate, on & small seale, the spirit and exeltement of the turf, The
race field track or platform is fncllned whenin use and surrounded by a
wimic fence or enclosure. Therols s starting station In which reprosenta-
tive horsos or balls are placed, the hordes or balls belog severally marked,
and the number belng optional. A bottom hinged gate (s held scross the
outlot by cords which pass through holesin the platformor traok. Assoon
A8 this gote 1a depressed the balls will pass out, They will firat encoanter
posts, arranged 1o tranaverse rows, the individual posts of two rows not
belng opposite or 10 alignment, but each one occupying & median position
betweon the two nearest posts of the opposite row. The balls will be re-
tarded more or leas by the posts, as well as diverted from thelr course, but
will all come to the cross hurdle, which Is inclined on the face that s
opposite to the starting station. They next will move over this and pass
through the thres rows of posts to and over a second hurdle. In passing
through the next section of the race course, two transverse rows of sta-
bles or stops will be met by some of the balls, which will be caught and
stopped, while others will escape, though interrupted by another inter-
mediste cross row of posts. They will now pass oyer another hurdie and
more stops and finally resch the gonl. Those wbich succeed in reacbing
the goal will not, however, arrive simult ly, but {yely, thus
enabling the one arriviog first to be accounted the winner and to score
the highest number or count in the game, while others are allowed a cornt
sccording to thelr relative time of arrival.

Improved Gas Stove.

Charles Witteck and William G. Stelnmetz, New York city.—The base
part of the stove contains four burners, and the draft passages are ar-
ranged sbove the same. The burner nearest the supply pipe produces the
mata draft through the passages, and s, therefore, allowed to bura contin.
ually with a full supgly of gas, while the supply of the other barners s

bys sultable stopcock. A hor 1 partition plate separates
the lower part of the base from the upper part, which forms with the top
plate the combustion chamber. The partition is vertically adjustablein
slots. The admission of alr to the combustion chamber is sccomplished
through the perforations slong the upper part of the base. The quan-
tity of air required for the full combustion of the gas s regulated by
the higher or lower position of the partition by which the slots are par-
tially opesed or closed. The burners connect with the combustion cham-
ber by pipes which open Into metallic extension burners which extend
slong the side walls of the bsse. The air slots are provided with narrow
slots, through which the bloe heating flames of the gas lssue. A large
afr hole 1s arranged o the base for the sdmisafon of & stronger current
10 the larger casing of the main burner.

Jmproved Ear Tube.

Henry B. Auchincloss, New York clty.—This Invention consists of &
tube arranged in sy seat of s hall, church, or similar public butlding,
and baving s funnel-shaped mouth, easily adjusfable to sult the hight of
the ear of the user. The lower end of the tube {s designed to pass down
throogh the seat, and be connected with 8 tin tube passing beneath the
seats or floor, and psesing up near the spesker's desk, where it should
terminste in & funnel-shaped mouth.

Ymproved Cam Slide for Sewing Muachines,

Andrew Alrd and Willlam Randel, Troy, . Y.—This invention consists
of s block of steel or other material on the end of the needie arm which
works in the cam groove, 80 copstructed s to slide In the groove ssa
substitute for the roller commonly used. The block i divided into two
separate pleces, whose exterior faces are shaped 0 a8 to allow them to
slide freely along the varying angles of the cawm, and the Interfor faces are
mede to permivan independeat osclllating motion of each parton the stud
of the arm. The invention slso conslsts of s spring between the blocks to
Keop them spart to take up the slack that may occur by wear, and cause
them to 81l the groove at all tmes.

Improved Lup‘; %

Bernard Milwsukee, Wis—This invention 1s & Kerosens or petro.
leum hlw,h:.vl‘:.tl welighted sheet metal base, converging, and provided
with & flange haviog 8 polygousl periphery suspended above the plane,
which supports the base of the lamp. This prevents the effect of an over-
turn by cstching upon the table or other subjacent artfcle. just after the
center of gravity has passed beyond the base. A rebound 1s crested that
throws the lamp back, and csuses {4 to regslo (s equilibrium, or affords
the porson who has cansed the acclident sime Lo selze 1t before damage Is
done.

Improved Hoof Trimmer.

David Booker and Cornelius N, Tosh, Palmyra, 111.—This Is an tmproved
Boof trimmer, by which the horse’s hoof may be neatly pared on the flat
part, clianed from the dirt, and trimmed st the outer edge, 80 that the
hoof Is quickly and fally fitted to the shoe. It consists of a main cutting
Kkoiie at the end of & stroug bar, with handle end. The Kulfe 1s curved out-
wardly t0 8 polnt,and serves with its end for paring snd cleanlng the hoof,
‘while the lower part (s used, o conpection with & second smaller curved
kuife, which 1s pivoted to the larger, and operated by pivoted connecting
1008 pd hand lever, Mke sbears, for trimuiog the hoof,

et e e

Seientific gmniin :

Improved Spring Mhank for HBoots and Shooes.

Emil Briner, Now York cily,—This s an {mproved spring shank, which
18 not only stronger at the polut of greatest atrain, aond more flexible at
o foro onds, but which may also be adjusted to yarfous degroes of olas
tolty, as required. Two spring ahanks, of ¢qual length and strength, are
sproad at the front ends, sod aro sonneoted by a central pivot. Holes are
proyided at the heel ends for attaching thet to the heel and adjustiong
thelr front ¢nds without weakenling the heel part,

ITmprovea FPlow.

Kaward Walter, Salisbury, Mo.~The uppor part of the standard 1s bifur-
gnted, the maln arm belng pivoted to the beam, while the curved backward
oxtending arto passes up through the beam, and 18 held thereon by means
of a nut and washor, Tho beam (s ralaed or lowered as the nut is turned,
and thoreby the share olovated or depressed accordingly. The (nereased
straln which the bosm has to bear theroby Is mot by & motallie strengthen-
Ing rod, which s pivoted to the main arm of the standard, and extends
bolow the beam,

Improved Bag Holdor,

Erasmus D, Hix, Payne's Depot, Ky, ~Thia Ian bug holder for flling wheat,
oorn, and othor coroals Into sacks In the grausry ;and it conslats of a strong
supporting standard, (n which slfdes adjustubly the end of the curved #teel
arms whioh sproad sldewise, and are bent at thelr front extremities, under
sultable sngles, Into a connecting spring hoop, over which the hem of the
bag 18 attuohed, and Armly secured by polnted hooksat the front end of the
hoop,

Tmproved Organ Couplor,

Charles W, Foaslor, Adeline, 111, assignor to himuelf and Ohiristion Foss-
lor, samo place.~This improved organ coupling covice conslsts of apivoted
platform,to whiloh the coupiing arms sre attached, bont (n such shape that,
an throwing the platform up, the keys will come In contact with the arms
whon depressed, snd thereby couple the corresponding pins to those origl-
nally dopressed by the keys,

Tmproved Grading Apparatus.

Ol Mutson, Moline, I, =Thists an fmproved apparatus for moving earth
from one pluce Lo suother, in geading rouds, lawos, oto, The driving shaft
rovolyes In beariogs (o a frame staked to the ground, und 14 connected by
bovol goaring with o pulley sround which pasves an ondless chain. The
ohain also passes around n grooved pulley, piveted to one end of an arm,
the otherend of which has o hole formed through It to allow It to be placed
upons post, The othor part of the obuin (s held out of the way by passing
around s grooved pulloy, plvoted to the end of s bar, upon the outer end of
which (s formod & hook or oye to enable the end of & rope to be conve-
nlently attached to 1t, The ropo passos over & pulley pivoted to a bow,
which (s passed over the ond of a serew post, The line isheld (uplace upon
tho pulley by & line holder, which conaists of u wing pivoted in the fork of
o plate,in such & way that the edges of sald wing may shut down sgainst
tho arms of the plate, and thus hold the sald line. The line holder thus
holds the endless chatn in place, and enables any alack to boe convenfently
taken up, Scrapers,made of a singlo plate of fron,are provided with holes
to recelve wooden handles, and with ears to recelve the draft chain,which
fs conneoted with the endless chaln, The scrapers may be flled aud emp-
tod at any roquired points of the circult of the ondless chaln, and the posl-
tion of the sald chain may be readily shifted by moviog the sorew posts
from one place to another,

Improved Appnratus for Feeding Stenm Boilers with Alr.

Martin E, Bollinger, Littlestown, Pa,—An alr pipe leads directly from
the feed pump to the boller through a heating coll surrounding the fire, to
be used when a steam heator cannot be used, as on locomotive engines.
This, with tho air feed pipe, Is provided with a check valve and stopcock,
to let off the prossure for s short time when starting. The steam pipe
enters the steam dome abovo the wator line, The pipo for the eirculation
of the water is tappod into the boller ahell, near the smoke stack, below
the water lovel, and Into It agaln at the front above the water level.

Improved Variable Exhaust Valve.

David H. Seamon, New London, Conn.—The valye 18 In the form of &
hollow truncated cone reversed, and Is seated on the apper end of a tabe.
Gulde rods, rigidly connected with the valye by means of arms, pass
through ears of the tube, and are ed witha feircle on the end
of alever which extends back to the engine room, 50 that the valve may
be operated by the engineer or fireman, as occaslon may require. For pro-
ducing what {5 known as & “sharp” exhaust of steam into the chimney,
the valve is kept closed, 50 that all the steam passes through the valve.
For a less sharp exhaust, the valyveisraised so as tomake an annular open
Ing between It and the seat. By ralsingthe valve In this manner,the apou-
lar opening is graduated o size Lo suit the exigencies of thecase, the lever
beling arranged 50 that the valve msy be set and held In any desired pos!-
tion.

Improved Seal Lock.

Daniel T. Casement, Palnesville, O., at present reslding st the Fifth
Avenue Hotel, New York clty.—Thls invention 1 in ting a
push pin and seal punch by a rock lever, 50 that, when the former Is forced
in to disengage the hasp, the other will be thrust out through the seal;
also In constructing the end of the hasp with s notch of pecullar form,
corresponding to that of one end of the locking bolt. The fastenlog i
sttached to the door by means of & screw bolt, and has & lip fitting over
the open end of the card-holding frame. The bolt passes througn & slot
{n the sliding hasp. The frame for confining the seal Is provided with
rough and jsgged notches and peints to mske it impossible to cut out the
card and then fit (o another. A glass seal may be used as well as the paper
card, if preferred, and, when used, the seal punch may be dispensed with,
a5 the glass will have to be broken to work the push pln; and when the
lock 1s sajusted for the use of the swinging hasp, the mouth will be sulta-
bly arranged for allowing the broken pleces of glass to fall out.

Improved Device for Checking Horses.

Edwin R. Ray,Columbus, Ky.—Two bridle check rein pulleys snda pulley
for s hand rein are made In one plece, having through their center a shaft,
The ends of theshafts are made fast to the hames, reaching from one side
to the other, with the pulleys revolving thereon. The check reins of the
bridle are attached, Io apy suitable manner, to the first pulleys. To the
other pulley & hand strap or rein is attached, and 1s wound around it. The
difference in the diameter of the bridle and strap pulleys gives the driver
a purchase on the bit, which controls the horse.

Jmproved Machine for Upsetting Tyres.

Mathiss Schon, Englishtown, N. J.—~TIhis Is » machine for upsetting or
shortening wagon tyre or iron bars of other descriptions that may be ope-
rated by one man. A stand has on eagh alde a bar. These bars support a
stationary hesd and gulde a hioged head. The statlionary head is also
attached to the edge of the stand. These heads are placed crosswlise of
the bars, cach having & fiange, agalost which the adjusting blocks are
placed. Gripe Jaws, one on each of the hoads, have levers, aud are con-
nected by the joluted bar which s attached to anoperating Jaw. By work-
lug the latter, power is applied te one of the gripe jaws which first strikes
tho tyre, when the other Jaws sro also caused to gripe the tyre. The tyre
(s 1o & heated state, between the Lwojaws,nnd (s Armiy held, so that it can
nave no longitudinal motion, by the operator, while, with his left hand, he
grasps & cam lever, and forces the movable Jaw and head toward the other
Jaw. This movement causes the Jolnted bar to turn outward on 1t hinge
and upsets the tyre, The anvil Is fastened between the two bars, and the
tyre rests thereon. In case It bends upward, it may be forced down with a
hammer,

Improved Door Bell.

David Mosman, West Meriden, Conn.—A gong Is sorewed upon the end of
s standard attachoed to the door. The standard (s made with an offset,
and 1o Its angle 1& pivoted the hammer, The short arm of the hammer
projects down (0to a slot In the shank of the standard, sand to its end is
pivoted a rod which passos out through the door and has a knob. Upon
the luner part of the rod I & nut, whioh strikes sgainst the base of the
bracket to lmit the movement of the rod, and thos reguiste the force
with which the hammer strikes the gong. A washor prevents the satd nut
from belug turned upon the rod, sud thus moved out of place by the con.

cussion.

281

————————————————————————————————————

fmproved Guto,
Goorge O, Crumn, Bare's Storo, I1L—This Invention consists In & novel and
very Mmpls mode of opening & gate from the back of & horse or the in-
wide of & vehlcle without alighting or indeed any personal inconvenionce .

Improved Carrloge Cortoin Fastenlog,

John Bannibr and Dantel H, Bhodes, Hempatead, X, ¥.—This fuvention
w i fastening for oarriugo curtains whicti will hold securely, and {s not
lable to become necldontally unfastenod, Hmall wlotted motallic plstes
are attactied to the curtain at sultable polnts on the sides and botiom.
‘I'nese slip over buttons which are pivoted to the frame, The Jatterhas s
concave outer edge Into which the inner rounded edges of the buttons At,
#0 ANLO press the curtaln down In (ts piace, Hecuring the buttonafter the
slotted plate fn slipped over It, holds the curtaln securely.

Improved Unlversal Jolnt,

Hiram Pitetier, ¥ond du Lag, Wis~This luvention relates to spparatus
used for conyeylng power aud motion by mesns of rods from the motor
to the machinery driven; and It consists in & universal joint formed of &
cup plece and & head ploce, with Intervening rollers. The outer onds of
the rollers are made confeal, to prevent undue friction. The rollers re-
volve Independently of ench other ss they aro touched by the bead, sud
thisallows the two coupling rods to be placed at sn angle with each
other without fucreaning the friction, The purpose for which this jolnt
In more especially deslgned (s for connecting horse powars with thrashiog
machines,

lmproved Veoblcle Wheel,

Benjamin FPearson and Horace W, Pearson, Newburyport, Mass.~The
Joint fs made so far from the middie of the space between two of the spokes
that the ¢nd of oneregmaent will be supported by the spoke, aud by cuttiog
the ends or maxking the jolnt on n bevel, the other spgment (s cansed to act
an the key of an arch on the other segment, and be thus supported, Whils
the JoInt s made bevellng, the bolt Is passed through st & right sngle with
the felly, nod through the center of the bevel Joint, This position of the
bolt prevents lateral movement of the ends, and obviates the necessity of
dowellng the ends togather.

Improved Shoemnker's Shoulder Tool,

William L. Peters, Oxford, Mass,, asslgnor to Charles I, Hawsen, of same
place.~This {nvention consists of & shoulder tool for suoothing sud finfsh-
Ing the edges of the sole and the ball edges of the heel, In which file-cut
faced disks of hurdened steel sre combined with the rubbiog blade, 80 a5 to
scrape, smooth, and fnish the edges at the same tlme the rubber fs nsed,
The disks are adjnstably attached to be shifted sround as they wear dall,
and several disks of different thicknesses are constructed alike, 50 as Lo be
interchangeable for soles of different thicknesses.

Improved Mechanism for Actuating Punches.

Warren Lyon, Mamaroneck, N. Y.—This invention consists in s whee|
provided with radis] notchies In the side of its rim, = lever provided with &
projection upon iis side, Atting Into sald notches, and s Joose collar, In
combination with the gearing by which the machine Is operated. By ope-
rating the lever the wheel is turned in efther direction, which gives motion
to the gearing. The pecullsr construction of the lever and notched wheel
enables the sald lever to be readily shifted at the end of & stroke to obtain
a new purchase, so that immense power may be applied by s series of suc-
ceasive effor!s until the desired eftect has been accomplished, This power,
when applied to s punching press, enables the punch to be readlly foreed
through a bar five eighths {nch thick, oreven thicker.

Improved Operating Mechanism for Hatches.

William 8. Harris, Brooklyn, N.Y.—This invention relstes to the bolsting
and lowering spparatus employed for simultaneous opening and closiog &
serfes of hatch covers by s windlass or other power; and It consiats of the
rope, chaln, rods, or other device employed for connecting the hateh cov-
ers to the power apparatus, extended directly from one cover Lo another,
from the topmost downwsrd, and passing through a notch or eye In them,
of peculiar construction. There s a koot above and below the sovers, Lo
prevent the rope from runoing through the eye without effect, sald knots
belng placed such a distance apart as to allow of such little play of the
rope as may be neoded to each cover. The object is to simplify the
arrangement aod cheapen the cost of such apparatus.

Improved Log Turuer.

Willtam E. Hill, Erte, Pa.—~This {5 an (mproved log turner, which is
applied to the log, and the rolling wotion of the log is produced by the con-
tinuous motion of the spur wheels without tearing or Injuring the same,
while allowiug at the same timne the nmediste [nterruption of the rollicg,
and the placiog In position of the log for sawing; the rolliog mechanism is
then carried back to rest on the supporting frame out of the way of the
saw. Wheels with pivoted spurs are provided for simultaneously ralsing
and rolling the log, which wheels are Keyed fast to a ahaft turnlog in bear-
ings of a shield-like frame, which Incloses the gear wheels and brake
mechanism of the log tarner. The casing, with its spurred wheels, s sup-
ported on a supplementary cushloned frame snd thrown Into gear with the
driving power by sultable lover mechanism, which carries the wheel up
toward the log. The brake Is applled by a yoke with eccentrie, band, and
lever connection to the upper wheel, (ts lever serving the twofold purpose
of operating the brake and forcing the log into exact position for the saw
on the carriage, and throwing the log turner into gear.

Improved Music Leat Turner.

George Sweatt, Lobanon, N. H.~This tovention consists of fogers, for
turning the sheots, provided with a circalar toothed dase, and arrsnged,
oneabove another, on & vertical pivot in a chamber, In or below the musie
board, along which & toothed bar Is made to slide for \hrowiag the fagers,
sald bar baviog a row of teeth for each finger arranged to operate them
successively. There are foot treadles, for sliding the toothed bar forward
snd backward with pulleys, to bo turaed by them, and cords connecting
sald pulloys with the bar to move it by being pressed on them, one treadle
and pulley belng to pull the bar to the right, for turniug the leaves from
right to left,and the other belng to turn them back again, when it way be
required to do »0. The muslc rack 1s adjustadble forward aud backward
relatively 1o the nngers, for turning the leaves, and Is beld up to thew by
spriogs, #0 that the leaves between are always held 1o the proper relation
to the fingers, whother tho beok be thick or thio.

Improved Portable Fence.

James M. Wallls, Bocky Comfort, Mo, —This s an tmproved stay for
fences. Ono brace is set In an (nolined position and extends to the top of
the fence. The fool brace, the lower end of which rests upon the ground,
1s attached to the other brace, near its middle point. To the braces are
atiached vertical bars. When the stays are applied to & rall fence, the toot
brace is attached (o such & poaltion that it may support the bottom ratis of
the fence at the proper distance from the ground. In this case two vertical
bars are used, and tho ends of the ralls of the adjacent panels ars placed
upon each other alternataly, The top rails are placed above the brace first
weationed, & block belng notehed and ftted uto the space between the
brace and vertieal bar for the enda of the top ralls Lo rest upoo.

Improved Dumping Wagon,

Charles Campbell, Cambridge, Wis,.~The hiod part of the bottom s at-
tached to a roller, suspended under the box sides. The front end rests on
& 0ross bar fastened to the box sides, and the roar end is held up by a hook.
The houuds of the hind truck sto (astened to the cross bar. The fore part
of the bottom I attacked 1o another roller suspended unaer the box sides,
and rests at the rear end oo the reach. This reach Is conpected to the oross
bar, 50 4 10 bo detached whean the 10ad 18 1o be discharged to let the hind
end of the fore part of the bottom down, The connection is made by &
staple which passes up through the bar so as o be fastened by & long rod
which slides In from tha side of the wWagon box, so that 1t can readily be put
in aud takeu out,

Improved Apparatus tor Puddiing Iven.
Josoph Davies, Knoxville, Tean.—~This invention conslsts of two pud.
dling tools, oue revolving and the other having a reciprocating motion
within & rolary furnace. 1t Is belloved that, by the rotation of the hearth
1o this manner, the puddling 1ools can be worked by pawer (o o sliuple way |
becauso the lron 18 brought to them by the hearth; aud by using powe ¢

driven tools, the puddior’s labor ts mu b lesseued,
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TN ONarge for Insertion wnder ihe Arad (4 81 @ Line.

Models made to order. H.B.Morris,Ithaca N.Y.

A thor Draughtsman,
gm&%ﬁ‘hﬂ Joyment,
B, L. Johtison, Puiladelphia, Ps.

; Glasses, Lensos,  Prico
LAst Freo, fister. Optician, 48 Nassau 8L, X, V.
The recently discoverod Evorgroen, Fru.

i ng Pitie, For partionlars, address (stamp
enoloned) J. ¥, Lowls, Wyoming, :mnrn; (}.\;o-. l"-l

A Machine i of Band 1ron,
n&ﬁam ..’..&.‘.’?._‘.!'3?.«" b (e Whoelltg Ainge
©o. Hee sdvertisement In thix column.

_Bxi&lpz.‘.’ Croquet hns the Patent Socket
" o— Sorew Machines of dif.

t cheap; also, 8 socond hand Press. Write,
‘z- .‘.‘mm ) u;. niv'n. Lowell, Mass,
LI

ent, a8 Attachment for Bollers. las
ke suveral years, and gaves from 18 o W per
“of fusl, Clroulars, With tostimoninls, sent free,
on IO, MM.Mud.)l'::. o g
Nail Makor's Bead and Faoe Stonos—Bost
n &‘gﬂﬁ\. Prilnoeiphin, s,
w 'g‘o Cat of the Locomotive (which
s now betag publisthied weekiy) in the Hatlroad Gazetto
18, Wil contaly engravings and desoriptions of
Wihistle, Throbtle Valve sod Gestes, and wo-
1o ongrayings, made to a aowle of ) In.to 1 1e., of
wheoled Jocomotive by the Grant Works, Swleeled,
' and Mogul Locomoliye by the Haldwin
% ke, Stigle coples 10 cta, $4 A year; K (or i monthe,
Adidress The Rallroad Gazetie, 71 rondway, New York,
A practieal Machinist, compotent by expe-
rteneo,would travel and sell machinery for somo respon-
sitle company, Addoess B8 Willlsms, Dlughamton,N.Y
dﬁmonl—lo. & J. W, Fonchitwanger, of 66
r 51, have removed to 150 Folton St two doots
above Chureh 8t., New York.
Position Wanted—To Teach Chemistry and
Phiyslos. Salary $1300. Address A, M., Station H, N3,
Farniture Men and others—A noew patont
oonvortible oradle and orth : aleo two alher patents fn a
woold article, The whole or parts will bo sold for s
smull amount in ofther patent, Reoed & Co,, 843 Broad.
way, Now York,

cals, nd Minerals hnported
hrgl: ?.iw. ré&m. No.1%0 Fulton St ..rlomo\md
from 53 Cedar St., New York.

Alarm wanted by N, W. Ader,
wm“ 23

Fan Blast), Portable and Station-
ary. Keystoze Portable Forge Co., Phlladelphla, Pa,

Patent for Sale—The best Burglarproof
Door Lock In tae world. F. Gyss, 18 Greene 8¢, N. Y.

Small turning in metals done to order by
Hendey Brothers, Wolcottville, Conn.

Steam Whistles, Valves, and Cocks, Send
10 Batley, Farrell & Co., Pittsabargh, Pa., for Catalogue,

For Sale—A “Burdict” Bolt heading Ma-
chipe, improved—perfeot order—at alow price, Address
C. E. Hunter, Hinsdale, N, H.

Patent for Sale—Patent Knife, Pen and
Penholder Combined, Has pald, and will pay, large
profils. Address Patentee, Box 143, Hinsdale AN. M.

For Surface Planers, small gize, and for
Box Corner Grooving Machines, send 1o A. Davis, Low-
ell, Maes.

The “Scientific American” Office, New York,
1s ftted with the Minwsture Electric Telcgrapbh. By
tooching little butions on the desks of the mansgers,
wignals are sent 1o persons 1o the various departments
of the establistment. Cheap and effective, Splendid
for shops, oftices, dwelllngs. Works for any dlstance.
Price #5. F.C. Beach & Co., 38 Broadway, New York,
Makers, Send for free tllustrated Catalogue.

The most Perfect Power Hammer—Exclu-
sive Right for sale, or bullt ou Royalty., Particulars of
Samuel Pennock, KEennett Square, Pa.

Engines 2 toS H.P, N.Twiss, New Haven,Ct.

Ste’gtoe, McFarlan & Co,, No. 212 1o 220
West 24 St Cinclanat!, Ohlo, manufacturers of Wood-
working Machinery and Machinlsta® Tools.
circulars.

Steam Boiler and Pipe Covering—Economy,
Safety, and Dursbility. Saves from ten 10 twenty per
cent. Chalmers Spence Compasy, foot East 9th St N.Y.

Pattern Letters and Figures, to put on pat-
terns of castings all sizes. H.W Enight Senoca Falls N.Y.
For best Presses, Dies and Fruit Can Tools,
Bliss & Williums, cor.of Piymouth & Jay, Brooklyn N.Y.
All Fruit-can Tools Ferracate, Bridgeton, N.J.

Brown's Coslyard Quarry & Contractor’s Ap-
paratus for boleting and coaveylog materials by iron
cable, W.D. Andrews & £r0., 414 Water 5L, New York.

For Solid Emery Wheels and Muchinery,
#2804 to the Unlon Stone Co., Boston, Mam., for clroular,

Lathes, Planers, Drills, Milling und Index
Machines, Geo, S, Lincoln & Co,, Harttord, Conn,

For Solid Wronght-iron Beams, etc., see ad-
Yertisement, Address Unlon Iron Mills, Pittaburgh, Pa.,
for Wihograph, ete,

Temples & Oilcans. Draper, Hopedale, Muss,

Hydraulic Presses and Jacks, new and sec-
obd band. E. Lyon, #9 Girand Street, Now York,

Peck’'s Patent Dml. Press. For circulars,
sddiess Milo, Peck & Co., New Haven, Conp

Small Tools and Gear Wheels for Models,
List tree. Goodoow & Wightman, = Coranill, Biston M.

The French Files of Limet & (o, are pro-
pounced saperior to all other brands by all who use
thetm. Doclded excollence and moderate cost have mude
thiese goods popular. Homer ¥oot & Co., Bole Agents
for America, 20 Plstt Stroot, New York,

Mining, Wrecking,
umping, Drainuge, or
""‘“"“&‘c"‘“"’- for saln urprrn‘f.' Eee ldv‘irl‘l-e-
went, Androw's Patent, insidg page.

Two 60 H, P. Tubular Bollers £

7 ers for Sule (Mil.
ler's patent) very low, if applied for soon. Wllll bs: s d
separately or together. Complaty connections snd pump,
Holske Machine Co., ¥ Chiorry Street, Now York,

Lovell’s Family Washing Macl i
85, A perfect success, Warrantod nn luc ’;i.nr'.'. AI;?::
wanted. Address M, N, Lovell, Krte, Pa,

Buy Boult's Paneling, Msulding,
nmn.’luhlnl. Bénd for clroular snd .‘fm,ﬂ'i,lf,'},‘,'{’j
B, C. Mach'y Co,, Battle Creek, Mich,, Box 217,

Wanted—A first class Machine, known
swong Hinge Makers ss s Blitting Machine. Address
Wheellng Hinge Compaoy, Wheellng, W. Ve,

w 'a':mdm—&sm Rights for Sule of

Scod for

Scientific

Prico only three dollars—The Tom Thumb
Electrie Telegraph, A compact working Telograph ap-
paratus, for sonding messages, making magnets, the
electrio Hght, glying alarms, and varfous other purposes.
Can b put 1o operstion by any Iad, Iaclades battery,
key and wires, Neatly packod and sent to all parts of
tha world on receipt of price, ¥, C, Deach & Co,, 268
Broadway,oor, Warren 8t New York,

Engines, Bollers, Pumps, Portable Engines
(new fld Nandy, 1. )M, Bhoarmsn, 45 Cortlandl 8L, N.Y,

Automutio Wire Rope R. R, conveys Coul
Ore, &0, without Treetle Work, No, 6] Broadway, N. Y

A. B, Havens l.lﬁh!n Towns, Faotories, Ho.
teln, and Dwolllngs with Gas, 61 Brondway, New York,

Beat Phitladelphin Oak Belting and Monitor
Atltohed, €, W, Arny, Manufacturer, 801 & 302 Chorry
Bt Philsdelphia, s, Send for olreular,

Rue's * Little Giant” Injoctors, Cheapest
and Nest Botler Pooder 1o the market, W, L, Chase &
Co,, &, 10, 97 Libarty Street, New York,

A Superior Printing Telegraph Instrument
(the Selden Patent ) for private and short lines—~awarded
e Firet Promium (a Bliver Medal) at Cinotunst! Expos
Miton, 1N, for * Peat Telograph Instrument for private
use" s offered for sale by the Mercht's M*f°g and Con.
struction Co., % Nrosd 81, New York, P, 0O, Box %,

Woolen and Cotlon Machinery of every de-

soription tor Bale by Tally & Wilde, 20 Mlatt 88, X. Y,

Dean’s Steam Pumps, for all purposes; En-
winen, Dollers, tron and Wood Working Machinery of
all deseriptions, W, L, Cuase & Co,, 98, 95,07 Liborty
Htroot, Now York,
Partion nending estimates for Machinery
of any Kind, eall on, or address, W, L. Chase & Co.,
i, 95 97 Liberty Btroet, New York,
Dickingon's Paront Shaped Dismond Carbon
Polnts and adjustabls holder for working Stone, dress.
og Emery Wheels, Grindstones, &o., ¢ Nasssust, N Y,
Steam Fire Engines—Philadelphia Hydran-
e Works, Phlladeipnin, Pa.
Bone Mills and Portable Grist Mills,—Send
for Catalogue to Tally & Wilde, 20 Piatt St., New York,
Waterproof Enameled Papers—all colors—
for packing Lard aud other olly substances, Chloride of
Lime, Boda and similar Chemicals, Cartridges, Shoe Lin-
togs, Wranplng Soaps, Smoked or Dried Meats, and De-
slocatod Vogotaliies, Sholf Papors, and all applications
where absorption Ix to be resisted. Bamples on appli-
cation, COromp's Labol Pross, 7 Fulton St., New York.

For descriptive circulars, and terms to
Agentaof new and salvable mechanical novelties,address
fames H. White, Newark, N, J., Manufacturer of Sheet
nod Cast Motal Small Warns

Paragon Gold Quill-Pens—The best in use,
C. M. Fisher & Co,, 10! Fulton Street, New York.
Emerson's Patent Inserted Toothed Saws,
snd Saw Swage. See fonsl advertls t on out-
alde page, Eend Posta) Card for Circular and Price List.
Eme:son, Ford & Co., Beaver Falls, Pa.

Spools, Button Molds, and all small tarned
goods made by H. H. Frary, Jonesville, Vt.

T. D. W. can best adjust the pea of a scale
by experimentiwith s known welight LG owill ind en
explanation of the wire rope and sheave mystery on p.
191, vol. 29.—J. H. will find directions for waterproofing
caryas on p. 122, vol. 27, Varnlsh for chromos Is de-
scribed om p. 154, vol. 27, A solution of gum dextrin 1y
sometimes used on postage stamps —E. H. will ind J1-
rections for galvanizing wrought fron on p. X2, vol, 2,
—K. will find a recipe for fine shoe polish on p. 73, vol.
2. —W.W. P, will ind that marine glue, described on
P. 202, vol. 35, will auswer his purpose.

A_R. B asks: What elements are removed
from the soll by the growth of cabbage? A. Theouter
leaves of perfectly ripe cabbage are composed of albu.
minous substances,1°16 per cent, woody fiber, gum, and
sugar,5°0 per cent, ash, 22 per cent, water, 91'1 per cent,
The heart leaves contain a little more water, anda t.
tle Jess of the other constituents. It removes potash,
lme, phosphoric and sulphuric acids principally from
the sofl. These acids are {n combluation with the varl

ous bases which are absorbed by the growlug plant,

A L C.asks: 1.1f I take a tube of suita-
ble length and dlameter, and on one end pat a double
convex lens of about ¢ Inches focus, and in front of this
end amirror, st the other ead a triangle, s there any
way by which I can project that t:iapgle on to the wmir.
ror, 5o that I may be able to sce It from the outlalde? AL
N7t when arranged In the manner stated, 2, Can you
give meany information 1o relation to the difierent spe-
cies and charscter of the marine vegetation of the Grest
Banks of Newfoundland? A, See the reports of the
exploring expeditions sent out by Eogland and the Uni-
ted Ststes Government, 3. What ie the best theory on
the phys‘cal constitution of the sun? A, The sun 18
supposed to conslst of a central solld or lquid mass,
which ls surrounded by two or more shells or eavelopes,
which consist of the vapors of the various metallicand
other bo dles constituting the sun, and of gases, esp ool
ally hydrogen in u state of {ontense fgaition,

F.T. H.asks: 1, Can I prepare ammonin
arsenitess s reagent ! A Ammonia arsenite, (NHY)P0,A8?
07, is produced, according to Pasteur, when very strong
squecnrammonia s poured upon arsenlous oxide. It
exisis only in contact with ammonla, quickly giving o8
smmonta fn contact with the air, It forms a yellow
precipitate with sflver salts. 2. What degree of heat
can Iobtain o an evaporativg dlah on an oval copper
weter bath overs Bunsen burner? A, Youcannot ob:
taln s heat of over212¢ Fah. lo an ordinary witer bath,
whatever the contalning vessel and the source of heat
moeybe. 8 What aretbe specific gravity, hardness, and
other minernlogieal propertiesof borateof lime? A,
The epeelfic graovily of borate of lime In botween 284
and 2268, Itis sutliciontly hard to seratoh fluate of lime,
orcaleium Nuoride. Ite color Ix white, shadod with
gray or greeh, and sometimes milk white and tranalu.
cent or nearly transparent, Onpo varlety Is gray, white,
and reddisb 1o concentric atripes, Before the blowpipe
Itawellsinto s milk-white mass and then melts into a
transpsrent glass, colorloss, or sometimens pale rose col-
ored. It Iscomposed of ltme, silex, boracle acld, and
water.

J. T.asks: 1, What will dissolve ultrama.
rine to make writing fiujd? A. Ultramarino can be sas.
pended in s mucliaginous lquid, like ordinary mucilage,
for the purpose you mention, 2, Will soluble glass dry
on ap {ron surface exposed to friction? A, We do not
sdvise the application of soluble glsss whore metallio
surfaces rub together, 8 Will a long belt transmit more

power than s short one? A, No.

Americin,

S. B, says: 1. We have a collar hostor,
with threo hot atr plpes heatlog Bve rooms; one of the
pipos rans Into a flue which heals two rooms on the
first Noor and one on the second floor. There are no
dampers (n the hot alr pipes or In the flue. When we
waut all the heat in the two roomws on the st foor, we
close the registers on the othor pipes and tho upper part
of the flue, which leaves o yacuum in thoss pipes and
theflue, 1 think that, (f weo hnd dsmpers In pipes in the
oellar by the hester, and one fn the Aoe right sbove the
regiater on the firat foor, we should got more heat, A.
It is ununl to provide dampers In the hot alr plpes near
tho furnsce (n the cellur;and you would saye some hoat
by baying thom, namely, that portion whioch skoapes
from the pipe not used, by radiation from 11, and by the
roglater in the room pot heated, whioh seldom oF never
olowas tight, 2. Can yon Inform me what the sieing
that plumbers put oo the pipes, preparstory to wiplog
the Jolots, s made of ¥ AL 1L Is propared with lamp-
blsok and glue botled In water, with sometimes a little
lager beer put Into 14,

A B, nnks: What 1s the value of apthno
ny. what Is 1ts use, and where Is 1t mostly found? A,
Alloyw of antimony, with fead and tin, are largely used
fortype metal, An alloy of W0 parts of copper, § of
oo, and s of antimony Is used for sockets tn whioh the
steol ortron pivots of maehinery are at work. The gray
antimony oreIa found fn the Harte mountalnsin Ger
many, and also In Uornwall, Auvergne, Hungary, and
Boruvo. The oxide of sotlmony s found in Algeriannd
insmelted i France, Red antimony, which s s com:
pound of oxide and sulphitde of antimony, Ix found In
Tuseany. Themods of working the oros Is too long to
bo glven hero,

A K. F. asks: Will you give me n recipo
for tuaking a good quick dryer for ofl paint? A, Lin
soed oll § gallon, powdered Htharge 5 10, almmer with
requent stierfng untile pellicle beglos to for, romoye
the scamiand when It has beeoms cold and has setiled,
decant theelear portion. This Is used by house palnt,
ers.

E. L. D, nsks: How can | remove ennmel
from gold without heatlog? Theeuamel Is the blue kind
used for ornnmenting Jewelry. A. The enamel 1o which
you refer, boing a apecios of glaes, can be removed with.
out heat by the netlen of hydrofiuoric acld. Thia Is
mont casliy applied by wettiog the ennmel with suls
phurie acld aad then sprinking over it some finely puls
verizod fluor spar (calolum fluoride), by which moeans
hydrofiuoric aeld Iy set fren and attacks the glans, the
gold not being aflected by elther acid. The sulphnric
scid should be slightly warm, and care taken toauvaold
the fumes and getriog theacids on the haods, an hydro.
fluorie ncld 1s vory corrosive to the skin., Seversl ap-
plications may be necessary. Wash off and dry aftor
eschapplication.

P. H. W.says: To heat water 1 placed a
copper tube fn n coal stove ; the tube (s 131nches doep,
5% Inclhies dlameter, with a ball made on the circle of
same dinmeter. Tt was fillednearly full; and while bholl.
Ing rapidly, [attempted to take {t out, but the steam was
risiog 8o fast that | could not place my hand near to It
Ithen poured a lttle cold water into {t, which cheoked
the steam entirely, so that there was no visiblesteam
arising from (v, I'took It and set {t on acold plate of
fron, where it stood 6 or 8 minutes, then took it by the
ball agaln, holding {t two minutes. There was Lo slgn
of steam arfelug from the water, but ss soon aslat-
tempted to pour it out, the steam burst forth in such
yolume that It was only with the greatesteffort thatl
succecdod In keeplog it from scalding my hapd. Did
the cold water remain on the top, and at s lower tem-
erature, condensing the steam, untll poured off? A, The
exploslon was caused by the power which waterina
quiescent state has of retalning » large amount uf
steam, and setting it free when shaken or suddenly agl-
tated.

F. M. B, says: 1. While on the roof of
1wy house, watehing the chlmuey burntng out, I noticed
s stream of electrical fire or lght passing on to the
polnt of the platinum arrow or westher vane attached
to the lightaing rod and passing off from the opposite
end. 1touched the pelut of the arrow with my hand
and the Jight ceased; on removiog my band, the electri-
cal current was again ostablishied. ! reversed tho arrow
{n direction, putting the polut opposite to the wind;
aguin the light ceased, On letting go of the arrow, the
point turned toward the wind and the electrical light
was resumed again, At the time the wind wasblowing
from southeast, rain and sleet were falling, and the bar-
ometer was low. The following questions arise: Doecs
electricity go with the wind? A. Atmospheric electri-
city lscaused by tLo advancing clouds. 2. No lght.
ning belng scen, was this voltale electricity 7 And if so
why did not the current pass from the arrow o the
lightoing rod, sud thenoe pass to the ground lustead of
passing off from the reverse end of the arrow ? All the
conneotious of the copper rod are goodan: the lower
end isulne feet In the ground, which is moist. The rod
pear to and below the arrow (s costed with soot from
the chimuey: would this prevent the flow of electricity
totho earth ¥ A, It was not voltaic electricity.

J.D. 8, says: [ am informed that there isa
mwethod by which tracings made ou tracing muslin can
be reproduced on prepsred white paper. Ibellove a
negative Is propared directly from the tracingand after.
wards printed on the prepared paper by exposure to the
sun, What solution is used, or how (s the negative ob.
talned 7 A, The drawing is properly mounted In frout
of the camera, and & photograph is taken in the usual
maper, This negative 1« then cmployed tor solar
printing by direct contact with sensitized paper

W.says: In Dr. Hayes'* Open Polar Sea,"”
ho states that he procured sufficlent fresh water for the
crew of hisrchooner by bolling sea water in a gommon
tea Kettle, uslng & cank as a condenser. Is ILs0 cary a
process to purlfy sea water? If so, what Is tho use of
the exponsive apparatus sold (o Europe for this pur
pone? Wo hear of the crows of vearels perishing of
thirst, Surely, if thore fa s stmple process of purlfying
von water, It should be made widely known, A. There
18 no dimoniey fn procuriog water freo from saline mat .
ter in the manner deceribod, But water, so distilled,
Alffers from natural water by contalning no ale and be.

Tog freo from gortain small amonnts of mineral matter,
which make sprivg water lvely snd palatable. T'he
aerntion and Nlteation of distilled water complicate

the apparatus snd render It gxponsive,

G, W. asks: Can wood be petrified, and how
isitdonn? A, Obe method fa: Atter the troe Is felled,
place the root end in a solution of nulphate of copper
and acetate of tron, After remsalniog Tor a fow days,

the wood 1s completely satorated, Another method ta to
place the wood In a vessel from which tho alr s oxhaus
tod { anlphiste of fron or aluw solution s then lot in and

presureapplied, The wood is then partially dry, and
aftorwards 1t I8 treatod with » solution of ohloride of
eatetnm tn the e munner, Or the wood can be e
preguated with wator gluss, und thon treated with an
ueld

C.E, Y, nuks: Cumﬂlﬂlo#h
from the muriate of zine, of can & f
posited on fron or other motal from the m
tlue ? A, The muriate of zine has been ]
WH1d Lo possess no peculiar sdvantags, i

G, O, 1, nayw, in JN. Won
IR sy L B B
oently brought to Uttea and stiown to i sctentl]
of the place, smoang others to Mr, 8. W, Chiudl
Immoedintely sald that 1t way the resalt of ooy

and to convinen the others, e selectod a ploce of ¢
plue, Isld 1L upon o block of tron, aud struek It one
with s nammer, 1Cwasthen plaved fna yieo and 8
down through (he edie  lmmedintely the oompressed
woou bulged out and assumed the shaps (£ now hins, |
oncloso you the piece, Tthink that the orfginel one Gan
Yenccounted for in the ssme manner. The tree elthor
AtPUCK & KLONO O other subwtance fn falliog, and was
thos indented at that spot, or the board has been pre-
paredfor ajoke. A, Mr. Chubbuek hiss certaluly soc
cegded 1o producing an sppoarance stmilar (o that of J,
N W. s baard, and tils explanation fs correct,

8. nuke: How thick is the earth’s surface or
croat? At what depth (o tie earth will it be hot enough
1o fuse a1l known substances? A, It (x ascertsined that
Stadepth of a vary susil proportion of the esrth's di.
amoter, all knowh substances would be 1o & state of fu.
son, Exporfments made st Creuzot, France, led the
survers 1o bultove that, st s dopth of 80 miles, the
would reacl 4,000 ¥ah , more than sufficient to melt
pIstionm, Asto artesian wolls, see . 211, yol, 80,

L, 1 ngks: What ean I use to make o joint
wtoam tight? A, Useo oqual parts of white lead siid red
Tend, and add as mueh bolled Mosesd oll aa 1a required
Lo make a putty.

G. N.—Animnl vaccine virug can be ol
tafned st all times and 1o any quantity feow Fraok P,
Foster, M.D., Dircctor of Vaceine Department, Now
York Dispensary, 187 Conteratreet, Now York city, 1t s
furnished (n three ways : On alfps of quill, costing each

Hre erusts, costing $2 eachi, The first 1s the most handy
o ise. The method of ustng 1t 18 8o ximple that it s
within the power of every one to vaccinste: Dare the
Arm to be vaccioated to the shoulder, and, takiug s large
noedie, seratel the skin two fnolies below the shioulder
I cross Unes until a place the size of 2 threo cont plece
looks watery ; then dip the quill Into warm water for &
feeond, and rub the smaller end upon this spot for a fow
secconds,  Allow the arm to remnin bare for some min -
ntes untll the spot scems dry. Each quiil {s sufejent
for one peraon; but the capiilnry tube contains sumcignt
virne, o a liquid form, to yacclnate ten or twelve per
sons, Itis uecessary to blow the lymph out of the tube
upon a knife blade In micute quantities ata time,and
rub the knife blade upon the Apot propared as before de-
soribed, The crust may be macerated In water and then
applied. Virusis prepared for use lu this way: When
the pustule upon the cow is fall of matter, the small
quills are dipped into it, allowed to dry, and rolled In
tin foll. The capillary tube is sltaply a vory fine gism
tubie, one ond of which {3 dipped Into the matter; the
matter will nearly fill the tube, by what is called capil-
lary nction of thetube. Then the portion of the tube
not filled with matizr (s broken off, tho two ends sealed
up with seallng wax, aod the tude is now resdy for
1 p 1 Vaccine viras from the cow Ia the par-
estand most eficlent known, first, bocstise young and
healtuy hetfers are the only anfmals from which the vi-
rus is taken, and secondly, becsuse (t can always be ob-
talned fresh from the physiclan above mentioned. A
letter, addressed to him enclosing 33 cents or #2, will be
answered by return post by a letter contaln og the quill
or tube.—~S. H, C.MD,

W. H. J. asks: Willa :f.’;h“ draw water
100 feet high, 1f 1t had 150 feet £ A.Xo. Therise of
water wounld be less than Si feet.

M. C. asks: Is there any machinery for
utilizing the power of water, asit 15 ordinarily Jsid on
indwelllng houses? A. Yes. Water cogiues and small
turdine wheels, for driving sewing machines and other
purposcs, are In the market.

E. L. S, asks: 1. Is it possible for gas to
escape from a burner when lighted, unconsumed? A.No.
2, Isittherevolution of our earth which produces the
atmosphere? A, It does not produce the atmosphere,
but causes certaln great movements in the atmosphere,
such as the trade winds,

D. C. 8. asks: Has heating with hot water
been adopted In this country? A. There are seversl
firms io this city who make heating by hot water aspe-
clalty,as also some tn the other principal seaboard eit-
les,and who have put their apparatus In a great masy
bulldicgs, both publicand private. The cxpense, how-
ever, of heating by this method is fully as great as that
of steam.

E. M. B. asks: 1. Whatare the most power-
fully explosive substances or compounds known, that
can be oblalued in large or inexhaustible quantities?
A. Gun cottog, nitro-glycerin, dynawite, and duslis.
One part by welght of gun cotton Is equal in projectilc
power to § parts of gunpowder; 1 part of nitro-glycerin
to Sparts of gunpowder. 2, Which of sald explosives
are the cheapest per unit of explosive power? A, Ni-
tro-glycerin, 8. Which of rald explosives burssorex.
plodes with the least smoke or ashies? A, Gun cotton
should leave no restdue. 4. Isthere any treatise upon
explosiyes that will give meall the Kuown propertios
of the principal explosives? A, See our adverthing
columns torbooksellers® addresses,

G.S. R, H B. G, and others question tha
scenracy of our answer to W, L, N, 1o w(inlch we stated
that Itin not a fact that all matters that form seale (o &
boller loat on the water a8 scum, A, Compounds of
Hme are precipitated from solution in water ss the tem.
porature Increascs, and the carbonate of Mme, belng
Hght, rison to the surface of the water, If there In a
good olroulation In the boller, The sulphate of lme,
which Is heavier, sinks almost mmeodiately aftor precip.
ftation, Noth of theso substancos can be most readily
remoyved by n suriieo blow, sinee thoy are formod more
apldly s the temperature of the water [Horoases.
When the bolier (s not fn use, the partioles of carbonuto
of e vo longor rige Lo the surface, but settle down
upon difforent parts of the boller.

Q). P, H, nsks; How many pounds of nitrate
of ammonia wonld be required to freezo n gallon of wa-
ter? A, Theoretically, nearly £ 1ba, when the tempers
ataro of the water 1s 682 Fah,, but in practice a larger
quantity, owing to the absorption of Leat from the cons
talnlog vessols,

J.G. H, asks: 1. Can sugar be kept liquid
by any chemical process? A, No. 2. How can copylng
Ink bo mwade from common writiug fok? A, Ny the ad-
Altion of s litlosugar. &, Can water colors be wade to
copy, the samo as copylng Ink? A, This osn bo casily

triod,
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Lo says: 1. [ want to make a heat governor
fora kot alr furnace, If [ euclose, In s tube exposed 1o
the hoat, quickstlver, or slmply the alr in the tube,
from which can I get the most expansion OF pressnre (o
not onthedsmper? A, Quicksliver expands the 0 01540
times 1ts volume on being heated from the freesing to
the bolllng point, and air (C0643 tlmes, so that the oxXpan
wlon of alr Iy much greater, 2. Can you suggest s way
by which this pressure may best act on alever? Pure
rabber wonld suswer the purpose It perfectly airtight,
A, Ny moans of an atrtight piston.

M, ngka: I the minoral found with lead ore
sl known Lo minors A8 mundie the same as fron py-
rites? A, Mundlo s the name of copper pyrites among
Euoglisah minors,

CLS, aska: Had eighteen hundred and sov
enty-four foll years of the Christian ora passed on Jan
usry L,A8W? A, Not exsotly, The years as reckoned
by the caloncar do not agree perfectly with those ealeu
Iated on astronomionl dnta,

F. C.C, naks: What can I apply to the back
Of sheet copper o prevent gold sakering, while [ am
electro-gilding the face * It most not come off Into or
tnjure the solution. A. Use s thin coating of varnlah,

E. 8. asks: What s the proper temper for
s magnet, and how mueh of 1t shoold be tempered? A.
1tshould be tempored at as high a degree of heatas
[\ iblo, and the tempor should be drawn toa violet
siraw color,

B.S. 8 aaks: 1, Would a silyer rod used
for an anode (as in the llustration lo yourissue of Jan-
uary 31) be as good for plating s dozen forks or spoons
ax an anode of aheet allvor? A, Some electroplaters
use anodes of ploges or rods of silver, The genoral prae:
tioe 18 to employ sheat sllver; and while the former plan
suawors, the latter I on wOmo Accounts 1o be preferred.
2. How much sllver by wolght is onloulnted to be de-
posited upon & dogen forks, for stugle, donble, and
triplo plato? A. Tablespoons are single plated when
they nroplated with 4 oza, of allver to the gross, doable
platod with 8 ops., and triple plated with 12 ozs, Forks
in proportion, according to size, 3. What book do you
recommond for travellng electroplaters? A. Rose-
lear's ** Galvanoplastie Manipulations ™ 1s & standard
snthority.

@. P. L. asks: Is there any chemical or
other way 1o remove halr from any part of the face
without marring the face or loaviug any lnjurious marks
onlt? A. Hydrosulphate of sodlom can be used, but
oare must bo taken, lest the akin be attacked. Seo Sef-
ence Record for 1814, p. 20,

N. A. M. asks: Can you give me a recipe
for making nitro-glycerin? A, To propare nitro-glycer-
in, Yery strong nitric acld, density 49% to 90 Bawnd, (s
mixed with twice Its welght of concontrated sulphurlc
neld: 6 1be, of this mixture, thorougbly cooled, are
poured Into u glazed earthenware jar, placed In & pan
of cold water, and there ts next added gradually 1
1b. of concentrated and purified glyceriu, having a den-
slty of ut loust 30% to 31° Baumé, care belng taken to
stir constantly, Themixture Is left to stand for some
time, and afterwards poured (nto five or slx tlmes Its
bulk of very cold water to which a rotatory motlon
has been Imparted. Theoltro-glycerin sinks to the bot-
tom as au olly liqatd,

C. 8. D.nsks: I. Where it the largest re-
fracilog telescope In the world, and what s the size of
its object leas? A, Atthe Natlonal Observatory, Wash-
ington, D. C.; dilameter of lens, % inches. 2. I wish to
counect anether boy's home with mine by a telegraph
wire,and (as it is 00t conventent to bave It suspended
from the one house 10 the other) I want toknow If I tar
copper wire and put it under the sidewalk (fastened by
staples), If the tarred wire will answer the same pur
pose as Insulated wire ? And If not, what can I put on
the wire that will? A. Usean ordinsry insulated gutta
percha telegraph wire. 3. I bavea blackboard on which
1t Is difficult to leave any mark. What substance shall 1
put on it to remove that difficulty? A, Pat on the black-
board liquid sold by most stationers.

R. E. W_asks: Is there any way of making
OXygRen gua, chesper than the comumon method of usiug
potash and manganese * Nitrate of soda is much chesp-
er;caanot its oxygen be drives off? A, Nitrate of sods
1s readily decomposed at & red hest,and ylelds oxygen,
whichat firat Istoleradly pure, but becomes contamina-
ted with {acreasing quantities of nitrogen.

A. B asks: Is the white soft matter in the
center of & corn Kk 1 pure ch? A. It iats of

C, W, H, Jr, anks: How can cloth or velvot
Do made to stlek to eastleon? A, Try palnting the tron
with ot] paint, letting 1t dry, and theo attaching the
cloth with glue,

A A, W.oasks: How cnn 1| make bisulphide
of earbion* A, Youean probably buy tlsalphide of oar
bon more cheaply than you esn make 16, as It s now
manufnotured on the large seale, The following apps
Mius, however, may be suolontly simple aud choap
for your purpose: Dore two holes In the top of an fron
DOLLIG, suoh an maroury In tmported o, and into thoss
holos Nx two vopper plpes, one stealght, as on the Ngure

and the other bent, The bent tube 10 connected with
another tube leading to the bottom of a bottle flled
with loe, The (ron boltle s ftted Into the top of o far.
nage, so that about two thirds Is oxposed to the action
of the Name, The furnaces should have ahole In (ts tap
#0 thatthe bottle may Nt snugly tnto It, and the top be
protected trom the fire. ‘The bottle Is Alled two thirds
full of pleces of fresh charcoal; and when hot, u few
fragments of salphur dropped at intervals into the
stralght tabe, which Ia immediately closed with a plug.
The bisulphide of carbon is condenscd in the bottom of
the lce bottle, and slnks 10 toe bottom of the water, It
should afterwards be rectified by carefully distilliiog in
a hot water bath, in contact with chloride ol ealelum,
and condensod as before. Bisulphide of carbonls very
volatile and Inflammable, so that care must be used in
makiog and handllne,

N. H. F, says that J. P., who asked how to
prevent a wooden screw (rom checking, should boll It in
water with a little salt in 1t. It will then noever chook
or erack.

H. G. B, says, to M, B. C,, who asked how to
Increase the rapldity of the drying In his lumber kilo
You need no slr at all, and consequently haye toomuch
already. Alris good for respiration, but was not mede
fora drylug agent, slthough It s well adapted to pre-
vent too rapid dealcoation, And afr-dried lumber hos a
erust of dried wood on the outalde, which retards the
{nternal drylog and prevents the thorough shrinking of
the wood, leaving It Hable to swell or shirink with every
change of the weather. Again,air cannot sesson lum -
ber, which operation Is & chemical chaoge of Its albu.
men, preventing its future shrinkage, swelling, and de-
ecay. Even eggacan be so cosgulated as to keep for 10
yoars, and 1 have some, thus prepared, which are thus
old, ns perfect as ever they wero as, far asdecay Is con-
cernod, It was (and stiil 14) thought that thebest way
of preserving lumber was to extract the aldumen, by
soaking the lumber in water for 6 or 12 months, or by
bolliog or steamiog, These pr kil the lomd
for good work and good finlsh. Theslbumen should be
coagulated and retained inthe pores of the wood, and
1t will Keep out water or damp air as well as if the pores
were filled with shellae or other gum, evidently fitting
the wood for a very superior finish, This operation is
readily sccompiished by the well known means of dry
steam, requiring fewer days for {ts completion than the
soaking and subsequent drylog does months. In fact
it pays well to subjectall Jumber, no matter by what
process it has been seasoned, Lo dry steam, by the use of
which a black walnut treo may be cutin the forest on
Monday morning, and worked (nto furniture by Satur-
day night, and be better fortified sgatnst any tendency

T. A, C. says, in an answer to J. P., whose
query about se ssoning wooden screws Isanswered on
w219, vol, 8 Bore & hole lopgitudioally through the
eenter of the sorow ; 1t will not be spt Lo erack a0 badly
{n seasoning, because then the alr can got to Lhe center
of the wood, the sap cscapes therefromn, the center of
the wood contraots, and the strain oo the outside is les
saned, Of course, the larger the hole, the better for the
sessoniog process; but It shonld not, and need not, be
large enough to materially weaken tho screw. Ifinnd
ditlon, you can boll the serew In water, tha Job will be
bettered ; If bolled In ofl, It willbe complete,

J, H, P.gays: Tell G, C. B, that cracks and
noles 1o east fron kottles can frequently be flled by ce
ment composed of glycerin and ltharge made lnto s
SUT putty. 1t requires § or 4 days to harden, I have
filled holes {n kKettles au lneh or more 1o dlameter with
this coment, and used the kettles for years afterwards,

C, D. 8. says that R, H, F. can test squares
with the dividers by drawlog two circles one within the
olher, (rom the same ceater, of 15 and 12 Inches dlame-
ter respectively; then set the dividers to 0 fuches,
tosert on polat in any part of the outer circle, and wark
the polnt exsotly where & circle (drawn with the divid
ery In thisposition) would Intersect the Inuer cirele;
now draw & straight Mne through the center of the elr
olos and throtugh the polnt marked io toe inner clrele;
and through the ocuter one, another line starting from
the polut where the dividers wero lnserted In the outer
olrole through the center of the circles until the outer
olrole In resched, If this 1a done exsctly, the polnts
whiere those lines lutersect tbe outer clrcle will form
the cormers of & perfect square whose side Is 1181574
Inches, If tho square Is correct, It will fit the square
thos formed and also the Moes in the center, which di-
vido the clrole Into 4 equal parts, sod the angles must
be 80 dograes, This In based on the rule for finding the by
pothenuse of & right angled triangle, thus: 63=86 and 5=
B4, sum 100, the square root of which s 10, This (s some,
times ealled the 6, 8, and 10 rule for squaring bulld-
fnge,

MINERALS, ETC.—Specimens have been re-
ceived from the following correspondents, and
oxamined with the results stated :

D, H. E.~Thls mineral Is compact soapstone.

D, B.~The minoral resembliog gold, which is inclosed
inthe quarts, ls fron pyrites.

J. K.~The crystal is garuet; It is a sflicate of alumi-
naand lron. Tho red stone Is quartz rock, colored by
Httle oxide of fron, The gray one is silex.

E. L. ¥.~Your specimen consists of cublcal crystals
of fron pyrites, Inclosed In gray quartz roek.

I, B, B~Crystals of fron pyrites, Inclosed In talcoss
schist,

L8, B~Your spocimen conslsts of a solld mineral
portion,and of yolatile substances, the latter amount-
Ing to 177 per cent, Glves off water and olls on heat-
lug, The residue left after heating consists of siliceous
gralos, colored with oxide of fron. Contalns s small
smount of soda but no potash. We do not know of any
use for it other than that of soap, and we can assign no
value toit,

O, K. ~Your sample of safety powder for use in pe-
troleam olls conslsts of salts, mostly common salt,
which have been dyed yellow, blue, and red In order to
disgulse the!r true nature. It is worse than vaiuclenm
It does not diminish the explosive nature of the olls,
and should be exposed &8 = frand calculsted to do great
Injury.

R. S, asgs: How can I remove the inside
bark of the cocos-nut, otherwise than by shaviogit ofi ?
—V.V.V.asks : What must I use:to paint show cards
with? The ofl In ordinary paint discolors the card
around the letters. I want somothing that paints very
black, also white and light tints for dark grounds?—G.
S.asks : What s the process of ferrotyplog?—M, B, A.
asks: What 1s the best way of removing tallow and white
lead that has been applied to polished parts of machine.
ry to prevent rust 2—W, H. D. asks: Does powder of a
coarse grain shoot more strongly than one of a fine
graln 7M. F. B. asks: 1. Which will shoot the greater
distance, a breech or a muzzle losdingshot gun? 2, Is

to shrink, swell, warp, or decay, and It will thow a bet
ter finlah.

H. P.says: If W. D. B., who asked as to
glow of ofl from a wick, will lower the wick, when not
lighted, below the top of the wick tube, the ofl will not

pread over the outside of the lamp, which is the case

morethan 50 per cent of staroh. The der In wa-
ter, fat, cellulose, and nitrogenous sudbstances,

K. K.K. asks: By what means can nitrogen
be prepared In large quantities, cheaply, rapidly, and
with stmple apparatus, simllar to a hydrogen gencrator,
850 a8 to be instantly ready? A. By heating nitrite of
ammonia.

F. H. M. asks: Is there any sure way of
riddlog an old house of bedbugs, cockroaches, oto. ?
A. As to bedbugs,if you can locate thelr dwelllng places,
use strong mercurial olutment, soft soap, and oll of tur,
pentine, in equal parts, triturated together, If they are
secreted In the timbers, fomigation by burning sulphur
18 the best method, For cockroaches, make polson wa.
fers of flour, red lead, and sugar, rubbed up with a lit-
tle muellage ; spresd out thin to dry.

W. 8. X, asks: 1. How can I make lard oil
1o stmall quantities? A, Lard oll (s chlefly obtatned an
A secondary product In the manufacture of stearin, It
s purified first by agitation with solphuric acld, and af-
terwards by steaming It or washing it by water. 4, Is
therea pollsh that will sdhere to such articles as o tin
Isutern of which the tin 18 wornoft? 1If so, how s It
made? A. Seo p. 515, vol. 29,

(G, W. W, asks: How can canvas bo pro-
pared for oll palnting? A. The canvas must bestralned
on & frame of thoroughly seasoned wood,s0 as not to
shirink, and o thin ofl dlllog must be put on till the tox-
ture of tho csnvas {a completely hidden. All seams
and projections must be ayolded.

J, A, M, asks: How can I smooth and pol.
{4 & ploee Of rough marble? A. Uso (1) wet sandstons
() & plece of unglazed pottery (also wet), (8) pumliee.
stong, (4) lead Alings aod rouge, (5) a lttle powder of

elnnd tn, rubbed on with a linen rag.

Z. P. B. asks: 1. What is the best substance
with which Lo clesn common snd undressed kid and
dogrkin gloves with, and how is 1t applied? A. Damp
them slightly, streteh thew gently over wooden hands,
and clean them with a sponge dipped In benzole. As
008 #8 they aredry, withdraw the hands, snd suspend
An the air til the smell Las pawsed off. 2, What lsthe
best Lo cleas ivory with? A. Ivory can be bleached by
exposlng It Lo the fumies of burslug sulpbur or to chlor-
1ne gas. [oseswer 10 your other question, consult & cy-
clopwdis of manufsctares,

with some,If not all, olls when the wicks protrude on,
of the tubes.

J.E. D. says, in reply to several correspon.
dents who aak how to gild oyngluo: First I see that the
glans is freefrom dirt and grease; then with my tongue,
1ick the place where [ desire the figure or letterto be,
and then press the dampened surface upon a plece of
gold leaf of suflicient alze, taking care to have {f smooth
and unbroken. Afterithas dried (which {s Indicated by
its assuming & polished appearance), I place It over a
markoed board,and with & sbarp lustroment and ruler
seratoh Nues forthe top and bottom of tho letters, and
thon (with quickly dryfogimaterial) paint the lottors,ta.
King enrd to reverse them so that they will show right
from the otheralde. When the palot (s dry, [ rub off the
superfivous leafand the job 1s done, If the work Is to
be done on large ginsslike store windows, It {s better to
palnt thoe lotters first on the outsidp, e thoy are to ap-
poar,and this will show where to apply the leaf,and also
how topaint on the loside, as the paint will show plain.
Iy through the leaf. When the joo Is done, the outside
lotters can bo oaslly cleaned off, It will help most per.
#0n4 Lo patut the letters backwards, to mark thom with
pen and (nk on paperand, after ofling the paper, look at
them from the otheralde,

P. H, B, says, in answer to W, E. 8, who
sakod how a 20 horse power engine can be started and
stopped by telegraph: I 1t be a alngle engine, 1t would
haye te bo seon that the crank was ina posttion to start
and tho atesm pipo and the steam chest would have tg
bo woll provided with drip exits;and the throttle valve
must be onslly workoed nod well balanced, 'ho throttle
lover conld bo aotustod by & wagoet, or by welghts and
moutiaofsm almilar to that employed to telp the hammoer
in spparatos for stelking the fire alarm telegraph bells
incitles, A double engine could ba #0 arranged o8 to
be stopped or started, st any time, by the same arrapge-
ment,

K. L. H, says, in repl{ to J. J. G, who
asks If there (s aby compound that will make the beard
grow faster than It satamlly wonld: The followlng
recipe s perfectly harmloss, and will make the beard
grow like mushrooms i & hotbed: Cologne 2 oz, Mquid
hartahiorn | dram, tincture of cantharides 2 drams, oll
of rosemary 1 drops, oll of nutmeg 12 drops, laveader
12 drops. Apply Lo the face dally and walt for the re-

% inches long enough for a gun of 10 gage? % What
are the different streogths of the materials used for
gun barrels? 4. Is Damascus twist as good as lamins-
ted steel for gun barrels 2—P. J. F. aaks: 1. What is the
proper charge of powder for a No. I3 caliber shot gun ?
2. How much powder will the same caliber cousume
without waste ?
COMMUNICATIONS RECEIVED,

The Editor of the SCIENTIFIC AMERICAN
scknowledges, with much pleasure, the re.
ceipt of original papers and contributions
upon the following subjecta:

On Kepler's Third Law. By A, L.

On the Elasticity and Slipping of Bolts,
By J.T. H.

On a Sciantific Toy, By E. L,

On Ascertaining the Width of Streams.
By J. €,

On the Manufacture of Leather. By D, S,

On Car Building. By N, E,

On Light, By T. H, C.

On the Attraction of the Sunand the Earth,
By H. K.

On Ventilation, By E. H. 8,

On the Canal Problem. By J. H.

On Foaming in Boilers. By G.C. P,

On Shellnc as a Dressing for Wounds, By
YW

On Squares, By M., 'T. C,

On Spiders’ Webs, By C.'T,

Also enquiries and answers from the follow-
ing:

PT.F~F.HL-)LRP-W. H.C~T, II.F.~J. W~

T.CCH~E. W.H.—-P.S.~J.L—F, II.L K.

Correspondents In different parts of the country ask |
Who sells a machines for testing the strength of the
arm by strikiong a fiat surface? Who makes Jig sawsfor
cutting out ship Umbers? Makers of the above articles
will probably promote thelr Interests by advertiaing, 1o
reply,ln the SOIENTINFIO AMERIOAYN,

Several correspondents request us to publiah replies
to their enquiries about the patentadbility of thelr in.
ventions, ete. Such enquiries will only be answered by
lotter, and the partios ahould give thelr addresses.

Correspondents who write 1o ask the address of certaln
manufscturers, of where specified srifcles are to be had
also those having goods for sale, or who want to find
partners, should send with thefr communiestions sn
smount suflicient Lo cover the cost of publication under
the hoad of * Bustoess and Persons),” which Is specially
davoted to such enquiries,

[OFFICIAL,)
Index of Inventions

Yo waien

Letters Patent of the United Btates

WERE GRANTED IN THE WEEK ENDING

March 31, 1874,

AND BACIHK BEARING THAT DATE.

[Those wiarked (r) are refasucd patents, )

Alarm, switeh, A C. GAPrts. .....ovurrerirsrssnnsss 19012
Alarm, 1L E, O, Wood (r),.. o SN
Amalgsmator, E. Hinckley........... , e

Animals, cllpplog, J. W. Guerusey..... 149.0%

Ax Lelve fastener, T. W, Porter., o MG
Dalls, bencing, 5. E. Smith ... .» HO006
Balo e, cotton, A. J. Nellls. ...ccvevvrivissnsnsoars 149,144
Ballot DOX, G, D). DAVIS. ocusioensccanvossnsaesivavans 149 202
Dasket, H. H, & J. K. Btevens . 349204
Bed bottem, spring, B, H. Otlx,, . 140,149
Bedstead, sofs, Stewart & Barr, PR L
Beer, coollog and preserving, P. L .o MO DI
Bloder, temporary, W. A, Harwood. ..., e o J9 018
Boller attachment, Camming & Rhodes. ..., 1mon
Boller flue clesner,J. Dykeman 19,163
Eoller, steam, J, Shackleton.... 10,100
Boller, steam, Spluk & Holland, 149,255
Boller, waah, W. & M.Kolb,........... ey
Bollers, ete., tube for, H. 5. Lansdell. 140,108
Bolt,mfedoor, M, Briges ovvveusen 109,198
Book and music stand, J. E. Ulber.,... . 109,450
Boot heels, burnishing, C. D, Brigham,... « 1000
Boot heels, burnlshiing. C.H. Helma e 1
Boot toe tip, Darrow & Walt, ... " e
Bracket, J. B, WISOD...ccovvrneinrnces . .or BT
Brewing malt lquor, T. Hawks......... PR LR
Balls' noses, ring for, H. C, Hart,.... 19,219
Bang cutting machine, W, L, Standis 149,164
Batton hole easing, J. B, Gardner,, 149,005
Button, sleeve, J, Obrig 149 057
Camers stand, A, Semmendinger... “nes PRI
Candies, ete. , drying, W. Schneldar. .oooviviienee. 149,850
Car axle box, H. A. Wendell, ,, e
Car brake, L. B, Kendall,..... 160,20
Car coupling, A, W, Decker,,.. 149,55
Car coupling, N. B, Ecoleaton, . 149,208
Car coupling, N. M. Hetzler,,., 149,220
Car coupliog, J. A, Richard., 19250
Car coupling, J. L, Tompkina,.......... 149267
Car coupliog, M. Waterbury (r)........... 5,518
Car coupling, Waterman & Root, FEL A ]
Car, rallway, H, Schireiner,...... . 149073
Car, rallway, E. S, Stiles.. - 19000
Car,street, I, B, Dunbam . 149,003
Carburetivg gas, L. E. Flab, e
Coardrubroli, A.Hesps. ..oeeommeccraannnns . 1%

Carriage wheel clamp, E. E, Wheeler, .. .......... HLITS
Cartridges. loading, L. A. Besrdalee.... . MW
Cartridge shells, loading, T. L. Sturtevant « M08
Carving marhine, Hasek & Metzger.,..... e 30021
Cement, saterproofing, J. Alcorn, Jr. - 100022
Catmney dullding dlock, J. P. Edson. - 139,208
Churn, Chesnut & Plebl.....cccuv.n.. cossanave 037
Churn dasher, J. E. Shelton.. 169,161
Clgar mold, J. F. Typh........ 149,268
Clothes wringer, H. K. Smith........... 109,28
Clothes wrisging machine, J. O. Couch. . 15,200

Cluteh, friction, J. J. Colllns (r)...... s
Copy distributer, C. B, Bralaard.. 10 002
Copying pad, J. G. Rowland...... veses SIRYIN
Corn, barvesting, J. N, Saltsbury........ ~ e 309001
Corp, removing germ from, N.A. Conklin. 19301
Corset bask protector, A, L. Hobars..... 1800
Corset clasp, T, B. Do Forest...... waesses MG
Cracker machine, G. J, Kingsdury...... 149,188
Cradlea, ete., rocker for, W. Wright _,, 149,038
Crib. folding, T. J. Griftia... 13
Cultivator, sulky, K, Ives... . 18,90
Cultivators, ete., frame for, J. W. Rabd, 1034
Dental drill, ¥. Hickman. .. .......- 1000
Digger, potato, D. M_King.... 1804
Digger, potato, J. MeCallum, ... . HALn)
Digger. post hole, J. W. Thompsoa... 10,008
Dividers, G C. Miller, . ovanennnaas g2
Dril), ratchet, W. M. Elllson........ 100,005
Eaves trough bhanger, Berger & Askin. . . s
Egg carrier, E. P, Herriok (f).cveivnnee e S8U
Elevating apparatus, P, Mackenzle... cosense JOLDNG
Elevator, water, Adsitt & Pratt,, wenes MBLST
Eogioe,boat, J. T. HIlL....... s
Eoglne governor, steam, J, Coe., M TURTH)
Engine, rotary, G. 0, Balley...... 1o Qs
Eogine, rotary, J, C, Hamilton,..,. usne
Englne slide valve, 8. M, Cummings.. 10
Engine valve gear, steam, C. Rogoers, W67
Engine valve gear, steam, C. Rogers, . 149,008
Engine exhaust nozzle, [, P. Magoon, PRT TS
Evaporating Hquids, ete,, A Rogers.. w13
Faucet for oasks, T, Masse¥.coiierraes 149 000
Faucot, measuring, C. G. Axam 149,179
Faucet, soda water, T. Lelb, ... 109,20
Fertilizer, C, Perry..... H NS
Fertilizer, G.J. Popplein ... iieaeans . MIN
Fire arm, revolviag, A, J. Gibson (1), 5813
Fire nrm hook, H, Metealfe., . ...\ Hean
Fire extinguishor, J. A. Kley... M08
Fire extinguistier, G. W, Venner. 149,969
Fish, artineial, A, W, Hazzard.. 19,194
Fiat tron heater, B, I, Williams, B TS )
Fartnace, W, M, Watson. .. cceenensnnnans R U R
Furnaco, steam burning. D, Renshaw vennees 1ADINS

Fuarnace, lead smelting, Johnson & Maxwell,
Furnace, lron and steel, E, Peckham, .,
Farnaco, iron and steel, B, Peckham.
Furnaco grate bar, Wren & Meyrick. ,
Furnace rockiog grate, G. D. Putnam.........
Furuace, olo., smoke-covsuming, D. Rensbaw,
Faraace, iron and steel, B, Peckham...,

Gas meter, dry, T. C. Hopper,
Gan regulator, G, P.Rose ...oovvnveens
Generatiug carbonle acld, G. D. DOWS,, . oonueee 1NN
Generator, earbonie acid, C. H. Thompson. :
Generator, steam, F. T, Commlogs. .o +o 108
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OIRPPIE, A. T, MOMIh...oovnrieraiiiresssssnsarrars JWIE

L drop, L. Chapman............ )
llln-.mlhuloona,n Brandes, ... ..... HA0H
Harrow, rotary, Hanger & Ryan,......
Harvoster, Baylies o2 al (r),..... .
Harvester, corn, R. B, Robdins, LY
Harvester rake, E. H, Doulm‘.. 109,106
Hattron,J. W, Corey.......... R AT

Heater, feed water, R, 0'Nelll... vee MRS
Heel blanks, forming, L. M. Note, eesanee 140,006
Hinge, 100k, G, O, MUler, ...t we 149,088
Roe, whealed, £, . Warbasso ... v 140,088
Horseahon natls, falsbing, A. D, Biogham........ 140,18
Hose conpling, W. A, Caswell... Cvasessys AR
Teo eroam frooxer, J. nooltu.. we MO0
Ieo oream frecsor, T, San wos MD0TR
Taseot dostroying eomponnd. T, Co MITIOT, 2 everaes 140,034
Tron, treating, B KUK v oo 140,208
1ron and stee) making, E, Pookham.. wee 148,210
Iningines, lguid, 1. Stanwood.... . 19,165
Koy, folding, J. Brady.. o 1010
Knite, hay, H. R, Brown o v 190,0M
Knife, pocket, H. C. Nmon........ v 104G

Kaitting wachine, J. L, Branson.. pLIALM
Kultting machioe, J. C. Welsch,, 19,27
Lamp, W. P. Clotworthy.. P00
Lamp holder, J. Telfer.... 149,167
lathe, H. 149,284
Lathe, H, E, Nickerson (r). 587
Lever, shipper, . F. Hoyt... e 19,120
Loom pleker stick check, B. Bary. veres 10,009
Matoh safe, H, M. Woodford (v)...... 58

19,150
149,37

Wagon brake, W, and F. E. lllnomﬂ«ld
Wateh and sun aial, Lo Mitler. ...,
Water closst bastn, Burns & Higgine,
Water, ete., purifytog, W, Bargess
Waterproof pigment, Koogler & Goth

Water whea!, N, ¥, Buraham

Windisss, hotsting, K. C. M. Lovell,,
Window sereen,

Ings upon the respective appliontions are
the duys horelnafter montioned:

20,580, ~ SR WING Maouixn, D, Hankell,

—

178, ~GuixpiNe MiLy,~E, Munson,
20,5943, —~Bornen Faxo T, Bnowdon,

DISCLAIMER,

Waterproofing textile goods, (. and . Gray.

Whip socket fastener, Lafiin & mchnd-nn..
O, M IERIne,
Wood, form for bending, J. M. Waters. ...
Wool for oarding, ete,, troating, . Wilkinso

. "’.l'
A L AT
« 109,108
v 10007
R LA
o 1218
< 1007
100
LA
. 49,10
149,084
vens 19,080

APPLICATIONS F'OR EXTENSION,

Applioations have boon duly Aled and are now pending
for the extenston of the followlng Lottors Patont, Hear.

appotnted for

20,010, <1 onsn RAxe 1, Botdle of al, June 17,
20,005, - BRwWiNe MAOmINeJ, First, June 17,
2,970 ~Hreasm Exorsn Vanva—J. ¥F.Hamllton, July 8,

Augunst 12,

20,790, ~Carrug Tiw~G. Hull, Augusti?,

EXTENSIONS GRANTED,
270 ~FASTENING ARTIFIOIAL TRETI. <A M. Amay el al.

TS ~FASTENING ANTIFIOIAL TRRTI, A M, Asay efal.

DESIGNS PATENTED,
169,188 7861 . —Canrer.~R, Allan, Yonkers, N, Y.
U262 | ~'ap to 7,288, ~Canrnrs.—0. Helnigke, Now York clty.

Metal rods, ete., encasing, T. Weston......ooooeve WO | 205 6 7999, —Camrrrs,~Il, Horan, Bast Orange, N. J.
Motaltie barw, ete., -mmminc. J. Robertson.. 149,085 | = a0 ¢ 7,802 —CAnrxTH.~I1, 8, Korr, Philadelphis, Pa.

Meter, finid, G. W, Plerce .
MU elder, GRIL & Traey. oo

149,009 1808, —Laner, —J. Lippincott ef al., Plttsburgh, Pa,
149,214 | 7 w04 to 7,808.—~CAnPETS,~L. G. Malkin, Now York city.

Mineral water feedor, W. W. Knlght.......cooove. M85 |2 909107 418, -O1L CLOTIS AXD CANPRTA-C.T.Meyer ef al.,

Mineral waters, ete, dispenaing, Kennedy et al.(r) 5815
Motor, rotary, W. R, Reading......... e 140,248
Mower,lawn, 8, D, KIng....... .. 149,183
Nafl extractor, G. J. Capowell,
Needle, E.N. Gafllard ...
Obstetrical sapporter, W, E.
Orgen attachment, reed, E. W, Lincoln..
Oysters, ete,, preserving, A. K. Sariver..
Paddle wheel mechanism, H. H. Blake
Paint compound, H. Nelson.
Palot compound, C. J, Sevin
Paper box, A, Matchett......
Pawl, A, C. McEWen....ccovnverannnns
Pleture frames, making, T. E. Moore.
Fin pool counter, A. J. Kapp........
Pipe coupling, M.C. Ryslic..iovieinnenss
Pipe, metal cement Uined, A. P. Stephens
Plpes, stop nozzle for hose, A. Work..
Placicalture, N. W.Clark. .. ...ccvveecenane
Plane, grooving and tonguing, B. Brown.
Planing machine, O, G. Howes...........
l'h-m. cotton seed, N. Foster.. viees 149309

P L. A. C ceess OB
Plulu. soed, G. R. Williame........cccevennee.. 149,178
Planter and gusno distributor, A. G. W. Foster.. 149,212
Plow, T. M. Allen.....cccoveinnann erese 149,058
Plow, corn, J. A. Barnett....... 149,181
Flow, cultivating, W. C. Bell. . 149,090
Plow, steam.J. W. Evana .... .o 149,210
Plow, wheel, J. B, McConnell..... . 149,140

- 149256

149,074

1492357
149,288
19,182

.. 149,086
19,198
149,006
.. 149,128

Poow, cotton, W, W. Knowles (r). . 5816
Printing press, R, B, Cooper... wes 149002
Printing press, G. P. Gordon............. e 140,118

Prioting press feed gulde, W. W, Crozier........ 149,104
Paychirometers, Winlock & Huddleston........... 149,176
Pump, Urqubart & Livingston... ..... e 1N
Pump, rotary, W, H, BReal...... e 149,152
Parifier, middlings, W. I Sayder.,
Purifer. middlings, J. A. Stewart,,

Ballroad s‘gual, .8, Evaos......... vee 149,109
Rallrosd sigoal, electric, ¥. L. Pope.. . 9,152
Refrigerator, O, and A, Hakill........... o 169224
Rein holder, I. J. Roblnson........... s e 149,251

Roof plate, {lluminating, N. Poulson. 149,153
Roofing composition, G. Steinemsnn, e 10T
Rolling puddlers’ balls, J. Robertson. 149,006
Kabber mold, ete,,J. F.J. Gunning, .. 149218
Saali fastener, 8. W. Reed... ...... 149,1%

Saw teeth, band, A, Hateh,...,
Sawing staves, A, Hatch.....
Seoale, sack, Waldo & Bonnett...
Scraper, W. E. Lo¢.....ccouveen..
Seraper, grading, J, C. smlth ................ venes 1902

Berews, nicking the heads of, J. M. Whlunz (r).. bA1Y
Scutile, conl, C, E., Secott,... oos 10,100
Bent and oushifon, JI, K, Smith................ eeenne 149,257

Beoder and fertilizer, C. H.and G. E, ‘l‘uxbnry.. 149,160

Sewer plpe, LM, Stow............. « 149,000
Sewing machine cane, G, muge... 149,15
Sewlog macolne table, W, B, Hale 149,118
Hheet metal case die, C. Buekley.. 149,14
Bhirt, LM, Marr....cccoovnuveen. . . M0
Bhutter, eto., fireproof, Mallett & Schumnn.. . 149008
Shutter fastener, P'. Welgand......... » 102
Shutter worker, llolbrook & York, . 92
Bkate, D, Rellog, 0. cvuueernnannnnes 102
Bkirt protector, ¥. M. McDonald, . 19,250
Bnow plow, PP, Gersrd........ . 189215
Sods fountain, C, H. Schultz.... .M
Soda water tancet, T, Leib, .. . W20
Bolls, anslyrzing, A. Herbert...... « M908
Kower, tertilizer, C. F. Johnson, Jr, . 19002
Fpigot, liguid messaring, T, W, mnchrby .« WS 58
Spindie, W, 0 Bartley......... .. 149089
Spooler, L. L. Barber........ . 19,150

Steam trap, J. 0. Blessing..,
Stersotype machine, ¥. J. Ott..,
Suitoh and raMing spparatus, J. M.
Blook watering spparatus, J. M. Norris, ..

« HO10

cons 19,187
Btove door, G, ), Buek. ..., « 149,004
SLove grate, 8. Kepner, ., . e
Stove, magarine, W, Halles, oo 19087
Stove drum, Collins & numv m e DSI2
Btoves, ete,, for Wntog, Swartout elal eene 140,260
Ktoye oven, DM Smal)...,............. 149,005

Tesching arithmetic, 8. G, Love,.
Teaching swimming, W, "*dlnrn
Tolegraph cable, W, ¥, HSawyer, ...
Toy,F.C, Leypolat ... ........
Toy,sutomstic, A, H. Dean,
Trap, sntmal, W, E. Bafley, .
Tyre tightener, Frakes & Crease,,
Valye, slide, 8, H. Davison..,....
Valve regulstor, Foot & Sehfld
Vault cover, Price & Murphy..
Vehtole axie, C, Hotz
Vehicle fender, W, Brysot,, o
Veneer cottiog machine, B. D umnur.......,
Yenttiator, 0. W, Booth, ..covvverricrssrnss
Wagon axles, rolling, W.J. Parmelee............,

. 19204
« 10200
o MO0
. M2
o 10N
o 19004
12
« 149,200
« M2
.« M52
L k-]
- 100 005
» 149,004
149,19
149108

Bergen, N. J.

7342, —Been Mua.—~B. Bakewell, Jr,, Pitt

Evgland.
TM5. —Canrxr,—J. Fisher, Philadelphis,

Creek, Mich,

T8 —Frowen STAND.~J, E, Morris, Minneapolis, Minn,
TS 1o 7,880 —~Canrers, —E. J. Noy, Dracut, Mass, .
7,888 to 7,89, —~Canrxrs.~H, Nordmann, New York efty.
T840 and 7,041, —~Canrers.—J. H, Bmith, Enfleld, Conn,

sburgh, Pa,

148,256 | 7 s43and 7,840, —CAanrers.~J. M. Christio, Kidderminstor,

Pa.

148,146 | 7,046, —Canrer.~A. Heald, Philadelphia, Pa,
TMT.~Buekix Prare.—W. F. Osborne, Ansonia, Conn,
- 149,159 | 7548 and 7,849, —~Tyres,—~R, Smith, Philadelphis, Pa,

TRADE MARKS REGISTERED,
18.—PLows.~B. F. Avery & Sons, Loulsville, Ky,
1,695, —~OvsTens.~T. H, Carmine, Baltimore, Md.

1,096 —Weexones.—L. Coes & Co., Worcester, Mass.
1,087, —Boors, x10.—~T. H. Dodge, Worcester, Mass.
1,688, —YxasT.—Flack Brothers, Baltimore, Md.

1,699 —Birrees ~Flint & Goldthwalt, Salem, Mass.
1,700.—AxLe GrEASE, —J.J . Hucks et al. S Francieco.Cal.
1,701, —SminTs, 210, ~Johnston & Sutphen, Newark,N.J.
1,72 —~TurasmiNe Maomixe.—Nlohols & Co., Battle

1,708, —~Draw Fraxe RoLLers.—E.Page Lawrence,Mass.
1,704 —BrrriNa.~E. Page, Lawrence, Mass,

1,75, ~Prows.—J. L, Reed & Co,, Dayton, O.

1,706, —~HATs, 210, ~1Thompson ¢t al., New York city.
1,707, —Smnrs.—B, Weehsler, Now York elty.

On each Cavost,., .
On each Trade Mark.........

On issuing each original Patent...........
On sppeal to Examiners-in-Chfef....
On appeal to Comnmissioner of Patents...
On application for Relssus....oviieiiiinnes
On application for Extension of Fatent,.
Ongranting the Extension.....vvieeee
Onaiinga DIscIatmer. . ..oocurensnes
On an application for Design (3 years).
Onapplication for Deafgn (7 years).....
On application for Design (14 years)......

Ersenssnsannnen

NCHEDULE OF PATENT FEES,

venseeense. 810
825

On fling esch applioation for a Patent (17 years). $135

wanas

wenne

5,97, ~L

Machine,' March 28, I¥4,

823 ~G, H, E, Dubelle, Montreal, P. Q.
for the manufaoture of butter, called *
Dairy Butter,” Maroh 81, 1874,

8,250, 7T, 8, Seabury, 8t, James, Suffolk
Improvements in wagon Jacks, oalled *
proved Wagon Jack." March 31, 1574,

Siphon.'” March 81, 1674,
8,801 .1, Davison, New York elty, U.8,

ration of Gas Retorts"

3203,~D. Davison, New York city, U, 8,

of Manufacturing Hinminating Gas.*
8288 -0, Sweet,

Wheelwright Machine,”
3.064. G, Bweet, Danaville, Livingston
U. 8.
Improved Horse Rake,"
820, G, Bweot, Danaville, Livingston
U.5,
Plaster Sowaer." March 01, 1874,
5006, 8. T, Lamb, New Albany, Ind,,
Loulaville, Ky., U, K,
8,267, -

D, E, Fletoher, Lindsay, Ontarlo

S208 ~William A,

V. Tmprovements on ghurn powers,
Churn Fower.™ Apri) 4, 1014,

Tmproved Churn "
1190~0. F, Cook,

April 4, 1874,

fng Gralo for Manufaoture of Yiour,"

Ont.

827 ~F, Green, Montresl, assignee of T

B200,~F, Nichols, Now London, Conn,, U,
pump and siphon, ealled “The Nichols Acid Pump and

Dansville, Livipgston county, N.
Improvement on wheelwright machinecallod “Sweot's
March 81,1854,

CANADIAN PATENTS.

List oF PATENTS GRANTED IN CANADA.
Mancn 28 to Arnriv 4, 1874,

H. Thorp, Chicago, Cook county, I,
provements on brick maehines, called * Thorp's Brick

Im.
Art or process
The Dominion

county, N, Y,
‘Seabury's Im-

8. Usefulacld

Improvements

on the construotion, setting, and operation of retorts
for the manufacture of conl gar, called * Davison‘s
Improvements on the Construction, Setting, and Ope-
March a1, 1874,

Improvement

on the manufacture of Nlumioating gas from coal and
other substances, ealled “Davison’s Improved Process

March 31,1554,

Xs

county, N. Y.,

Improvement on horse rake, oslled * Bwoet’s
March 51, 1874,

county, N. Y.,

Improvement on plastersowers, ealled “Bweet’s

and B, ¥, Aveory,
Imerovements in solf car coup-
lors, eallod ** Lamb's S8elf Car Coupler.” Apri) 4, 1894,

ocounty, N, Y,

lmprovements on & machine for ehurning, oalled
“ Floteher's Datry Matd's Friend,"” April 4, 1674,
Lowly, Bpringheld, W

indsor county,
onlled * Lowis'

5200 T, Mathine and J, A Coons, New Barlin, Sagamon
connty, L Lmprovements In churos,oalled “Mathias'

Grant Island, Coloss county, Cal,
Improvement on process of preparfog grain for the
manufactare of four, called * Cook’s Process of Pre.

April 4,194,

827 . —~W. L. Macaulay, Hamilton, Wentworth county,
Improvement In rallway car couplers, called
“ Macanlay's Belf Car Coupler.” April 4, 190,

Holland, New

Gage.” April

Catter,”

BATT 4, M, M

Hook" April

Yorkeity,U. 8,
and page cock, ealled * Holland's Combination Safety

27,8, Rodgers, Toronto, Ont,
bacco cuttors,

Improved combination stesm, water,

4 1IN
Improvementa in to.
ealled " Rodger' Improved Tobacco

April 4,190,

A~ O'Rrien, Quobed.
photographie pletares, ealled “0'Brien’s Papyrus Pho-
tograph Card.' Aprild, 1804,

B0 D, Larerand 5, R. Griscom, Borongh of Pottaville,
Hohuylkiil sounty, Pa,, U, 8.
mond milistone dressing machines, called * Larer's
Dinmond Millatone Drossing Machine. April 4, 1674,

B0, T Smtth, Bnerbrooke, P, Q. Improvements on o
maohine or apparatus lor thu purposes of navigation,
onlled 'wm

Improvements on eards for

Tmprovements on din-

1 Aprtl 4,187,
unty, Wis, Improve.

menta o iwn‘ Wﬂ. uqllod S MU' Tmproved
Tollot Tabouret, Aprl 4, 1574,

070 =R Camphell, Toronto, Ont, Curtaln ring snd
hook, called ¥ Camphell's Toperial Curtain Ring and

4 .

3,27.J, Mgetoy, Piliadelphia, Philadelphis connty,®a.
Process for massing and eombining granuiated iron
ore into lumps, oalled ** Process for Utllising Granu-
Inted Iron Dre.” .

Apridd,

Advertisements.

Bngrovings may

MM--...-.MQM
hn--’---'numaltn-

head advertiements at the same rale per

Lima, by masanrement, as the lestor press.
st be recelred at publication ofiice ax early ax
morning to appear (n next (sxve,

STEAM POWER

Cement Pipe

Machinery,

MIXERS AXD PACKEKS.
Patents 1870, 18711872, & 1878,

W §W. STOCKWELL & CO.,
Portiand, Me.

n B, Stoney, M
vlth numerous
Cloth. $12.50,

HETHEORY OF STRAINS IN GIRDERS
AND SIMILAK STRUCTURES, with observations
on tho application of
u:e strength snd olhe{

Theory to Practice, and Tables of
properties of Materials. By Bin-
cw edition, revised and enlargea,
Illulmuonl. 1 Vol., Roysl Uctavo.

. VAX NosTRAND, PUBLISHER,
23 Murray St. and 27 Warren SL. New York
*.* Coples sent free by mail on recelpt of price.

of MODELS, &
Small Lathes
GOODNOW L

%fk

Small Tools o( lll kinds ; lloo GP.' R

TP
"

WHEELS, p
d materials of all kinds. Cnﬂn:l of
ines. Slide Rosts. &c. Catalogues free.
IGHTMAN, 23 Cornhill, Boston, Mass.

eIty Btroet, Now

NVENTORS, CAPITALISTS, & M'F'RS,
will do we!ll to communlclto withus, Avnlllelecteu
\'-rloly of patents constantly on band for negotiation,
Ciroulars to Inventors

ce. E. E. ROBERIS, 119 Lib-

York.

morike Lo St Scieeat | AZe
Fixed Slats, in al)
ood,

of chips, and will bore for
150 per minute.
sutomsticall

rolling siats
This way ol
making

extent of the law.

MARTIN BUCE Agent, Lebanoz, N

perfect combusr
overy

mallon recelpt of Afty cents, Exclusive rf,
upon reasonsble torms,

THE SUN GAS ILLUMINATUB

SIMPLE, DURABLE, AND CHEAP!I!

Can be applied to any ga
¢ucing one third incredse in the light by makiog s more

gas burner in use, theredy pro-

fon of the Carbon. Agents wanted in

Clty In the Unlon, Samples and C rcnlm sent by

anted
J. C. 01) E,
12 Warren 8(.. Now York uly.

L.& J,. W. FE
facturers of Silioates, Soluble Glass, ejc., have removed

1o 180 Fulton 8t

Is prepared Lo e

apply 1o WP,

meumnz

mnilod for 8o,

Superior to any modifi-
- cation of the trip ham-

>% mer, Simple, Efficient,
zo and Cheap,

m| @& Bend for Circu-
R lars and price,

Address

W. L. Chase & Co.,

95 & 97 Liberty St.,
New York.

REMOVAL.
UCHTWANGER, Chemists and Manu.

wNew York

Barnes' Fon: ? Stenm Power

onw
For the cnllre range of Seroll Saw-
Iog, from the Wall to the Corulce
Hraoket, 3 1o, thick, Every Wood-
worker should hayve one. Fonr years
in_market—thousands using them,
Persons out of work, or that have
l are time, can earn with ous of
thess foot power machines from 40
10 80 ¢ta, por hour, 1tias pleasure to
rug one, —Say whore you saw whin,
snd wend for Tull d--urlmlcm 1w W,
¥, &, BAwyes, Rookfora, 1L R, 0.
l'Anuluk no,, m I‘nk Plnow, NoY.

5 BT —)

Patented June 17, 1573,

ives Inorensed light with 25 to 80 per cent
Lomm unn, an proved b

actunl test, HBample
Agenis Wanted, Address

RESPLENDENT BURNER CO,

. 176 \\nl Fourth Btreet, qulnnn(l.

T JU I,\

.,( Kngineors ...,1 Muchinery Agents, with large
cupnections at home and abrosd, will open a ground-
floor Warehouse, having wind
toris Btrect and Csnnon Sireet, London, E.C.

A WELL KNOWN FIRM

wa fronting Queen Vie-
The firm
cont the agency for spocial m-rmnrry.

tools, 010., aud to exhipit & cholce selection of these
and of working models,
Great Dritaln snd the whole of K

Ad\rnuon travolors cauvass
turope, For terms,

ose t'o
can be m
wauts them

""F“‘ﬁ:’é;ﬁ.r R ‘

Fgﬁgﬂ;%zgl:?nu and Boﬂon 30' uf
t

17 ll

i,rm ! far 06" o country

Allogheny, Pa
MAC%INERY

PEr square ine
promptly executed

RKING
,Jr.".';'":;".w andimpiovs N
o B R R e, i

PROCTOR'S FAREWELL
Lectures on Ast;'glvx_gmy.

. Eanti's Pasr
t'!,' LIre IX oruen WonLos

W %'1::&".:;,:.:‘1.."3.'.‘;,,._
BROWN-SEQUARD’S
Lectures on the Nerves,

I. Tux Nenvovs P m

IL. Nnvoml
11 " o
l o Bnn Vl lolvl-

VI. Wln RnrllT
Fablished in full In

THE TRIBUN E EXTRA NO. 15.

This Extra also con
BAYARD rungha FAMOUS LETTER

“SCHLIEMANN DISCOVERIES ON THE

o lS‘I'I‘E:"OI:: AN()L;ENT TROY.”
ecture VP, o
Theory of Duono." FPrice (Ihggl t‘d’l‘"o:u O‘M o e
copy. Pamphlet edition, 20 centa fioe
Extras (sheet form vol!mld Jo nny Manu ln 1 o

ted States for O lar,
talls of the oonl::ugu:rpﬂu o}mr%.%‘n: o ".
TRAS free to any address,

Addréss Tux Tainvxe, New York.

g;x-wrm

roal nece s

S

K o's Pa

3 Brushes,
bousekeeper wanis th
sities, Most usefal Ild
cADnVERY

wi
and qulck:gxiu
ciren
Atreet, New York

JOHN G. ROLLINS & (0.,
AMERICAN MERCHANTS, LONDON, ENG,,
'rcn years biished in 4 and extensively
known as Agentsof leading American Manufacturers
of Machinery, Hardware, and Tools, With Mrge connec-
tions at bome aond abrosd, oler 1o const and
respondents the services of this ests
House for the slc of nnmu-. Mevars,
Rollins & 8 large store on King Wiliam
near Lond onBﬂ 31' the d-phy oull Merchan
as well as Wholesale Warel and ou oloo at
of goods, and are l?'""wféaoxr i
o and are fully preps: o oeee

encies for special )uve hinery, Tools, e h

eir present staffof exveﬂence canvsssers and travel-
ers throughout the British ulu Continent of llg'pt
English Colonfes, as well as other foretgn countries,
are p-menlurl{ well qn-l!led lo lul

{ osﬂullf furniehed

.&ln(ovm on “‘ko
n-tu Jou 0 1ins A Co v
, B. C,, or thetir nnmn
Ior nuﬂy n m establistiea for the sale and

dof's 'N“h rrican Mapufucture),

ﬁ
“"’ 5 Y& m'rfmn'ru.
St Boston, Mass

THE FIFTH TEXAS STATE FAIR
STATE FAIR anomﬁ ‘u?;: CITYor HOUSTON,

Manufscturers have found ready sale for all they
brought. and have taken back orders at the former
Falrs. A Special Committoe of hanics take charge
of and :x:: it all nueln rent nn«m' p:‘nﬂwld.by 1’-.?'

L ner on.
en. » l?.( —

Dl t o‘r Xu s l!omoa Tex,
e S HUTCRING, Prect  JAS B

DUMBLE, See'y.
MACHINERY, MOSTLY NEW.

ne Lathe, 418, svlnc A new,
gl:n“.Snp.Flonr Burs, lhle.s'plndlr Bnnh 0 F-p‘u Frame,
New, Emeh Smut Maehine, capacity. « bu. hour,
1. Forge Hammer, Good Servicea ie Machine,
a‘xullcnt Bolt Header, Steel IMes, Welght 300 1os.
Heavy Si‘de Rest. for 'l’umln: lron In Wood Luthe.
20 in. Universal Chucks, 3 & 4 Jaws, goad order,
Fine Waterwheel Governor,Ames” make,Coicopee,Mass
Holly Force Pump, Ftre Anaibilator,cap 200 gals. per min.
Heav, Cir,.Saw Frame, Table, om Albor A ‘a !l“.

sonabl
Prices reasonable, 0' mm.tonn.

Buy the ** Greenfleld ' Plancs.
the ““Diamond” lrons,the ' Ham-
mered” Plow Bits, the_Pstent
$ ** Concare” Ox Shoes. The be
IAnnd cheapest, Ad‘gnu fur Clll-
logue GREENFIRLD

v Orﬂ-nnald Mars,

GRAND INDUSTRIAL EXHIBITION,

To be held under the ausploes of the

MECHANICS' INSTITUTE

OF SAN FRANCISCO0, CALIFORNIA,
Opening on August 18th, 1874

The Board of Managers herowith announce that s
Grand Industrial Falr will be held in the ctl{ of San
Franclsco for 30 days, opening on August 18,
commercial and mwanufne-

In view of the (neressin
lurlnf fmportance ol San Francisco, 1ts contiguity te
and close connection with the various countries borders
ing on the Pacife, the managers huve constructed &
Pavilion baving & loor area of 180,000 feet, and have 1o
vited to itall ‘m are disposed to come and exhibit, All
exhibitors will be placed on the same footing, Motive
power will bo furnished froe

The bullding will be ulmn uu'y and evenin
facllity will be extended to exhibitors and ¥ Wrors,
Appileation tor space must be mado without deiny

the Secretary ol the Board of Mansgois, Mechanics ln-
stitute, San Frapolsco, and sil inguiries will be answered
and information nxlnnlml promptly,

NO Spaoo can bo sRoURED uuh-n u|?rum lorlmlorc the

Y ‘| pxt,
20th of July nex M uULVM(. éoo“y’-

PAT INTERLOCKING GRATE BARS

Usgo W R“‘C(S
¥ 5000 '“ sypgiof ok

y and ovory

10 GenERs
At

\N me

Ty "v\D 4 . .
ustLo

(L
conoM

9 EACH WEEK. Agents wanted ; particulare
~ free. J. WORTH & CO, 8t Louls, Mo .

§7

Box 71 New York Oty




¥

May 2, 1874.]

Srientific

werica,
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BAIRD’S

U "
n N
)
\
N

FOR PRACTICAL, MEN

My new, revisod and enlarged Catalogue of PRAOTIL
CAL AND SCIENTIFIC ll()rgl(s—onj pn“vn Byo.~will be
sont, free of postage, to any one who will favor we with
his addross,

—0—m

Choice Books
Various Arts and Trades.

Byrne,—Handbook for the Artisan, Mechanie,
wod BEoglover: (,‘mu‘rﬂllng the Grindiog and Shurpen-
lqu of Cutting Tools, Abrasive Processes, Lapldary
Work, Gem and Glass Engraviog, Var nishing and Lack«
oring, Apparatus, Materlnls aod Frocosses for Grind.
ng and Poltshing, &c, By Oliyer Byrne, 185 Lluntra.
BlOBR. QYO arsnsresvasasiashbanss O $5,.00

Brown.—ive Hundred and Soeven Mochuni-
cal Movements, By H.T. Brown, 1200,,........91,00

Booth.—Muarble Worker's Manual. 12mo.81.50

Box.—A Practical Treatise on Heat: As ap-
plied to the Useful Arts, for the Use of Engineers
Architeots, &¢. By Thos. Box. 14 Plates. 12m0., 84,29

Bullock.—The American Cottage Builder, By
John Bullock, llustrated by 75 Bograviugs, Svo.$3,50

Campin.—A Practical Treatiso on Mechanical
Eogineering, iy Francis Campin, Tilustrated by 29
Plates nnd 100 Wood Engraviog. 8V, iueeses.. 80,00

Craik.—The Practical American Millwright
and Millor, By David Crafk. lllustratod. 8vo...$5,00

Duncan, —The Practical Surveyor's Guide :
Contalning the necessary fnformation to make any

peraon of comwmon capacity & finlshed land worveyor
nllnoul the ald of & teacher, By Audrew Duncan.
Qm R

0 iersisnrnnaenas tresrrsnaannns Baeasssanainn Sasnans .

Forsyth.—Book of Designs for Headstones,
Mural and other Monuments, Containlog 78 Designs.
By Jamos Forsyth. dto. Cloth & 00

Jervis,—Railway Property : A Treatise on the
Constraction and Management of Rallways, By John
B, Jervis, 12m0............ 2,00

Kobell-Erni.—Mineralogy Simplified. By F.
Van Kobell and Henry Ernl, M.D. 12mo. .........$2.50

Lieber.—Assayer's Guide, By Oscar M. Lie-
ber, Jlustrated, 12MO0...esrcescessnsrecnsonecnse 128

Amatenr Mechanic's Workshop. Illustrated,

A S T T T O I T s PYSPPIR X

Neowbery.—Gleanings from Ornamental Art
of Every Style: Drawn from Examples in the British,
Soutn Kensingion, Indiin, ugnul "‘53"“ and other
Alugsums, the Exhibition of 1881 and 1862, and the best
English and Fereign works. In a/serien of one hundred
exquisitely arawn Plates, containing many hundred ex-
nmples. yBobenNuw\wry. L L{ ARt 11 AT

Nicholson,—A Manual of the Art of Book-
b'nding : Contafning full Instructions (n tne differont
Brancnes of Forwarding, Gliding, and Fintshine. Ao,
the art of Marbliug Book-edges and Paper, By James
B. Nlehotson, Iilustrated. 12mo., ¢loth.......... $2.25
The d rections here given for mardling are suitable £
mardling of slate,

T TR

CEET LT

The above, or any of my Books, sent by mafl, free
of postage, at the pablication prices.
My new aua en) ALOGUE OF PRACTICAL

AND SCIENTIFI OES—5% plcuhe‘vo.—nnz.h-ee of
postage, to any one who will furnian sdaress.
HENRY CAREY BAIRD,
INDUSTRIAL PUBLISHER,
406 WALNUT STREET. Pnlladelphis.

Todd & Rafferty Machine Co.

MANUFACTURERS OF
The celeorated Greene Varfable Cut-Off Engine; Lowe™s
léaum ‘l‘gbllhr and Fdhll,%kolltn Kn?i;u ang:nvnw ’SITI
on olsting, an rtable 8. ers of &l

m&f"cmm Ml , Shafting, &c.; Sk,
Tow, Oskum, ng;xopo. Flax,and ﬂamér Mtachinery.
ta for the New Haven Manufs y Co.’s Machin-

* Tools; for Judson’s Governors and Stop-Valves:
Sturtevant Blowers; snd Differential Pulley-Blocks
WABZROOI% 10 BARCLAY ST, NEW
WORKS. PATERSON. NEW JERSEY.

Wil ont! Truth Triumphant ! Agent
MURDER old snd young, male and female, mako

more mouney sell ur French and
American

0
JEWELRY, BOOKS & (?fll.zs. than at any
thing else. Grestest inducements to Agents and pur-
?l&‘k"io Cﬁulmu, Terms, and full particulars, sent
al

< P. O. VICKERY, Augusts, Maine,

Lad]' canmake $5a day In their own city or town
es, Address Ervys M'#'G Co., Waltham, Mass,

FOR SALE—A large Root Pressure Blower,
- lél.lhble for mine or tunopel ventilation, furnsces,
cte.
sand cublie feet of air per minute, HOLS
CO., 739 Cherry Street, New York.

;I‘HE PRATT & WHITNEY CO., Hartford,

ity of delivery, eighty to one bundrrd thou-
% o7 fninats, EE MACHINE

Conp., are prepared to farnish, from thelr factory
rect, or turough thelr sgencies at 25 Park Place, New
York, 186 W. St., Cinclonatl, O., and 238 So. Canal
St, c'hleuo. 11, Iron Working Machinery for mschine
and raflway shops, sewing msacbine and gun factorfes,
snd for special purposes, Incloding drop snd teip ham-
mers, biacksmith shoears and Iron ahop cranes of thor-
ough construction, with full equipment of the best
modern attachments. Enquiries for description and
prices are soliciied,

The Handy Microscope

A PLEASANT COMPANION for the House, the Woods,
the Fields, snd the Sea Shore. May be carried It the vest

ket Aml‘l’y,ood thing, Just out, Sent b
5’:-! 1or $2.50, Send for descriptive clircular. INDU

RIAL FUBLICATION CO,, 176 Broadway, New York,
GENTS WANTED—To introduce a new,

n|ulnl. lgl‘l’d'gkln 'l"‘c':ol.s ;u::hw'l'c- '?releneld.
apital required, ‘On» or cent, or partie-
ulers mo.° nlduu WeLLs BRUS,, Sbelburne Falls, Ms,

o b TR TS
DROP PRESSES. Muwnirrowx. Cows. g
R SALE, CHEAP—Two Bteam Pipe
foistiorsaud sjtat ioes g, g i o
BTN GUs 70 Chnney ieeee o Foro Lk MA-

SALAMANDER WORKS

o or W(')lcnllllbﬂl. N. J.
(Y ol allan
G Bt S lae gy sed e of 1w s
gl i Pt g R WA
. H R on
. pwzni’ol .:::1;’-( potice, Bend for

othuneSt, N.Y

-

Bond for Oataloguo and Price-List, BENTEL,

OD-WORKING MACHIN
()“O e 9,

HAS NO EQUAL FOR VARIETY, QUALITY, AND ECONOMY OF ITS WORK.
For Car Bullders, Planing Mills, House Bullders, Sash, Door and Blind Makers, Agrical-
tural, Cabinel, Carringoe and Wagon Works,

HORIZONTAL AND UPRIGHT BORING MACHINES, SUPERIOR TO ANY IN USE.
PLANING AND MATCHING MACIHINES, and other Wood-working Machinery.

MARGEDANT & CO., Hamilton, Ohio.

DVERTISERS! Send twenty-five cents to GEO, P
ROWELL & CO,, 4! Park Row, New York, for thelr
Pamphlet of one Aundrod pages, containing Hats of 8,000
nowspapors, and estimates showing cost o m\verlhlng_.

 MAGNETS—Permanent Steel Magnets

of any form or size, made to_order by F, C, BEACH
& CO,, 20 Brondway, New York, corner Warren Bt
Makors of tho celebrated Tom Thumb and Ministure
Tolograph Instroments,

OLD ROLLED
SHATFTTING.

The fact that this snafting has 75 per cent gruater
Strength, & finer finish,andis troer to gage,than any other
in use, renders 1t undoubtedly the most economical, We
Are also the sole manufsoturers of the CxLEnEATED COL-
Lixe PAT, CovrLiNg, snd furnish Pulleys, Hangers, ote,,
of the most approved styles. Pricelists malled on ng:pll-
oation Lo JONES & LAUGHLIN

Try streot, 2d and §d avenues, Pittsburgh, Pa.
190 8. Canal at,, Chicago.
tocks of this Shafsing in store and for sale by
FULLER, DANA & FITZ. Boaton, Mass.
GEO: PLACE & CO., 121 Chambers streat, N, X,
IKRCK & WHALING. Milwaukee, Wis.

WOODBURY'S PATENT

Planwing and Matching

and Molding Machines, Gray & Weod's Planers, Belf-olling
Saw Arbors, and other wood workin mnchlneg.
. &A. WOODS, 91 Liberty street, N, ¥.;
Sond for Ciroulars. 67 Sudbury street, Boston.

LASS OULDS for Fruit Jars, Lamt?s,

Bottles, Ink Stands,eto..made by H.BROOKE,

15 yoars Con. WHITE AND CRNTER ST6., N.Y. Forany
thing new In glass you will require s mould (or die).

PARTICULAR ATTENTION pald to MOULDS for

INVENTORS. Send model or drawing; Inclose atamp,

: BLAKE'S PATENT
Stone and Ore Breaker

Crushes all hard and brittle substances to

anyrequired size, Alfo, any kind of

STOXE for ROADS and for CONORETE, &c.
AKE CRUSHER C

Address BL P
New Haven, Conn,

1874. and 1875
Catalogues Free.

Mnchinists', Blacksmiths,' Model Makers', Pattern Ma-
kera', Organ Bullders’, Plano Makers’,and Tools and
suppllu or all classes of Mechanics,

A. J. WILKINSON & CO,, Boston. Maas

HINGLE AND BARREL MACHIN ERY.—

royed Law's Patent thnxlo and Heading Ma-

[ "d“' -lmp‘l’n-xl ‘nnd l!;fll Innuu.ll“l:o.llﬁe!:m%l: !;f:';lclx:'g

5lave Jointers, Btave Kqus ) '
Torners, &6, Address TREVOR & Co. Lockport, N. Y.

r - -nS)O per day at home. Terms Free, Address
8-) & 8"‘ Guo, STINsox & Co., Portland, Maine.

ORTABLE STEAM ENGINES, COMBIN-

ing the maximum of effiolency, durability and econ-
on:r. with the minimom of weight and price, They are
widely and favorably known,more than 1,000 belng in
use. All warranted sstisfactory or no sale, Descriptive
circulars sent on lpd)llullon. Address

EJ.C. HOADLEY CO, Lawrenco, Mass,

¥i Liberty at., New York,

RON BRIDGES—CrArkE, REEVES & Co.,
FPHENIXVILLE BRIDGE WORKS. Office, {10 Wal-
nat Btrect, Philadelphia, Pa.

Specialties—Accurate Workmanship—FPhanlx columns
~—Use of double refined fron. No welds. All work
done on the premises, from ore to finished bridges.
Hustrated Album masiled on receipt of i5 centa.

Machinery,

‘Wood and Iren Working of every kind. Lesather and
Rubber Belting, Emery eels, Babbitt Metal, &c.

Sturtevant Blowers.

Of every size ana description constantly on aand.

Cold Rolled Shafting.

Best and most perfect Shafting ever made, constantly
on hand In lsrge quantities, fumqmod in any lengths up
to 2 ft. Also, Pat. Couplln& and Self-ofllng adjustable
Hangers, pulleys, ete. GEORGE PLACE & o

141 Chambers Street, & 103 Reade Street, New York.

P. BI:A‘:VISDIIE.I: & CO.

Manufacturers of the Blaladell Patent Upright Drills,
and ottier frst.¢lans Machinists' Tools,

@ PATENT PARALLEL

Wit Ve

MANUFACTURRD BY

HARRISBURG FOUN-
DRY AND MACHINE
COMPANY.

Harrishurg, Pa,

RS
4 l": lﬂc“r:d Jor Circular and
OODWORTH SURFACE PLANERS,
$125. Planers and Matchers, $8%0, 8. C. HILLS,

51 Courtlandt street New York.

The VICTOR

L0l Chuek

1{  TRIUMPHANT

AT

VIENNA.

§#~ Send for Circular of Ma-
chinist and Carpenter's Tools,
HUBBARD AND CURTISS
o 1158 MHAN'FG COMIANY,
=N : MIpDLETOWN, CoNX

LATHE & MORSE TOOL CO,,

Worcester, Mass., Manufacturers of

MACHINISTS TOOLS

Lathes, Planers, Drilis, &e,, &o.
Established 1858

Niagara Steam Pump.
CHAS. B. HARD!

23 Adams st.. Brooklyn, N. Y.
AND SAW MILL—SELF-FEEDING.—

1 man do work of 8 men guaranteed. Siit3-inch
umoer with ease, Send for Circular,
L, B. COXE & CO,, 197 Water St.,N. Y

The Eagle Foot Lathe
APPURTENANCES.

Adapted to all classes of wood and metal turning. &c.
Well made, accurate, and reliable, Cl;ni]g warranted.

Seand for Catalogue, , L. & CO.,
3, 95, 97 Liberty St,, Now York,

BOILERS AND PIPES

With “ ASBESTOS FELTING :" saves twenty-five per cent. In fuel. Send for circulars.

ASBESTOS FELTING COMPANY,

Nos. 816, 818, 220, and 322 Front Street, New York. (@ Aabestos In all quantities and qualities for sale.

COVERED

“ 17 A new book oo the art of
EDEOGRAPHY." &5 niy Mol
plete system of Phocetic Bhort d—the sbortest, mest simple,
oasy, and comprebensive, enabliog say one, In & short time, to report
sermons, &¢. The ‘s Prayer Ix written with

forty-nioe strokes of the pen, and 140 wards per minnte. The unem-
mm-mnmxwm Prioce, by mall, 30 Cts, Agents wanted,

T.W.EVANS & 00,, 13 8§, Seveath Street, Phuia,, Fa,

MTITERY
CKS & TRAVELLERS,

THOMAS ROSS, Rutland, Vt.

&

MOLDING, MORTISING
TENONING & BHAPING
MACHINES

BAND SAWS,
£ SCROLL SAWS,

Py & Mt

Crxoraxati, Ohlo,

ICHARDSON, MERIAM & CO,
Manufsoturers of the latest improved Patent Dan.
ols' and Woodworth Planing Machites, Matchlng, Sash
and momua. Tenoning, Mortising, Boring, Bhapiog, Ver.
tical, snd Clroular wing Machines, Baw Mills, Baw
bors, Beroll Saws, Rallway, Cut-off, and Ripsaw Ma
Spoke and Wood Turning Lathes, and varfous
other kinds of wm--orx%uuumo . Cataloguos

and lists t on sppl on. Manbfagt for
e‘&m ”fnbouo”m Innvn..n)lo.v‘ gl? . 17

9 _BAFBTY HOISTING

. 30w suo LWy BEO% &
WORKING CLASS Xaicor remale. s2n

bome, day or evening: no capital; lastructions sod vale
able packsge of goods sent free by mafl, Add 1th 6o
retarn stamp, )f g’ouxo & Co,, 138 orun-;:ri‘t'.. N.Y

THE JOHN HARDICK

Niangara Steam Pump.

BBARD & ALLER, Brooklyn, N.Y.

OOD-WORKING MACHINERY GEN-
erally. Bncmuu. Woodworth Flaners and Rica-
ardson’s h{enl proved Teaon Machines,
Central, corner Unlon st., Worcester, Mass.,
WITHERBY RUGG & RICHARDSON.

OR SALE—Four Engine Lathes, 86 inches

swing, geared In face plate—one, 174 feet botween
centers, with cross feed and geariog for screw cuttin
made by Wood, Light & Co., Worcester, Mass. —three,
feot befween centers, made by Hewes & Phlllips, New-
ark, N. J. Counter shafts sud steady rests complete
with all the latnes. Used about eight months tarning
steel tubes of Illinols and St, Louls Bridge, and in orst
class conalition. Welght about 7,000 Ibs. each.

Also, the superior Testing Machine of the Ilitnols
and 8t, Louls Bridge lto.l & very accurate and reliable
machive, adapted to all forms of tests, and of 100 tuns
r:{ucu » All sc)d for want of further use. Apply to
gu ll§ a NICHOLS, Keystone Bridge Company, P(m-

rgh, Pa,

A M A T 1 N Q1 For cutting ousiness
STENCIL DIES stadiisituc s

Stenclls and Koy Checks, with wh young men are
making !rom“’a lw s day. Send Yor catalogue and
sawmples Lo S M SPREY Cllul;mnovu st.Boston Mass,

WllleN ‘I‘URBINR, No risks to purchaser,
Pamphlet sent free. Servy Waanxs, Ballston Spa, N. Y.

Machines.

OFf all styles and slzes, from 600 to 10,000 Ibs.  Universal,
Platn, lodex, Gear and Gam Culunf. MIl Grinders.

1118 1-" 10 order. Index Plates drilled. BRAINARD
MILLY MACHINE O, 151 MIIK 8¢, Boston, Works

at Hyde Park, 'N

BE/TTMETAL.

Dealors uud Consumers sond for
w 1o the Manniscturers,
VAN N & TIFT, 102 B 24 35, CINCINNATL.
§# Pleaso mentlon \s paper,

h
To Fleetro-Platers.
1_})\’["!‘!-}!!"-18. CHEMICALS, AND MATE-
RIALS, tn pets or single,with books of Instruotion-
wanufaotured and sold by THOMAS HALL, Manufactar
fog Kleotrician, 19 Bromfeld Strect, Boston, Mass, (1o
trated catalogue sent froe on soplication,

IIHIIIITT:'_J WROUGHT

IRON
Brams & GIRDERS

HE Unfon Iron Mills, Fiusburgh, ta.
The attentios of KEngineors and Arohiteots s called
to our tmproved Wrought-lren Beams and Girdors (pat
onted), tn which the cumpound welds botween the .l’.m
And fanges, which have proved so objectionsble in the
0ld mode of manufacturing, sre entirely avolded, we are
&ro pared to farnish all slzes at torms as favorahless can
oblalned elsowharg. Fordescriptive lithograph
Caruogto. Kloman & Oo, Unlon Lron Mills, Mits

"
N

TRADE MARK PATENTED,

‘The best and cheapest Paint in the
world for Iron, Tin or Wood. For salo by
the Trade everywhere., PRINCE'S METALLIC
PAINT CO., Manufacturers, 96 Cedar St., New York.

CAUTION.—Purchasers and cousumens an eat-
tioned against imitations of our Mrrarrio Parsr.
All genuine PRINCE'S METALLIC FAINT will
bear our name and trade mark on each and overy
package. Send for a circular,

EW & IMPROVED PATTERNS.—MA.

CHINISTS" TOOLS—all sizes—at low prices.
E. GOULD. ¥ to 113N, J.RB. R. Ave. Newark.N.J.

Andrew’s Patenis.

llolulo.‘ ¥riction Grooved, or Geared Holst~

sulted to every Lo
t.y B:f"mmn.'?nvm Accldent, 11
w o-iurw egsollen. .
1l nﬂaugm ”l::.r. ouble and Single, 1-3
Centrifa Pumps, 100 to 1 .” ?num
?‘;. .“::G-Bre:vel. nn’ '3:. or d.nn:
an ;Agh“ lgr'-rle. Durable, and Econemical.
or Circu u-s
WM. D, ANDREWS

&
414 Water Street, New Yorz.

BOOKWALTER ENGINE.
The lowest-priced good Engine ever
conatructed: Bofler and Engine made
of the best Charcosl Iron, Compact,
substantial, economical, and eaally
man: : holler. Governor, Pump,
and all Trimmings complete for ran-
ning at low price of (boxiug ex-
cepted) :

A3 Horse Power . . . $350 00
4_* - “"

<« e 900 00
& Delfvered on Cazs at Shops.

JANES & FOOS,

103 Lingrry STRXET, Naw Youx.

MONEY—WAGES.

Toallhaving spare time; $4 to $12 Aday; somoething new:

2!1“““- E%x;oer:b::: ! - pma:-: no risks; home or
broad: e %

ticulars and nllubl:i‘a'm ?37:-.-. S NG SR

Address F. M. REED, 19 Sth St..N. ¥

UERK'S WA IME
TECTOR.—Important for ali u_mT o8

an iug of

with the utmost the motfon of &m
g::mlmu. as the same reaches different .lu"uﬂ of I?‘
t. Send fora cuculu.P o . K. BUE (R
N. B—This detector is covered b,‘ﬁ’»"?:‘.'&‘hm

s using or selling these nstrum
harity fram me will he Adsalt with qm:?":"‘v‘i“.to:' s

fOR STEEP
AND FLAT

ESTB'D 1856.
SAMPLES ¥ CIRCULARS
R[A()g ROOFING CO.0F NY

4 CORTLANDT ST

S
A=
W
<s
o
e

WoosW S PEinell

And Ro-Sawing Machines, Wood and lron W
chinery, Engiies, Hoi| A JOuN W
whsﬁ'mtunu.x. Y snd 118 uum%&.’gav ork,

150 YEABLY made by agents in thelr Sparemo
ments nlllniour S newarticles. Samples fo

Catalogues free, Aw. Noverry Co,, 50 Brosdway

MACHINERY, 5% st s

LL KINDS or IRON AND STEEL DROP

FORGINGS made to onder. NEW ENGLAND
OR AND MOWER CO,, ?)!lbﬂl’h oon,

L kb &

-

LN

e T T
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Scientific  American,

glmﬂumm
MM “« % a e n e 81000 len
Tonldo PRgn = « « « « « « 7S5cents n line,
Pagravings may Aedd adrertisements al 1As sarar rale per
N0, by s rement, ax tAs ntter pross. Advertisemants
Ot B e v af publication offe e early @i Friday
OTRING 15 Gpyaaar (n nest Dene.

—
Im”rweﬂd E‘.".'.‘ foail Gont
< N Untters, . ] pa
it 3 ::.m%'a"""";':,,:',‘,“:...',‘ beliog
'.'J'."'. l"?“‘.l '\.";:‘“llll xn

Just the articles for Artisans or Arosteury

~ FOR SALI'.. CHEAP,

AN ‘.I“Il'l‘ llﬂ:l\ '. 'Llll‘l‘ B\(M"l.

MAGIC LANTERNS.

ILLUSTRATED PRICED MANUALS,
EMATICAL, M OrTIcaL
rn':t" ““. "h '\."lll)l‘l“ A»Y:II‘ ¥ A, Puysioat
ml‘-.om. nlu’n 8-"-‘1 10 n nmn-nlonn

“‘ w. m%i( nnium Rtrect,

2”?"\'0& I'hllmlnphll
EM

&J W "!(’Cll WAKOM& Cugmists, Importers
L Minerals, ete., have rimoved from
Q:g:" ‘1:";:’ 1. Fiiton 1., two doors above

ARTNER \\'A\"l‘l-‘l\—vdlh &.mo—'rn
ferilitate the extens'on of & pew enterprise. Pro-
b llﬂclﬂll rrmunerstive to I an investigation
we secking levestment. n ocg cﬂy refer-

'lvn Address . 0. l‘ol". New

K STONE PATENT FORGES

Pmt.\hic or Sta-
Power. Best
gvery class of
Portable Forge

ot 5m;‘.m
tionary, for Hand or
and C}u_‘[\pn-‘(
work KeyStone

Co., P adelphia.

Large

for

0 PARTIES BUILDING AND UsiNdg

Steam Fogives—The undervigned call stention to
Tremper's P‘!h-&l\djw‘-'t:du‘o Cut. og_ Oéwn:dd' o‘rh:
wvmot. ‘an A O AR a1 €. D
ciicslar, 20 PUSE .Iu\t.s&{:o Iimiogton, Del.

Portland Cement.

A Practical Treatise on Cement furniabed FEEE.
8. L. Merchant & Co. 7 Soutn St New York.

‘??g

NEW YORK
SCREW
NANUFACTUR'R
MACHINE SCREWS of all de-
exriptionsdefying competition In
prices and q'll‘ll) SILVER Me-

DALs, Exhibitions 1892 & 1567,
C. DUCREUX, \r.
8 Eltzadbeth, N.Y.

HOUSTON'S PATENT
TURBINE WATER WHEEL.

.-.lou. Strongeot, Cheapest, Bost.

In the test at Holyoke, !
157 u:o Uoullon gave in e
!h (lmu:te ever

o‘r ln s rellable test and
the highest nvernge roes
sults ever obtained, In

ractical uso itis everywhere

emonstrating its superior
ity over all others. Emer
son’s full report furnished oo

. :'\pllullon Bend for Ciren
MERRILL & HOUSTON
IRON WORKS,

Beloft, Wisconatn

R L Vervalens Brick Machines,

at Haverstmaw, Rockland Co. N. Y. Making nlnc
l-mhlo! al the brirk usedin thc sutu ~—nd lorclrculu

PATENTS

The puhluuem Ol the BOIENTIFIC AMERICAN lLAYe
scted sssolleitors of patents (o the United Stares and
forelgu countries for more than three quarters of a cen-
aury. More than FIPrY THOUSAND [nventors have
avalled themselves of their services. All patents se-
cured through this sgency recelve s special notice in the
SCIENTIFIC AMERIOAN, which frequently attracts pur-
chasers for the patent,

Iaventions examined, and advice as to patentadility free

Patents obtained {n the best manner, and with as 1it-
tle delsy as possible.

Caveats prepared from either model or drawings,and
filed in the Patent Office at short notige,

Special examinations as to the patentability of inven.
Hous mude, at the Patent Offoe, on recelpt of model or
drawing and description ; cost for this sesrch and re-
port, §6.

Trade Marks.—The necossary papers for securing
protection” to manufacturers and merchants fn this
country aud abroad are prepared at this office.,

Deslgn Patents, for protecting artists and de signers
Of any new ornaments) work, are quickly and chesply
obtsloed through this office.

Copyrights obtained,

Foreign Patents are solicited 1n all countries where
puatent lawa exist. Pamphlots, contalolng the coat and
full particulars, matled on appliecation.

Canads Patenta,~Canada {x one of the best countries

or patents. The cost depends upon the length of time
:,:r;‘;.mf:u.l::,mm s desired, Full particulars by mall

We shiall be happy to confer with {nventors, examine
thelr mwodels und drawings, and adyise with them as to
obtalning patents without copsultation fee. For v ery
kind of information pertaining Lo patents, at home or
abrond,

$end for pamphlet, 110 pages, contatning laws and full
directions for obtaining patents. Address

MUNN & Co.,
Publishers SCIENTIFIC AMERIOAN,
37 Park Row, N, Yy,

Braxon ornc:—C¢rnrr F and 7th Streets,

Wastington, D,

une,

A LEYENR

AN R
OOTATS GAUR COCKS

REGULATONRS

¢ g

MURRILL & KEIZER, 44 Hollldny St Balt,

IMPPROVED 1w

DOUBLE A 'nno
BUCKEL.PLUNGE

SteamPumps

ALWAYS ELIAD ?.
VALLM‘ MACHINE COMPANY,
Easthampton, Masn,

“&l”O(N)

1eols)
hr Danbury
for reasons named,

"ot be Tor sale
K

Universal Hand Maning
Machine, s laborsaving
faveation, sttached to
any vise, to beuch with
stangd and chuek, or to
work itself, set 10 work
in any direction 19 & mo.
ment. Up and down foed
1o Tool; reversibie self
crou(u--t Quickly saves
s cost in hands of all e
ta! working mechanios,
Jacor E. SUITIERLIN,
mi'r, 80 Dusane St N. X,

OPE.

A wuccoss,
more duranhle !
Slae. and will h
10 oferated gaickly sl always eastly §
any '-v !n out of arder,

re lnrn"l I ol satiefacrory, F. A
Dasbury, ot

market—-has had & large and rapid sale, being o docided “ take ™
Can show clearly, where over §10000 per year cun e made out of 1, the princip
adapted to anythine, from & Joweler's or a dental dri)l to s«
ror lllastrated descriptive sty and furthor information, address the Manufscturers,

.

. Berp's PaATENT, Avovsr 13,
Ne artiiy endorsed by all u-!nﬁ Il suon(n and

ban any other. Holds drills from 0 to X, rall
14 wach lsrger by tumning down shankas to ~.
eatnot clog, set, or In
fias now bheen & year {n cobstant
All are rold with fall warmant, to be
LMULL & CO., Manulacturers,
fend for HHastreted Deseriptive Ulrodlar,

ing prrtectly

ENOINE LATHES, DRILLS, &¢. Send for Price
NEW HMAYEN MANU l'¢( Tl‘l(lV(J
ow

Inven,

d [May 2, 1874.

'gl"__"f ‘.'?wﬂn Alnﬂﬂuw ‘4

American SBaw Co,

NO. 1 PERRY ST, NEW YORK.

%l_qgﬁumrm!-t“

Addr!- Joux

1o
tom, X9 or 13 mnﬂf‘"?l”“’ "-K.‘.

uo,e lnr co.u,lu power long distances

YANNATE OF SBODA ir not I'Mc-nlml, and
sannot be Pateated. Thomas's Flotd Teunats of
Hoda is o perfect Awerems Tor removing scale from Steam
Bollers, WitnovT IxJURINe Horree. 1t has removed

Hushels of Scale from Single Ballers, lhn-h’ savin
Tons of Conl. 1t saves 20 thines 1ia cost In Faal, sb
ssves 20 thimes 10a cost tu repalins of Dollers luld in
inie, M0 E Phls, 390 b, N Bbis, 135 b, st the low
priee o f1 IJI pet pound-—less than ous third pries of

Addr“-

¥ preparstions, An A superior to sl nllml
L0 X SPESCER THOMAS, Kinirs, §

~ PATENT FOR SALE.

_(if elosed before June 1), will buy the Patent (and $1000 worth of especial
on the * Danbury Drtll Chnck
poriant enterprise on nand, which will require his whole sttention and the Above Amount of extrs eash.
s now EVERTYWHERE scknowlodgnd 1o be the hest Ohuek, for all purposss, aver put on the

Only canse of selling ~owner has larger and more

from the frst. #2000 would bot buy It except
le bein

ar wheel chuck, Unless sold betore Jane 1,1t wi

A. HU LL & CO.,

DANBURY, (‘0‘\.

ANTED—An exporienced manufacturer

of unchemicalled Corn Starch. To s nu-lu:lory
wan, good wages and fleady employment will be vro
App! in person o/ by letter, to OWENS, LANE &
DYEW MAUHINE CO., Ssiut Louls, Mo,

Save fuel, and rupply DRY steam, A.:ﬁno 10 bollery
or vet In separste furnsces. 4. W‘B T
Liverty Bt.,

‘New Torx.
Pyrometor-.

Super-Heated lmm ous
Addr ll!mu' W. BULKLEY,
# Liberty St New Yorx.

For testing Ovens, Bofler
lnd. Biast furnaces,

Bamples from
B.E. Hale &CO,,
60 and 58 Park
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h BALL & CO.. 2 Cortlandt St N Y, Oty

THE PULSOMETER.

The simplest, most durable and elfleciive
STRAM I"UMPF now Inuse. Wil pump gritty
or muddy water without wear or Infury Lo
It cannot get out of order.

Branch Depots:

11 Pemberton Square, Boston, Mass.

1897 Market St., Ph‘lldelphll Pa.

5 Wells Street, Chicago, 111,

South Western Expou nun. New Orleans.
F11 & 8§15 North Sccond St., St. Louls, Mo.

CONPANY
4EmeryGrinders

C. KEEN

{ts parts.

DRILL CO., Woonsocket, R, 1..are

now the sole owners and manufac-

turers of the celebrated

DiaMoxD SoLip EMERY WIHEELS,
£~ Hlustrated Catalogue of Em-

L (;_ry Wheels, Machinery, and Tools
REE.

MOROE o,

THE AMERICAN TWIST |

ROGERS & CO,, Madison, Ind., are
. lbc origipal introducers of TANNATE OF
SODA for clesning bollers. Thelr preparation of um
Sait was patented May 21st, 1571, It success has led 1
many fraudulent tmitations sgainst which the public l!
warnd, Their T. 8. in the solid Sall (taelf—no didution.
OXLY 1 70 2 OUNCES DAILY SEQUIRED. ce 35¢c.a Ib.
Send tor book. Relerences: l’.cmlngmn & Sons, lllon
N. Y.: Root Steam Eagine Co Y.; Owens, Lane
Dyer & Co.,Hamilton,0.; Onelda Lommnnuy Oneld. N.¥

STEAM BOILER AND PIPE

COVERING

Saves ten to twenty {mr cent, CHALMERS SPENCE
CO.. foot E. sth 8t., N, ¥'.: 1302 N, 2nd 5t., St. Louis. Mo.

INDEPENDENT

BOILER FEEDERS

SEND FORILLUSTRATED CATALOGUE

COPE&MAXWELL MFG.CO.

HAMILTON.OHIO.

4 DNGINES AND BOILLIKES, New aua éec,
ona Hand, Portable and sunn}mrv. For descrip-
tion, address GOODWIN & WIHITE, Ol City, Pa.

H W JOHNS 8

S.STOWNGSGEND, 31|

£2 Sena ‘for -h‘-c.'lptln- anphlcu Price ll-n. &c.

Mamen Lane, N Y

Liveral inducemants to Merchants and Dealers.
| Patentee nnd Sole Manufacturer,
Estanvisued 1858,

SPEED ONLY 100 TO 300 REV. PER. MIN.
SAVES HALF THE POWER REQUIRED FOR FAN.

PH.& .FM.ROOTS CONNERSVILLE,
LIBERTY ST. NEWYORK.

IND. M'FR'S.
GEN'L AGENT.

ST ~Z2=FY FOO04W

EXTRA HEAVY AND IMPROVED
GUCIUS W. POND, MANU UFACTURER

W orc:-tcr. Mass.
Waroroows, 9§ Liberty aucn New York,
A ( l'lcnuma Agent.

Machinists’
TOOLS,

OF ALL KINDS,
ADDREAM ¢

N.Y.Steam Bogine Co,

08 Chambers St,

For Patlerns, C
GEAR WHEELS,

) with cur A
R Fatest Noalding A9
Maching, 8

New Yonx

PORTLAND CEMENT,

rwm the best London Manufacturers. Forsale by
JAMES BRAND, 55 Clff 8t., N.
A l'ncllcal ‘rrcn!mnn Coment furnished for b3 ccnlu.

GRINDSTONES

2000 TONS ON HAND. FOUNDED 1810,

J.EMITCHELL. PHILA.

NOYRE'
Mill!'urnishlngWorks
are the Iargest In the United States,

T'"'(l make Barr
Millstones, Portable Milly, Smut Machines, Packers, M1l
Plcks, Water Wheels, Pulleys and Gearing, spe llﬂ”)
mlnv-lml to flour mills, Send for catalogue,

J. T, NOYE & SON, Buffalo N.Y.

Working Models
oL A "wam s g
THE AMERICAN
Gas Carbonizing Association,

Q00 BROADWAY, NEW YORNK,
Owners of X, Whitney's Patents for the U, &,
DROPF LIGIHTS,

NTHREET LIGHTS,

METRE ATTACHMENTS,
Announce to the ynbuc llo fact, that, owing 1o the con-
templated lengthenea vief hmeoll
his carly departure m-'dor Bpon im L Dusinese
tters connected with the Introduction of bis valos-
:‘: fuventions in seversl of the Coatinental llulu. ll
‘:. beootne deatrabile for the motasl sdrantage of
hitney and his associates, that thelr Inlerests

bm
shoald condensed ss much as ble ; snd 1o thet
end, the American Gas Carbon Aseceistion now

ofer b renaining Interests for local territorial rights
lhmuhonl the U, tes, st proces and ¥, Termns that
cannot 181l 1o meet the wishes of l-uncq’uanon

The t value ot these (nventions, In sll thetr varie-
ties of Drop LA Ligtts, and Metre Attach.
ments, has been non-mud bvyo“ all question ; snd
certified to by the ablest selentific sud expert 1aleat in
the country, 8+ well as by all *bo hare them : and
they have proved by their own work Lo the only
thorongh and perfect earburetter yet bhrought ts pubite
notioe—5are, Relad under all _conaftious, Durable,
Cheap, snd Saving in Gas INis Lo the gan
tonl:mt"t bt'oldc‘l l'::ldlh & very large profit 10 those

urchasing s territol d:‘
i Several .( 1he Western and Southern sad South W
ern States are offered at prices and on terms That o
the purchasers thereof the opportunity to mn many
times the amount of thelr lnnmc- and io certaln

cases where responsible, business men uy
purchase a State or Block ol Summ

axsurance of the business ku:m

Assoctation are wililng, nuu .

large portion of the purchase pnee Inn uteru( n the
D furtmer information, testimonials, circulars. &¢..
Ny to the Rooms ¥ & 10, No. ﬁhdv".

s p! lo !Ie offices,
Il lll. WHITNEY. S. M. BOLMES,
uA Gen. Superintendent. Ex. Msoager for Trostees.

WO00D WORKING MACHINERY.

For Planing Mills, Car Shopa, Sash, Blind snd Door Ma
kers, &c., &¢. Send for lllusiratec Catalogue snd price
list. Factory, at Worcester, Mass, Salesroom, st 121
Chambers & 1(3 Reade Sts., New York.

SCIENTIFIC AMERICAN.
THE BEST MECHANICAL PAPER
IN THE WORLD.

TWENTY-NINTH YEAR.
VOLUME XXX —NEW SERIES.

The publishiers of the SCIENTIFIC AMERICAN beg
to announce that on the third day of January,157,a
new volume commences, It will continue to be the alm
of the publishers to render the contents of the coming
year more attractive and useful than any of its prede-
Cessors.

The SCIENTIFIC AMERIOAN s devoted to the inter
ests of Popular Science, the Mechanic Arts, Manufac.
tures, Inventions,Agriculture,Commerce, sud the Indus-
trial pursuits generally ; and it {s valuable and {nstruc-
tive not only In the Workshop and Manufactory, but also
in the Household, the Library, and the Reading Room.

To the Mechanic and Manufacturer !

No person engaged In any of the mechanical pursults
shounld think of doing without the SCIENTIFIO AMOris
0AN, Every number contains from gix to ton engravibgs
of new machines and inventions which cannot be fonn
{n any other publication.

The best Mochanical Paper in the World !

Ayoar'snumbers contain over 800 pages and severa
hundred engravings of new machines, useful and novel
inventions, manufacturing cstablishments, tools, and
processes,

One copy, One YeAr........ sassssasuns weessensanses 85.00

One copy, six months wanee - 1.50

One copy, four month eses 1,00

Onecopy of Sclentific Amerlcm forone ycnr.and

ono copy of engraving, “*Men of Yrogrosa'.

Ono copy of Selentific American forone ycnr.nnd

one copy of *Belonce Record " for 187, 6.W

Remit by postal order, draft or express,

The postage on the Scfentine American s five centa
por quarter, payablo at the ofice where received. Caus
ada subscribers must remit, with subscription, 35 cents
oxtra LO pAy postage,

Addross all lottors and make all Post Office orders and
drafts payable to

MUNN & CO.,
3 PARK 0w NRN QNS

HE ** Scientific American” is printe ol W ith
CHAS. ENKU JOHNSON & CO.S INK. Teath uuu

. 100

Tombard Sta,, Philadelphis, and 59 Goid St., Now York
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A NOVELTY IN BOLT CUTTERS.

All machinists are aware that, in making bolts which re-
quire the face 6. e head or nut to be at exact right angles
to the axial line, to insure accurate fits on finished work, it
has been necessary to chase the thrends on a screw-cuttiog
lathe. To this operation there are many objections, among
which may be noted the requirement of skilled workmen to
grind properly and to set the tool, and also to watch the work,
in order to obtain uniformity in size, through constant tests
of each piece, as the chasing tool makes its last cut, With
all these precautions, however, it is almost impossible to
thread any number of bolts, in a screw-cutting lathe, to ex-
actly thesame diame. ;
ter; variations of s'ze
oceur, to the detriment
of accurate fitting, so
that, in fine, the pro-
cess is comparatively
imperfect and slow,
and, as a consequence,
far from economical.

‘With the above facts
in view, Mr. Aurin
‘Wood, of Worcester,
Mass., has recently
applied, to a bolt-

machine,
centers for holding the
work exactly as it is
secured in lathes, so
that the finished bolts,
while retained with
the same axial accurn-
cy as in the last
mentioned machines,
may be threaded by
the dies with the cer-
tainty of the line of
the thread having cor-
rect reistion to the
axial line of the piece,
By combining this im-
provement with abolt
cutter of his own in-
vention, Mr. Wood

The reader conversant with this class of tool will require
no explanation to aid him in perceiving the general arrange-
ment and relation of the actuating mechanism ;w6 that with-
out considering detafls in this particular, we may st once
pass to the notice of the important improvement above sug-
gested. Fig. 1 affords & persgective view of the machine,
and in Fig. 2 the same is shown tilted, to exhibit more clear-
ly the essential portions. A s the die holder, which supports
the dies for threading the bolt in the usual manner. The
bearing, B, which is

longitadinal

drel, C, moving freely
back and forth. D is
the carriage which
holds the bolt to be
threaded, and which is
so nctunted as toslide
to and from the cut.
ting head, Parallel
to the axis of the lat.
ter 1# & bar, E, which
moves loogitudinally
fn the supports shown.
This bar is connected
to the mandrel, C, snd
sleo to the carriage, D,
by arms, so that, when
the currisge travels
townrd the head, the
mandrel will be correspondingly moved and vice térsa. The
mapdrel has & conter or polnt, ¥, which s the sctual center
of revolution of the head ;and & corresponding point s ar-
maoged ‘n the carriage, both centers belog in sxlal line with
the cutting dies of the head. The center to the carriage s
made sdjustable by means of the screw, G.

The bolt to be threaded is firat centered and turned in the
usual manner, as if to be cut in a screw-cutting lathe. Itis
then placed on the centers of the machine and secured so as
to be run into the dies, guided only by the longitudinal move-
ment of the movable center, F, and the carrisge, D. For dif-
forent lengths of bolts, the arm, in connection with the car-
riage, is disengaged from the bar, E, and the carriage is
moved to the desired relative position and again secured. In
order to prevent the work from turning, an ingenious device
is provided in the forward end of the carriage, at H. The
bolt is arranged upon the centers between the roughened
faces of two cams,which, when two slides are adjusted rela-
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WO00D'S IMPROVED BOLT CUTTER.

tively to the dlameter of the plece, bear firmly against it.
The tendency of the bolt to rotate with the cutting device
causes, by contact, a corresponding motion of the arms,
which finally, by thelr ahape, offer a rigld reaistance, and
thus firmly hold the work, For conslderable difference of
dismeters, a sultable bolt, joining the aides, allows of thelr
proper adjustment, but ordinarily the apparatus forms a self
adjasting dog.

It Is claimed that, by the ald of this machine, an ordinary
hand is capable of threading bolts as accurately and nleoly as,

and with greater precision in slze and fit than, the most skill
ful workman with a chasing tool in & lathe. It 1s also wta

ted that from four to ten thmes as many bolts can be cut in
given time aa by the last mentioned means. The uniformity
of wike Is the result of the method of holding the dies rigidly
In the solid ring of the cutter head, thus avolding the spring

or varintion often noticeable in machines in which the set of
the dies is given by levers or other devices, uncertain in po-
pitive results,

Another feature of merit in this machine is the automs-
tic arrangement by which the dies, after beivg set to
the desired length of thread, are instantly opened at that
point, and the bolt carrier thrown back to receive a new bolt,
This arrangement, besides insuring uniform length of cat,
avoids the danger of accident or breakage owiog to running
the holder aguninst the dies, through inadvertence or inatten-
tion of the workman. One operator, through this device,
readily keeps two or more machines continunlly at work,

This improvement, of
ndding centers, for the
axial holding of bolts,
to bolt threading ma-
chine, which we have
now fully described,
was patented in the
United States by Mr.
Wood, February 10,
1874, and similar pro-
tection has alzo been
obtained in Canada and
several Euaropean coun-
tries. These machines,
as at first patented in
July, 1868, without the
centers, weres eoxhibi-
ted at the American
Institute Fair of 1809,
and there, we are in-
formed, gaived & gold
medsl over several com.-
peting machines, They
have since been suc-
cessfully introdaced in
masany prominent loco-
motive and railroad
shops throughout this
country and Canada.

These machines are
made io three different
sizes, rangiog In cut
from 516 inch to 24
inches; and, with or
without the new im.

\ provement, are manu-
\ ’ factured by the Wood
and Light Machine
Company, of Worces.
ter, Mass., to whom inquiries for further information may
be addressed.

Practical Use of Veloelpedes,

The bicycle, after going entirely out of faxshion as a toy,
is now being put to some practical use, Messengors, called
‘“veloce men,” thus mounted, convey dlspatches Lo Paris from
the Bourse—or stock exchange—to the central telegraph ba.
reau. The distance is about alx miles, going and coming, and
I8 asccomplished in 25 minutes, at & charge of 50 cents. A
company Is being formed
to place a very large
number of velocipedes
upon the atreots and to
nupply mossengers togo
to any part of the clty,
The Parisian journals
are also using the bl
oyele to obtaln quick ree
ports. Dariog the trisl
of Marehal Bagalng, the
Monitour employed
dally a large number of
vehlolos, ranning from
the palace of Vorsallles
to Paris.  The distance,
about 13 miles, was made
In 45 wminutes, and
quicker than the ardine.
ry trains on the rall
road, Carcler plgeons
wero also used by the
papers, the birds enslly
traversing the distance

above mentloned on olear dayns at the rate of & mile s mi-
nute,

—l ) -G
Jo PO F suggosts using a reflector (8 tia plate will do), ad.
justed In front of the furnace door of & L ollor, so s to throw
light on o the flue sheets, when caulking lenka,

S

“san

B W T




288
Srientific Amevican,

MUNN & CO., Editors and Proprietors.

PURLISHED WEEKLY AT
NO. 87 PARK ROW, NEW YORK.

i 0. D. MUNN. A E, BEACH,
TEERDMS. X
One CORY, OO FOAT .4 chueen snnnanarenssisrurarsenienses ‘:: go
One Copy; MX HOBINE «ovuvuersnrerarnnsseaerinneuiases
: Ten coples, one year, cach §2 60, ... ...... 25 0o
Wm{omm«mln.nnom.nch ........... 2 50

VOLUME XXX, No. 10, [New Srries.] Twenty-ninth Fear.
NEW YORK, SATURDAY, MAY 0, 1874,

' Contents :
(Tlostrated artioles are marked with an asteriak.)
200

Tnjector, the GIMard. oo oy
Mlut.lnvulbln. S Retsavenv rees v R
. 205! [naent catohiog device, o stmple, . 205
e LIt lnvenllon:ﬂn;l::tcd in England
erryboat, an . TETTORDA. . avuras s nnasns
:mmm.'lnolu..'.'.a. .‘h..m an{:. M%ﬂ{;‘i‘!‘;‘m' nn ven.....
Artraction Lemony who! TR TR
mmum:;é:‘ﬂ:““‘ SEusbans Locomotives, American and Euro-
me ty and slipping of, *2 e pean
Balt et
Borin

290
238
o
o0

an
........ wanvsnss TO L JDEASUTIng 8. ... aae .
w?l‘un:'nr.or“ hc‘f". the lnl"-lmc'mn"rol...
A March of improvements, the, ...
*350 Mouniain andlake surveys in New
or SiesssuusehanpeReedni
National Acsdrmy of Sclence, the 201
Now booksand publications...... o
Palnt oh-nf' 0ol10r L iuvis
Patent decirions, rocent,
998/ Parents, oficin y'mol wxnsabiony
Patents, ometal 1t of Caniil
Patents, recent American and for
R < YO S uases .
mllny sigral, now,
Veraug an engine
Rotary and
.!hv!nf ha
= ‘m‘nm l:‘kp“m PAPOL.cuaies

PR

........... . \

......

CDOME ...
un, the heat of the.
Telescopes, constructin
Temperature of the esrth
Tublng for mines, flexible
wronght Iron ...cauiee aeveiaie
Turbine water wheels, the
tivenowsrof ., .......
Tarbine wheel, the Whitn
Tnderground telegraph line .
[Uulization of certaln offal .« ...,
Valoolpedes, sractioal use of ...
Water by coid, contraction of.... 200
Wheol, ImProved . oo
Width'of a stream, measuriog tho*201

ne In Beogal, the .,
ous origin of,,

‘Ioou for_shios' boats .. y
muklin Tastitute, Indastrial ex-
bl f th A

econom!
curing o

facial theoty, the m

exs Of minorals and metals 295

THE CENTENNIAL SUBSCRIPTION.

The centennial managers are taking the right course to
impress upon the people the imporiance of the great celebra.
tion of 1876. The address which we publish in another
column is s business-like, straightforward document, which
sums up the past progress, present condition and future
needsof the enterprizs in very few words. It is not signed
by an impersonal committee, but by the President of the
Board of Finance ; and with hsppy terseness it condenses the
gist of the most telling argumentsin favor of the plan into
the fewest possible sentences. If anything will tend to re.
concile the unfortunate differences and local jeslousies
which have presented themselves and have served to inter-
fere with the unanimous sapport which the entire country
should give to the Centennial, it is such appeals to the peo-
ple as this. Memorials to legislatures or lengthy arguments
more theoretical than practical, scattered through the press,
are of little avail in securing the necessary returns of cash
which are needed, not at some fatare and indefinite period,
but now, in order to ensure the success of the scheme. The
people, are told, plainly and succinctly, that if the United
States is to commemorate its hundredth birthday by a grand
celebration which will worthily testify its unexampled pro-
gress, ic must not be left to politicians to dole out such ap-
propriations as will make up the requisite number of mil-
lione, bat that individusls must personally open their pocket
books and buy the shares. Ten milliors of dollars is the
total amount needed ; of this, four millions have been sub-
scribed, snd & good percentage of the balance Congress, it
may be expected, will provide for. The remainder, divided
throughout the country, is a sum trivial in comparison with
merely the benefits to be gained by exhibitors leaving out
patriotic considerations sltogether,

There are scores of manufacturers who intend, beyond
doubst, to be represented in the Centennial, who will partake
largely of the advantagen it offers and who sre sbundantly
able to take up the remaining shares of stock without feeling
the outlay, It is time that the jealous fesling against
Philadelphis should die out ; In this city it has disappeared,
and there is an earnest desire for the unequivocal suceess of
the work. Philadelphia has fully made good her claims to
be the #its of the exposition, by the subseription of £4,000,-
000, tenfold her quota and nearly half of the entire sum
needed, supplementing, by magnificent ene riy, the justly im-
portsnt sdvantages offered by her situstion and revolu.
tionary sssociations,

It is too lats also to continue an unseomly dissension
over the question of & natlopal or international exposition,
By its official acts, which eanpot ba honorably reealled, the
government bas invited other natlons to participate in our
festival and many bave already siguified their intentlon of so
dolpg. It would bardly be Just to Invite guests to our feast,
and, after they have begun their preparations and set aside
money for their coming, to request them to stny nwny, The
Centennisl was insugurmted as no International affair, and ay
guch, we think, it should be cartied out,

It is moreover to be the largest and grandest exposition
that the world has yet belield, In polnt of wpuce alone, its

o | A0 expanded top—the toe resting on the Hooghly,the heel on

Scientific  dmerican,

buildings sre to cover #,000,000 yards, against 2,580,400 and
481,500 square yards filled by the Vienna and Parls fairs,
The time remaining is but two years, and the greatest
activity will be necessary to complete preparations during
that period. It is for this reason that the appeals now be-
fore the people are doubly urgent, We trust that the re-
sponse will be both speedy and adequnte.

o
-

THE FAMINE IN BENGAL,

Accustomed only to unbroken plenty,it is happily impossi-
ble for American minds to form any adequate conception of
a s'ate of things like that now prevailing in Lower Bengal.
The haziness of our knowledge of Indian geography helps
still more to lessen tho effect of the pictures of human
wretchedness outlined in the cable reports. We are incapa-
ble both of estimating the extent of the troubles there, nnd
of supplying from our own experience the unreported details,
Benares, Patna, Baugulpore, Rajshaye, Burdwan—what are
they but heathenish names, standing for we know not what?
Even when we translate them into familiar terms, and find
that they represent a territory greater by a third than all
New England, packed with a population equal to that of the
United States and British America combined, the appalling
fact that its swarming millions are pressed by want, if not
face to face with starvation, loses most of its significance
through our igvorance of what famine really means.

As mapped by Sir Bartle Frere, the stricken district is
shaped romewhat like a clumsy boot with a thick foot and

the Brahmapootrs three hundred milés away to the north,the
the leg covering the broad valley of the Ganges to the west-
ward, & distance of five hundred miles, with-a breadth from
one hundred and fifty to three hundred miles.

Throughout this vast nrea,protracted drouth last fall caused
the almost total loss of the rice crop, the principal food re-
gource of the people, who have been brought in consequence
to the brink of starvation. Indeed had assistance from with-
out been less prompt or legs generous, the victims of famine
would bave been numbered by millions. Even with the
most untiring and liberal efforts of the government of India,
supplemented by the gifts of the charitable the world over,
deaths from starvation have already been numerous, and
more must follow., And what makes the prospect still more
deplorable is the fact that years of irregular and deficient
rainfall rarely come singly. As of old, they occuar in cycles;
and though the present disaatrous geason has been preceded
by several years of short crops and ecarcity, it is impossible
to say whether it marks the culmination of the series or is
the firstof a new and worse one. The problem which the
government has before it for solution is therefore twofold:
1. To supply the present wants of its hungry millions; and
2, to make such improvements in their political and agricul-
tural condition as shall make the immediate or remote recur-
rence of famine an impossibility.

The first part of the task is more difficult to perform in
Bengal than in any other part of India. It is at once the
richest and most unfortunate province of the Empire, the
victim of greater wrongs and more pig-headed political
blundering than any other. In no other part of Indla is
there so great a lack of administrative machinery competent
to grapple with the evils of scarcity and famine, the pative
system having been destroyed and nothing efficient putin its
place. Means of transportation and communication are also
lackicg everywhere; so that, if left to itself, each petty
district would be practically dependent on its own crops,
and millions might starve while there was plenty all around,
for the simple reason that food could notbe brought to them,
To provide for thedistribution, at the right timeand in the
right places, of the thousands of tuns of food, which the gov.
ernment has thrown into the suffering districts, has been and
must be the most difficult portion of its gigantie charity,
The distribution of food is made still more ditficult by the
system of caste, stronger in rursl Bengal than in any other
part of India. The ordinary Hindoo is not only restricted to
a very limited range of vegetable diet, but even that must
pot pass through the hands of one of lower easte, He will
starve rather than touch forbidden food, though of the most
tempting and nutritious character, That so much has been
done to restrict the area and the severity of the famine, in
#pite of these and a thousand other obetacles,will bs a lnsting
credit to the present government of Bengal.

It has also grappled with the second part of the problem
with considerable earnestness. Many extensive works of in.
ternal improvement—railroads, canals for irrigation and
commerce, and local ronds which had been suffered to lan.
guish through false economy—are being pushed to com.
pletion by the thousands of agricultural laborers thrown out
of work by the failure of the crops, and driven to the public
works by need of food. Had these safeguards agalnst famine
been completed in time, it is safe to say that the greater
part of the existing distress would have been prevented, In
the Deccan, and other parts of India formerly subject to
fenrful seasons of famine, the people sre now as free from
that dapger as those of any part of Europe, ample lrriga

tion making the general destruction of crops an lmpossibllity,
while good roads make it possible to import promptly food
enough to supply any naccidental deficiency. If the trouble
in &‘Dgll shall have the effect of compelling the govern

ment to do as much for that unfortunate provinece, its afllio-
tion will not be an unmitigated misfortuns,

.
G. W. P., M, D., writea to point out that Mr, R, B, Forbes'
suggestion as to ealming the sea by menns of oil originated
with Benjamin Franklin, who saw the effects produced by the

aceldental upgetting of o barrel of of), while crossing the Atlan.

EREMACAUSIS VERSUS BURIAL .
BY FROFENAON ALDERT l LEXDS.

Is there no otber alternative in the dispoeal of ‘-_‘"ﬁ

than our present practic of Inhumation and the proposed cro.
mation? The shortcomings of the former,and the Jong oats-
logue of hurtful conmequences, ure conceded; but are the
superior advantages of cremation established? Passing by
the gocinl, wathetic, and religions considerations involy
can the advantages which are claimed for cremation, by those
who profess to advoeats it on sclentific grounds, be regnrded
us proven? Is the immediate conversion of the highly or-
ganized and nitrogenlzed tissues of the body Into certain
gases nnd water, the most vconomical method of retarni
to the earth the forces and substances needed for its fertili.
zation? No: on the contrary, cremation would proceed in
direct violation of wejl ascertained principles in the use and
economy of natural forces; for all the power exerted by the
burning fuel, to break up the snimal tissues into exrbonio
acid and water, would have to be put forth sgain in order to
recombine them into those compounds of carbon, hydrogen,
and oxygen, which make up the cells and fibers of animals
and plants. Nature, which has the vastly greater burden of
disposing of all animals other than man, rarely resorts to
the wasteful expedient of burning them by rapid combus.
tion. She effects this end by slow combustion, or, as Liebig
termed it, eremacausia.
It would be well, then, before resortiog to artificial devices
and patenting improved forms of furnaces for most rapidly
getting rid of the dead body, as it is feelingly called, that we
should turn to Nature and take from her s few preliminary
lessons, We ghall find that she seldom applies the torch,
while all the while accomplishing her end. There i not a
rotting log, a fallen leaf, or a dead insect, worm, or animal,
which is not burning slowly, combining insensibly with the
oxygen which is present in the air or digsolved in water,and
becoming converted into fertilizers. Regarded in thisaspect
the whole world is a cemetery,and the tropical forests along
the Niger and Amazon are densely populsted ones. Yet we
do not find that pestilences make life impossible to the
survivors. The ground is black with organic remasins, and
furnishes beneath its surface such stores of food that it sup-
ports & subterranean population, almost as vast as that which
teems above it. It is a magazine of vegetative power, send-
ing up all shapes of luxuriant life,just such a soil as the hus-
bandman endeavors to create by artificial means. Is it not
possible for man to do safely what Nature does on so much
vaster 2 geale with impunity? Should he be compelled to
destroy in hideous conflagration what Natare consumes so
gently on her funeral pyres?

Our error is, and has been, that, in this as in other cases,
we bave done wrong by interfering with or only partially
obeying the laws of Nature. While s belief in
the immortality of the soul ard the perishability of the body,
we have acted as though the body should be immortalized;
and, by placing it in stone vaults of Cyclopean masonry or
in non.oxidizable metallic envelopes, have endeavored to
thwart the operation of natural forces and prevent the retuin
of the effete to the realm of the useful. In the burial of the
dead, the coffin is sunk beyond the resch of infiltrating
waters and frequently surrounded with impermeable clsy,
than which there is nothing better to exclude the operation
of decomposing agencies. We rightly view with reverence
the spot wherea dear friend is laid, just as we do the ground
where some great achievement was wrought, although we
know that every vestige of his body has perished. Why chen
sttempt to prolong by a fow years the pitifal remains? This
idea has had but the effect of populating the ground, and
rendering it necessary finally to descrt it, and geek some
new cemetery. Instead of so doing, make the spot for ever
hallowed, and let our cemeteries remain, while permitting
Nature, untrammeled or assisted by meacs which she herself
teaches, to dispose of the bodies.

This is not an empty suggestion. Chemistry points out
to us what must take place, and suggests a varioty of sab-
stances and means for accomplishing the desired result.
The stoutest granite exposed to the action of air and rain
eventually crumbles into sand; and for most rocks, a lew
years suffices.  Great beds of limestone may be dissolved by
the action of surface waters percolating through the ground.
Cannot similar agencies dispose of the few pounds, moatly of
earbonate of lime, making up the animal skeloton ? It would
not be neceseary to employ chemicals having a violent caustic
nction, llke lime or mnclds, which, In consequence, suggest
operations repulsive to our sentiments of tender respect for
the dead. It would suffice to surround the body with some
substance which would earry oxygen to the tissues, and
sllow the products of the slow combustion thus effected to
be distributed through the soil. Such a substance, for ex

ample, is the hydrated oxide of iron. This is the same ma-
terinl that gives the yellow color to the soil, and which
Nsture has diffused everywhere to sweeten the ground and
asaist in the oxidation of organic remains burled in it. There
is cortalnly nothing objectionable in the appearance of oxide
of iron, & body which forms the coloring matter of ysllow
and brown ocher; yet, an Professor Wurtz suggested, it pro.
bably would bo suflicient to lay the body in this, In order
that every vestige should be destroyed in a few yoars,

We propose, then, that cometeriea should not be translent,
or bauished to distant spots, or allowed to be located in un-
sultable places, or managed (as at preseni) as successful
speoulations, frequontly in definnce of well known sanitary
Inws. Instead, lot them bp made permanent, boaring o defi-
nite proportion in size to the surrounding population: not
restricted to the outskirts of citios,nnd swept away by the ad-

tle. It s described in Frauklin's autobiographical work.

vanelng tide of Lumunity, but located upon sites well adapted
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for them, whether in the midst of cities or in suburbs. Let
the ground grow more sacred as the spot where were placed
not one but many generations of those connected with us by
the tles of filial love, and wore beautitul by accamulated
trensures of art erected as memorials of the unnumbered
dead who have temporarily reposed there. We believe that
some method similar to that which has been advocated above,
and which is, to the best of our knowledge, brought forward
for the first time In this place, Is not open to the objactions
which are justly urged agsinst our present methods of inhu-
mation: that it is in nccordance with the latest teachings of
Sclence in this direction,and that it will serve to increase and
not diminish the tender love and reverence for the dead,
which has steadily grown with all that is most excollent and
beautifal in poeiry and rel'gion.

THE EFFECTIVE POWER OF TURBINE WATER WHEELS,

The failure of turbine water whesls to supply the amount
of power expected 1s not less common than that of steam
engines, and the causes are more numerous. Before pur-
chasing turbines, it is necessary to ascertsin the head of
water available, and that there 1s an abundant supply; after
which large allowance should be made for the frietion of
shafting, as well as for the power nocessary to drive the
special machinery, and the whole determined in horse power.
The selection of a wheel then becomes necessary. There are
legions of makers, each of which is ready to warrant his to
be the best wheel made. All of them publish artistic tables
of sizes and powers, always guaranteed reliable, The unin.
itiated purchaser usually procures many of these tables, hay-
ing voluminous descriptions and letters of commendstion
attached ; and on examining them, he is surprised at the ela-
borate displays of figures, and often loses himself in contem-
plating the accuracy of the decimals. When comparing the
tables of the various makers, he wonders why there is such
uniformity of high powers iu wheels so different. In study-
ing the details, he finds that Smith's Excelsior Concave
Fluted Turbine of forty-eight inches diameter will give him
84 71 horse power; while Jones' Scroll Flanged Boggy Wheel
of the sams diameter is fully warranted to yisld 85:07, that
being a gain in favor of Jones of 1'26 horse power, besides
the further advanlage of ruoning with or against the sup,
as desired. In continuing his comparisons to other wheels,
it is needless to say that le becomes bewildered among so
many wheels so far excelling esch other, and finds himself
unable to decide which wheal is the best, He i forced to
seek the advice of some competent engineer, and, to his utter
astonishment, leatns that the Bgures of the tables so nicely
prepared are in almost all cases totally unrelinble, there being
scarcely a maker's wheel that, in a test flume, under the most
fayorable circumstances, ever for a single hourindicated the
the power claimed, and almost none that in actual use ap-
proach the figures, many of them scarcely yielding half what
is claimed, Underthese circumstances, it becomes important,
in selucting a good wheel, to be assured that it will furnish
ample power. After ascertaining a reliable maker, in order
to determine the exact size of the wheel it is necessary that
at least one third should be allowed for variations in water
levels, and for the loss consequent to the wear of wheels and
gates; and, in addition, figures should be made, based on but
# Jittle more than & half gate of water to the wheel. The best
wheels afford almost all of their power at a five eighths gate
or under, and a difference between a half and full gate is not
more than should be the margin necessary to regulate speed.
In uge it will be found that opening gates seven eighths or
{ully simply amounts to a large consumption of water, gene.
rally without predacing five or ten per cent additional
power, Some good wheels giveless power when at fall than
at purt getes. The rule should be to bay a wheel amply
sufficient at about half gate, due allowance being also made
{for over estimate of power. We think the experience of all
who have placed wheels with a less liberal allowance will
bear out and confirm this rnle. Allowingone fourth for the
friction of the shafling of a cotton or woolen mill, without
adding one third more for a reserve when in actual use, will
searcely fail to cause 8 manufacturer to wish that he had
booght & larger wheel. Actual tests, accurately conducted.
of thirty-one styles of turbines show the comparative range
of effective force, under the best possible advantages, to be
as follows: At quarter gate, from 13 to 50 per cent; half
gite, from 11 to 71 per cent; three quarter gate, from 31 to
82 per cent, and at full gate, from 52 to 84 per cent, the
best wheels giving out about all of their power at from
five eighths to three quarters openings; while the lower
clagses give but little power unless flooded with water, and
even then fall far short of the amount claimed for them.
Another reason why large wheels shonld be used is that,
almost universally, high and low points of the head and tall
waters 80 reduce the force of wheels as to cause partial
stoppages of machinery, unless there is surplus power when
the water isat the ordinary stage. Wearescquainted with a
mill usiog ten independent turbines of variocs styles. Ex.
perience has here shown practically that the relative power
of the wheels, to that necessary to drive the machinery under
constantly occurring unavoidable disndvantages, has not been
unduly stuted, and that not meager allowances should be
made as reductions from makers’ over-estimates of the powers
of their wheels, as well as farther liberal sllowances for the
friction of the shafting, loss of power in times of high and
low water, and the margin necessary for the mction of the
governors, It has also been found true here that substi.
tuting large wheels, operatiog at from one fourth to one half
gate, for small wheels, requiring seven eighth gatos,rosults in
tpm of much less water for a given effect. Were wheels
nccurately tested in places of use, aud actual power ascer.
¢d, such large fractions of allowances would not be

) !
necessary ; and a loss rate of proportion between that wanted

and that claimed by makers is accordingly found satisfactory
with wheels where such clnims are based upon tests, It will
always be found to be by far the most economical, with both
steam and water, to provide abundance of motive power.
3 =
ARMY ANTS,

It is a suggestive circumstance that, among the many va-
rioties of animal forms, those which approach man most
nearly in social and mental development are not his nearest
allies, but creatures of an entirely different order, and those
which stand at the hezd of their class, the articulates, as
:nsn does at the head of the vertebrates,

The closeness of formic mimicry of human civilizations is
all the more surprising when we take into account the vast
difference between the physical conditions of the two types
of life. With nothing apparently in common, not even
similarity of structare, men and ao's have fallen into lines
of development so nearly parailel in many instances as to
suggest the existence of something far more imperative in
the téndencies of life, and at the same time a much greater
limitation in the possibilities of development, than are com-
monly suspected. Especially to those who regard mind as an
unmixed product of material conditions, and would mensure
mental power by weight of brain, nothing can be more per-
plexing than to see the almost microscopic cerebral ganglia
of the ant evolving products so like those of the immensely
more bulky brain of man that their practical identity is un-
questionable,

But our purpose is not to study the mystery of formic in-
telligence in general, but the peculiar manifestations of it by
certain species whose modes of life have been recently
investigated.

As a general thing, ants are found in settled communities,
which change their habitations rarely, and then for causes
not under their control. A remarksble exception to this rule
is found in the ecifons, or army ants of Central America.
These, while existing in thoroughly organized communities,
numberiog myriads if not millions, never make permanent
settlements, but are constantly roaming about the forests in
vast multitudes, scourging the insect world as the migrating
armies of Attila scourged the less warlike nations of Eu-
rope.

The traveler's attention is ususlly called to one of these
predatory swarms by the twittering of birds which follow
their course to feast on the fying insects which they scare
up. Approaching, he will discover a dense body of ants, in
a column three or four yards wide and of enormous length,
moving rapidly and examining every nook and corner where
their game may hide. The captured insects are speedily torn
to pieces and carried to the rear, or to their temporary camp,
by relays of workers. On the flanks and in advance of ths
main army, smaller columns of skirmighersare thrown out to
flush the insects they are in pursuit of, many of which, in
their terror, bound right into the midst of the main column,
to be torn to pieces instantly. The greatest catches oceur in
masges of brugshwood. Here the cockroaches, grasshoppers,
spiders and other insects take refuge among the branches,
while the ants are occupying the ground below. Bat their
security is brief. In alittle while explorers are sent up, fol-
lowing every branch and driving the refugees to the ends of
the twigs, to fly into the air and be snapped up by the birds,
or drop among the throng of anis below. Inthis dilemma
the spiders alone have any fmeans of escape; they can sus-
pend themselves in mid-sir and remain in safety until their
enemies have retired from the bushes and passed on to other
conquests,

The individuals of this species of ants (eciton predator)
are of various sizes, the largest being about a quarter of -an
inch long, the smallest less than an eighth of an inch. A
much larger variety (eciton hamata) pursue their prey in a
similar manner, but vary their tactics somewhat as occasion
demands. When on & general hunt, they spread their col-
umns over a considerabls breadth and sweep everything be-
fore them, crickets, grasshoppers, scorplons, centipedes,
woodlice, cockroaches, and spiders falling almost certain
prey. Exploring partiss are also sent up trees to look for
nests of bees, wasps, and probably birds. The moment a
prize is found the fact is reported to the army below, and a
column is sent up to take possession. Mr, Balt, to whom we
are indebted for these observations, and whose ‘* Naturalist
in Nicaragns"” gives more numerous and valuable additions
to the science of natural history than any book of travel
since Wallace published the ‘“ Malay Archipelago,” describes
thege ants as pulling out the larvie and pupe from the cells
of & large wasp's nest, while the owners were hovering about,
powerless, from the multitude of their invaderas, to render
any protectlon to their young.

When hunting in solid columns, thess ecitons were found
to be generally, if not always, in search of the young
of another species of ants (Aypoelinea) which muke their
nests in fallen timber. When a log is found, tne columu
spreads out over it, searching ull the holes and cracks, the
pmalless individuals pursuing the unfortunate hypoclicess to
the furthest ramifications of their nests, The invaded ants
rush out bearing their your g in their jaws, and are despoiled
of them so quickly that it is quite impossible to see bow it
is done. The ecitons do not harm the mature bypoclineas,
caring only for the larvie and pape, which are hastily borne
to the resr of their column. What they do with their
plunder finally does not sppear. It wounld seam that they
cannot rear the young hypocliness for slases, as certain
northern ants do with their prey, since no mention is made
of any such addition to the memberahip of their communi-
ties.

When marching, these eciton armies appear to be directed

by numbers of individuale, of & larger size and a lighter
color than the regular workers, scattered at intervals of two
or three yards, They stop often, and oceasionally run back
a little aud touch some of the other ants with their an-
tennw, as though glviog orders, At the beadquarters there
are individuals of still greater size sud more feroclous ss-
pect, which soon wake any oue molestig the nest acquainted
with the efficiency of thelr enormous jaws. The temporary
restiog places of these ants are usually in Lollow trees or
underneath large fallen trunks that offer suitable bollows,
One which Mr, Belt found in & bollow log, open st the side,
must have contained a cable yard of auts clustered in s dense
muss, ke a swarm of bees. And these wire but & pait of
the whole community, as many columns were oulside, some
bringing in the pupw of other aats, otbers the legs and dis-
gected bodies of insects captured on tbeir forsy, These in-
comers proceeded directly into the interior of the living
msss through tubular passages, which were kept open just
as though it were formed of inorganic materinls. Like the
hunting races of mankind, these predstory swarms are com-
pelled to raske frequent removals to new hanting grounds.
The migratory columns are easily known by sll the common
workers moving in one direction, the larve and pupwe of the
community belog carefully earried in their jaws.

Mapy observations and experiments were made by Mr.
Belt, testing the individual intelligence of these wonderful
creatures. Though inferior in some respecis to ants which
hunt siogly, he does not hesitate to place them at the head
of their order for intellectusl and social development.

SCIENTIFIC AND PRACTICAL INFOEMATION,

STEAM LIFE BOATS.

Mr.H. G.A. Mitzlafl, in a paper read before the Institute of
Naval Architects, propoges the use of steam in life boats,
and suggzests the hydraulic propeller or rotary pump as best
adspted for propulsion. He proposes the following dimen-
sions for such boats: Length 45 feet, breadth 11 feet, draft 3
feet. The boat is provided with sirtight chambers to pre-
vent sinking.

THE HEAT OF THE SUN.

Father Secchi, the distinguizhed Italian astronomer, has
recently published the result of his investigations in the
solar temperature, made during last summer, and states that
his efforts were directed toward the determination of the re-
lation of the solar radiation with that of the electric light.
The instrument used was a thermo heliometer of the inves-
tigator’s own inventiop, and the conclusion reached was tkat
the radiation of the sun wounld be 361 times that of the car-
bon points. If, therefore, the temperature at the surface of
the Iatter is fixed at 5,432% Fah., 2 numb:r not exaggerated,
and supposing the radiation proportional to the temperature,
we oblain for the potential temperature of the sun 240 836
Fah.

ELECTRICAL FIGURES UPON CONDUCTORS.

M. Schneebeli has investigated the conditions on which de-
pend the dimensions of Kundt's electricsl figures, which re
sult from the adherence of u fine isolating powder on & me-
tallic conductor, from which a discharge js emitted. In the
experiments, the discharge of & Leyden jar took place be-
tween a horizontal metallic plate sprinkled with Jycopodiam
and an electrode in the form of a ball or cone above the
plate. It was found that, the circumstances being equal,
the diameter of the figure augmented with the distance fiom
the electrode to the plate, Lut never in a coustant ratio. The
size of the figure sugments also with the quantity of elec-
tricity which produces it. When the electrode is composed
of a certain number of points, a regular circular figure is
formed beneath each one. If in the path of the discharge
a emall plste of glass be introdacel, & space clear of [owder
appears on the metal plate of exactly the form of the glass
plate interposed.  With electrodes of conical form, present
ing an angle of 60° or 80°, it is s'ated 1hat the electrical fig-
ure is larger as the angleat the summit of the cone is swall-
er. Finally, the diamster of the electrical figure is larger
when the discharge takes place in a ratefied gas than at nor-
mal atmospheric pressure.

JAPANESE BRONZE,

A curious bronze is produced in Japan, which, when made
in thin plates, resembles slate, and is covered with designs
in silver, M. Morin has latwly analyzed and examined the
properties of the alloy, aud finds that it containg, in addition
to copper, {from 4 to 5 per cent of tin, and on an average 10
per cent of lead, The combination is essily molded into
thin platcs.  These are varnished, sad through the covering
the designs are seratched with a barin.  The plate is then
plunged In u silver bath, when the silver is deposited on the
unprotected portions. Lastly, it is placed in a muflle fur-
nace, when the copper blackens and the ellver remains
bright,

CURIOUS PHEXOMENON OF ENDOSMOSIS.

If the membrane which lines the intericr of an egg shell
be used to close the tube of an endosmometer, the Jatter be-
ing filled with sugar and water, aad its contalning vase with
pure water, an odd ciccumstance will be noted. If the ex-
teraul surfuce of the wembrane is toward the pure water,
endosmosis is very rapid, nud the water rises at the rate of
some 4 inches per hour. But if, on the contrary, the inte
rior surface is turned to the water,the phenomenon is I\T‘
annihilated, Matteucl, is appears, has noticod & somewhat
stmilar peculiaricy fn the skin of a frog. It woald sesm that
the phenomenon is worthy of study, since it shows that a li-
quid does not treverse the interlor of a cellule with the same

facility outwards in as fn the contrary direction.
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THE VERTICAL MULTIPLIER BORING MACHINE,
‘We have already laid before our readers three applications
of that ingenious combination of geariog, the vertical mul.
tiplier, to woodworking machinery. By ils use the band
gaw, the jig saw, and the circular saw have been adapted to
run by the foot power of the operator, thus enabling the me-
chanic whose shop is not of sufficient extent to require the
work of a steam engine to supply its place, on the machines
most employed, by a device which affords a means of apply-
ing his available force at perhaps the best advantage,

We now present, in the annexed engraving, a representa-
tion of still another adaptation of the invention, recently
made to the boring machine. The nature of
the peculiar mechanism through which the
power is communicated has already been fully
described and explained in other connections,
go that no further allusion to its construction
is necessary. By its aid, however, in the pre-
sent machine, forty revolutions of the shaft, ac-
tuated by the treadle, correspond to 1,640 revo-
lutions of the bit, a four inch pulley being cou-
nected with the latter, making a proportion of
one to forty-one. The general arrapgement of
the boring mechanism will be readily understood
from the engraving. A table is provided which,
by u slotted support through which passes a
set screw, may be adjusted at a hight suitable
to the dimensions of the work to be operated
upon. It has a longitudinal slot on its surface,
in which travels a guide piece, against which
the wood to be bored is held by the hand of the
operator, as it is advanced toward the tool
This guide piece, by means of a slotted semicir
cular bar and set screw, may be placed at any
desired angle o as to allow for the boring of
inclined holes. ' .

We recently had occasion to examine this
machine, and found that the tool penetrated
throngh knots or woods in any direction, with
much facility and with the exercise of s quite
small amount of effort on the part of the ope-
rator. Itis evidentthatany sized bit, which can
be adjusted to the shaft, msy be used. This
device will doubtless prove a useful addition
to the shops of wood workers geunerally.

For fartber information, address the Combined Power
Company, 23 Dey street, New York city.

IMPROVED FUEL ECONOMIZER.,

Among many novel devices displayed at the recent exhibi-
tion of fuel-economizing appliances, held at Manchester, Eng-
land, is a steam generator composed of three coils of cast
iron piping, of fourinches internal diameter. These coils are
not cast whole, as stated in the inventor's descriptive circu-
lar, but are formed of & number of half circles, bored and
turned to spigot and faucet joints. The ends of these half
circles are reduced to three inches in diameter, and have ribs
cast on the exterior surface, After the segments have been
placed togetheran iron hoop or thimble is cast on over the

states that this machine was not made in his own foundery,
but that in all economizers now msupplied by him he will
guarantee the nccuracy of the form of the coils.

Many advantages aro claimed for this economizer over
those with vertical pipes. The first s that the whole piping
presents & surface for the heat to beat sgainst, the back part
of the coil being exactly opposite the front space. We can

see no difficulty, says the Eagineer, to which we are indebted
for the engraving, In arranging vertical pipes, so that those
in the second row should be placed exactly opposite the spaces
between the pipes in the first row, and so on alternately. An-

joints, and, by the contraction of the metal in cooling, draws
the ends of the pipe close to-
gether. The exterior of the
thimble is of the same diame.
ter as the pipes, and thus a per-
fectly smooth joint is obtained
for scrapers to travel over; the
pipes are held securely togeth-
er, while all cement or rust
joints are dispensed with.

Should a coil become frac-
tured it can be repaired by split-
ting two hoops and removing
the damaged segment.

The form of scraper will be
readily understood by referring
tothe engraving. Onpe half rests
upon the pipe, embracing the
upper portion of it, while the
lower scraper is kept up to the
pipe by means of & balance
weight; these scrapers sare
pushed forward by arms or pro-
pellers fastened to a center
shaft, driven by a worm and
wheel st the top of the ma.
chine, and supported by a foot-
step in the center of each coil;
the scrapers follow the line of
pipes until they reach the bot-
tom, when, by the action of the
reversing motion, they again
ascend the ooil to the top.
These scrapers will, undoubted.-
ly, clean the enils fromn soot,
provided the pipes are cast tru-
ly cylindrical and the scrapers
made to fit them exactly ; but
in the apparatus exhibited at
Manchester this was not the case
—the pipes belng very rough
castiogs snd far from cylindri-
cal, consequently msoy por.
tlonsofthe pipes wereuntouched

+ by the scrapers, the points of
which were frequently more
than an inch apart, The Inventor

MUDE OF FORMING
JOINT IN CQL

other advantage claimed is the rapid and continuous circula-

VERTICAL MULTIPLIER BORING MACHINE.

tion of the water, there being only one unbroken stream, free
from all sharp turns and angles, thus avoiding strains upon
the pumps and joints. By means of this rapid circulation it
is masintained that incrustation and deposit of scale on the
interior of the pipes are avoided, and their heating surface
kept uninjured. The feed water enters at the bottom of the
coil furthest from the boiler, which is the coolest end; it
passes into the second coil at the top,and, descending through
it, enters the third coil at the bottom, becoming graduslly
hotter until it enters the boller at a temperature varying
from 200° to 800°. From the absence of abrupt corners and
bends, the coils can bs well cleaned out by blowing through
them with steam. It stands independent of all brickwork,
and is self-contained in its own frame, which reduces the
cost of fixing, The three coils are estimated by the inven-
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BELL'S FUEL ECONOMIZER,

tor to give as good results as an economizer comprising
seventy vertical pipes.

Amorican aand European Locomotly e,

American engines have, as it were, gradually c:yetallized
into certain definite and fixed forms. Outaide cylinders and
inside framos are now universaily used hers, wherene, on the
continent, cylinders and frames are sometimes placed inside
of the wheels and sometimes outside, The steam chests here
are always placed on the outside and top of the cylinders;
thus there are often placed on the side and inside the frames,

Almost the only kind of pistons which seems to be used
there is that made with solid heads, with simple
grooves turned on the outside, into which steel,
cast Iron, or brass rings are sprung. Here the
varieties of packing in use are numberless, For
simplicity and cheapness the Earopean is cer-
tainly very much superior to onrs. Here the
only valve gear now made is the shifting link
motion worked from eccentrics on the main
axle: there the shifting link, the suspended
link, the Allen or straight link, the Walschaert,
sud several other kinds of valve gear are used,
Some of them are worked from eccentrics placed
outside of the wheels; and in at least one en-
gine we notice that the axle bearings are outside
of the wheels, and then the eccentrics are placed
next the bearings, and a crank outside, to which
the connecting rods are attached. All wheel
centers are made of cast iron ; there, of wrought
iron. In the tyres of our truck wheels we are
imitating Europeans, and steel tyres are now
much used here for that purpose. The springs
in American engines are, if we except the Boston
and Albany railroad, always placed above the
axles and frames. In Europe they are often be-
low. Here they are, excepting in four-wheeled
engines, always arranged with equalizing ley-
ers; there this is not always the case. The use
of plate frames is universal in Europe, whereas
In this country they are now never used.

In the construction of{locomotive boilers there
is also & very great difference in their practice,
The steam dome is there always placed either
about the middle or near the front end or smoke
box. The Becker pattern of boiler is also much used, espe-
cially in Germany and Austria. In this plan the outside of
the fire box, instead of being arched, is rectangular, that is,
the top of what we call the wagon top, instead of being
round, is flat, and is raised somewhat above the barrel of the
boiler. The corners are, however, rounded somewhat. The
crown sheet, instead of being swsyed with crown bars and
braces, is supported by long stay bolts ecrewed through the
outside shell and the crown sheet. Some of the engines
which are to be built at the Grant Locomotive Works, for a
Raussian road, are to be mede in this way. This is, we think,
a very excellent plan, and is quite certain to be adopted in
this country when its merits become known. Shaking grates
are, however, seldom shown in the illustrations of European
engines: but grates very steeply inclined are still much used
there It is very singular that
in Europe the exhaust steam al.
most universally is allowed to
escape at the base of the smoke
stack instead of the bottom of
the smoke box as is the practice
here. It will also be observed

stacks are made conical; that is,
the base of the inside of the stack
is smaller than the upper part.
Wo have seen it stated that
it is found that the steam
blast is much more effective with
this form than with a straight
stack, Wae do not know, how-
ever, upon what the assertion
was based, and would be glad to
get some further information in
reference thereto. The differences
in points of detail are almost
numberless, and are well worth
study. The reasons for many of
these differences would be very
interesting if carefully examined,
and we intend to return to the
subject again. A very striking
fact, however, is the much great.
er varloty in tho methods of con-
struction adopted in Europe than
is In use here, 'The reason for
this we believe to be, singular ng
it may seem, partly political.
The suppression, or rather re.
pression, of individuality under
republican governments has often
been remarked. Inthis country,
perhaps, no principle is more
generally believed than that ““ the
majority should rule,” The ro-
sult is that this axiom preduces
n kind of intellectunl gubser-
viency of the individual to the
will of the majority, which thus,
to a very great extent, becomoes
the standard of right and wrong

that there many of the smoke .
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If, thorefore, any new method of construction falls to beap-
proved bya majority, it is abandoned. We will not under-
tako here to determine whether the suppression of indi-
viduality is a gain or aloss. It Is quite certain that origl-
nality is very expensive when it exercises itsolf in the con-
struction of locomotives or other railrond machinery, and
that the Chinese virtus of uniformity has much um;n, and
18 often profitable when great ingenuity and skill would not
be.—Railroad Gazettn,

Gorrespondence.

An Eloctriec Toy, .
To the Hditor of the Scientific American:

I send you herewith a sketch of a scientific toy, which I
have recently constructed and placed on a bracket in front
of the desk in my engine room. The main belt of the en-
gine is 30 inches in width, and about 120 feet in longth, and
runs from south to north, at an angle of about 45°, and with
a velocity of 3,600 feet per minute; it is highly electrical,

The idea occurred to me that the electricity so developed
might be made uss of for mechanical or other purposes; and
having seen an engraving of what is called an electrical
wheel, I constructed one as shown herewith, but without the
coils, A isa vial, about 6 inches in length by 13} inches in
diameter, the bottom of which is inserted in a cavity in the
bracket, B, In the center of the corkis inserted the eye end
of a darning needle, the point projecting upward about 2
inches, on which rests the wheel, C, which consists of two
pieces of copper wire, 1-32 inch in diameter and 7 inches in
length, placed at right angles to each other; their centers are
flattened and soldered together, and half an inch of the end
of each arm is bent at a right angle, allin thesame direction,
and filed to & point. D isa copper wire, one eighth inch in
diameter, one end of which rests against the needle, the
other running in front of and about 6 inches distance from
the belt, and terminating in 5 or 6 points, 2 inches long, pro-
jecting toward it.

On connecting the conducting wire with the needle, my
wheel immediately started off at a speed of 100 turns in 50
seconds. I soon ascertained that, by placing & good metallic
couductor beneath the wheel and making an earth connec-
tion, I could add materially to its speed. Accordingly Iplaceda
copper coil, E, 5] Inches In diameter, one inch below the wheel,
connecting it with the gas pipe, whick accelerated its speed to
148 turns in 50 seconds. Soon my wheel began to gyrate
even to an angle of 20°. This annoyed and puzzled me. I
eventually found that, by adding another coil, F, one inch
above the wheel, and connecting it with the earth, I not only
restored its equilibrium, but also increased its velocity to 173
turns in 50 seconds.

When the air is dry and frosty, I have had it running as
fast s 280 turos per minute, and the ozone given off by the
wheel is apparent to the senses at a distance of several feet,
It also sets as & barometer, indicating (by increasing or di-
minishing its #epeed) atmospheric changes several hours in ad-
vance, It is especially lively on the approach and during the
prevalence of & northeast snow storm; but with the wind
spywhers from east to south, it will scarcely move at all.

The apparatus can be easily constructed by any person of
ordinary intelligence, and it makes a very lnteresting sclen-
tific apparatus. It can as well be located in the counting
room oor ffice a# in the engine room.

328 Delancy street, New York city.

Elasticity and Slipping of Belis,
1o the Editor of the Beiontific American :

It is pretiy generally sdmitted, though sometimes contest
od, that any belt running upon two pulleys, one the driver
and the other the driven, must slip on both when any ap-
precisble amount of power is being trapsmitted by it It
seems to be very evident that, if a belt is paseing from a
state of greater to one of leaser tension, or wice versa, In
ita passage around s pulley:in the former case It must un
dergo comtraction, and In the Jatter case extension, in di
soction of ita length;and we know that a balt always exista
fn & different state of tension in the parts entering upon and
leaving the given pulley. If, then, in pasaing around the
driving pulley, a belt undergoes contraction, and on the driven
pulley, extonsion, there can be no point of the belt but must
have & sliding movement on both pullsys, and thus result in
the driven pulley baving a Jower velocity than would be
mathematioally dueto the dismeter of the pulleys. Thus, ol
two pulleys of exuctly equal dlameter, one driving sad the
other driven, the latter must have the lower velocity. In

Epwix Leacu,

cages where high speeds are to be obtained by means of belts
and the prime belt, that from the first driver, has a low ve
locity, this may become an important congideration.

I recontly, quite accidentally, observed a peculiarly deli-
cate and interesting illustration of this property of belts, es-
pecinlly illustrative of the invariable slipping upon the dri-
ving pulley; and T think it will be of interest to your read-
ery, s it eptablishes that factin a very beautiful manner.

I have, in my factory, & number of pairs of spindles run-
ning at about 5,000 revolutions per minute, Each of the
pairs is driven from one countershaft by two separate driving
pulleys, situated nearly close together, as in the illustration,
and the spindle pulleys are so situated, one in advance of the
other, ns to take the belts from them. 7The countershaft be-
ing directly over the median line between the two spindles,
the two belts were practically of equal length. The spindles
are alike in all material respects, and carried 4 inch pulleys,
the drivers on the countershaft being 24 inches in diameter.
The work done by the spindles alternated regularly about 60
times per minute, the belt of one gpindle haying—while the
other was at work—nothing more to do than to turn the spin-
dle in its bearings ; and while the feed mechanism of the ma
chine containing the spindles was not in operation, neither
belt had any more to do than simply turning the spindles,
which was practically equal.

In this cnse: owing to the great digparity in the dinmeters

of the driving and driven pulleys, and consequently in the
aren of surface wrapped by the belt (the distance from coun-
tershaft tospindle being less than four feet), and the fact that
the drivers were directly overhead, bringing the weight of
belts to their nid: it is certain that, but for the elasticity of
and the consequent difference in the tension of the two halves
of the length of the belts, whatever slipping occurred from
the resistance of the work would take place upon the smaller
pulley. But this experiment shows indubitably that these
belts always glip on the 24 inch or driving pulleys as well,
eand, of course, most when the work is greatest.
It 8o happens that, of one pair of the 24 inch drivers, oneis
slightly larger in diameter than its companion, but go small
an amount that it can only, with great care, be detected with
the callipers ; and—although not essential to this illustration,
ns the same effect would be produced by a difference in the
length of belt—but for this latter fact the following interest-
ing observation would probably never have taken place.

In the engraving, 1, 2, is the countershaft with its pulleys,
@ andb; Dand E are the pulleys of the gpindles. The ob.
gerver is situnted at A, and at W is a window. The holesin
the belts made for the fastenings,—which, from use, had be-
come sufliciently enlarged to permit the passage of the light
—when situated as at H H’, would aliow the passage of a ray
of light through the downward side of one bel: and the up-
ward side of the other, as at A B; and as the speeds of the
belts were such as to cause these holes to cross the line of
vision in periods of time less than the duration of the im.
pression upon the retina, there appeared to be a permanent

opening through them. If the pulleys, a and &, were exactly
of the same diameter, and the feed works of the machine not
in operation, the points, H and H’, would, after completing &
clreult, reappear In the same position; but owing to the
slightly larger diameter of the pulley, 4, the ray of light,
when both spindles were idle, had a very regular upward
movement until cut off by the pulley, @, as shown at C A,
and, after a short time had elapsed—a littlo less than a mi.
nute, by repeated timings—would reappear at B A; and as
the belts were running at about 5,000 feet per minute, it will
readily be seon how small was the difference In the diamoters
of the pulleys, @ and &, Now, when the spindle, D, was at
work, E being idle, the downward motion of the point, H,
became at once retarded, and the upward motion of the ray
would become suddenly accelorated ; but when the spindle,
E, was at work, and D idle, the polnt, I, became In turn
retarded, and the ray would elther come to a stand still or
slightly descend, according as the material being operated
upon by the machine offered more or less resistance 1o the
cutting tools. The descent, however, was never po groat as
the ascent ;and whether the ray passed upward regularly, as
when the spindles were both Idle, or intermittently, as when
they slternated in thelr work, ita recarrence at B A always
took place In the ssme period of time.
tion of the ray of light could only be produced by the slip

The Intermittent mo

ping of the belts on the upper pulleys, except that a small
fraction of It might result from the stretching of the belts

between pulloys, that is, between the lesving one pulley and

entering upon the other; but that this must be very smalf
will be evident from the fact that, durlng one second (the
period of one alternation of work from one epindle to the
other and return), the belt would make about 21 complete
circuits, or pass from pulley to pulley 42 times in that pe-
riod ; therefore the change in tension in the two halves of
the belt's length must take place principally upon the surface
of the pulleys,

I think this example shows conclusively that, in any belt
whatever, the gide in contact with a pulley has & greater ve.
locity than the surface of the pulley iteelf.

New York city. Joux L. HAWKINS,

P
Measuring the Width of a Stream,

To the Editor of the Sclontifie American:

In surveying, it is often necessary to ascertain the width of
river, pond, or other body of water, with the least possiblo
delav,

Lst A B represent the line of survey (the course being aue

north), striking the river bank at B. Have a flag set on this
line at C. Take your station at D, at a right angle with your
line, B A, at any convenient distance, with or without mea-
surement. Set your compass at D, and bring it to bear on
your flag at C. By observation yon find the course N. 13° E.
Reverse your compass, taking your course S. 13° E. Send a
flagman back on the survey line, keeping in range with B C,
until he comes in range of your compass sight at E. Mea.
sure from B to E, and you hm’e_(he distance from B to C.
Farmington, Iowa. Joux Cross.

.
The Relative Attraction of the Sun and the Earth.

70 the Editor of the Scientific American:

Permit me to correct a gerious mistake contained in Dr.
Vander Weyde's communication, published in your issue of
April 18th. Your correspondent incorrectly asserts that I
have constructed an apparatus for measuring the changes
of terrestrial attraction, consisting of a heavy iron globe
floating in mercury; regarding which he remarks “that a
floating object is identical with a lever scale, as the liquid
balances the floating body, and any change in the gravitation
will equally affect both; so that such an apparatus would
show no change whatever, even when transported to the
moon or to Jupiter.” Dr. Vander Weyde appends to his
irrelevant remark the following unwarrantable coneluasion :
‘“ It is, therefore, not in the least surprising that Captain
Ericsson, according to his own showing, had no results ™
The reader will be surprised to learn that my apparatus,
the principle of which Dr. Vander Weyde evidently does not
understand, has been constructed for the sole p.urpoao of
proving practically that, at the rising and setting of the sun,
solar attraction exerted on a body resting on the surface of
the earth is exactly balanced by the centrifugal force seting
in an opposite direction, called forth by the earth’s orbital
motion round the sun. The reader will find, on referring tn
my commupication inserted in the SciENTIFIC AMERICAN,
March 14, 1874, that the result of the experlment with the
floating iron ball was mentioved In my demonstration relat-
ing to solar attraction simply for the purpose of convincing
Mr. W, B, Slanghter, by actual experimental test, that solar
attraction is neutralized by orbital centrifugal force, The
reader will also find, by reforring to the said demonstration,
that, while the sun's attraction on the iron globe exerts a pull
of fully 748 grains, and that while a tractive foree of a fow
grains sulficea to move It across the vessel of mercury in
which It floats, yet the globe remains perfectly ntallnnnr'v on
the surface of the liquid metal when subjected to the ,(-“od
pull of 748 grains exerted by the attraction of the rising sun.
Consequently the lnstituted oxporiments with my appara
tus, which in the opinlon of Dr, Vander Weyde have produced
““no resulta,” prove lncontestably that the centrifugal force,
called forth by the orbital motlon of the tron globe, exactly
balances the attractive enorgy exerted on its mans by the sun
ot the moment of risivg and setting, 1 will not detaln the
reader by commenting on Dr, Vander Weyde's criticlsm of
my solar attraction apparatus, since it is l-'unl on the lirele.
vant fact that “ a floating object Is identical with & lever
scale, as the liquid balances the floating body.” Moreover,
the reader cannot fall to percelyve, without further discussion,
that, sccording to hls own show lug, Dr, Vander Weyde doos
not comprebend the principle of the spparatus nor its object,

J, Enrossox,
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ASTRONOMIOAL NOTES,
OBSERVATORY OF VASSAR COLLEGE.

For the computations of the following notes (which are
approximate only) and for most of the observations, I am
indebted to students, M.M.

Positions of Plancts for May, 1874,
Mercury.

Mercury rises on the 1st alittle after 4 A, M., and sets a
Tittle bafore 5 P. M. On the 8lst, it rises about 5 A. M.,
and sets near 8 in the evening.

In the first week of May, it should be looked for before
sunset, and near the last of May after sunset, It istoo
near the sup, in apparent position, to be seen between the
15th and 20th.

Venus.

Vonus risoson the 1stat 5h. 50m. A, M., and sets at Sh.
90m. P. M. On the 81at, Venus rises at Gh. Tm, A. M., and
sots at Oh, 21m. P, AL

‘On the ovening of the 8d, Venusand Mars will have very
nearly the same right ascension, and will differ little in de-
clination, Venus being a little further south in declination.
mpmthb meridian one minute later than Venus.

Mars,

‘On the 1st, Mars rises at 5h. 53m. A. M., and sets at Sh.
97m. P. M. On the 31st, Mars rises at 5h. 8m. A. M.,and
gots at 8h. 123m. P. M.

Mars is very small at this time, but its ruddy light will
enable one to recognize it after sunset, aud its nearnees to
Venus on the 8d will be a very marked phenomenon.

Juplter,

Jupiter rises on the 1st at 2h. 89m. P. M., and sets at Sh,
J1m. the pext morning. On the 31st, Jupiter rises at Oh.
41m, P. M., and sets = little after 1 the next morning.

‘Although we are moving away from Jupiter, and it is be-
coming smaller, it ia still the great beauty of our evening
skies, and its satellites, with their varied chapges of posi-
tion, can bs seon with an ordinary ship's glass. On the eve-
ping of the 10th the second satellite will be invisible to
glasses of emall power by being between us and the planet
until after 8 P, M , and the fourth will become invisible af-
ter § P. M, by the planet's passing before it, or between the
satellite and the earth,

Saturn,

On the 1gf, Saturn rires at 1h. 83m. A. M., and sets at 11h.
25m. A, M. On the 31st Saturn rises at 11h. 38m. P. M.,
and sets the next forencon at 0h, 25m.

Saturn should be looked for in the morning, as it comes to
the meridian at 0h, 25m. on the 1st, and at4h. 20m. on the
81st. Although it is in southerly deslination, and is only
#1° above the horizon in this latitude, its ring can be seen
with a glass of low power.

Uranus,

On May 1, Uranus rises at 10h. 45m. A. M., and sets at 1h,
10n:. the next morning. Oa the 3lst, Uranus rises at Sh.
Slm. A. M., and sets at 11h. 15m, P, M.

Neptune.

Neptune rises in the early morning and sets about 6 P. M,
on the 1st and 4 P. M. on the 31st. It reqriresa very gocd
telescope.

Sun Spots,

The record is from March 14 to April 18. Observations
have been geriounsly interrupted by clondy weather, and high
winds have in some cases prevented good definition. Spots
have, with one excaption, besn smsll, and, like those of last
month, have ehown sudden and decided changes from day to
day. Thiz was noticed particolarly on March 27, when
there was not a trace of several epots which hed been scat-
tered over various parts of the disk on March 25. Again,
all those szen on March 27 had disappeared by noon of March
28, and eeveral new ones had broken out. On the other
hand, 2 group which appeared on Marsh 30, just within the
eastern limb, remained iovariable in its regular passage
across the disk 8s long as the weather permitted it to be
seen. This group was quite large, 80 that it con'd be seen
through smoked glass. Facule bave ususlly been noticed.

Barometer and Thermometer,

The meteorological journal from March 15 to April 18
gives the highest barometer, April 18, 30'55; the lowest
barometer, April 10, 2056; the highest thermometer, March
18, st 2 P. M., 62°; the lowest thermometer, Marsh 24, at
A, M., 117,

AMOUST OF RALS

The rain which fell betsween the night of March 16 and
the eveniog of March 17 amoanted to 0 57 incles,

The rain which fell between the morning of April 7 and
the morning of April 9 amounted to 0 82 fnches.

“Or o

Ameriean Agricultural Tiachinery In Germ ny.

A Gerwan correspondent writes in the New York Horald
that, uotil a very recent date, Messrs, Ransome & Sims, with
a few othee Baglleh manufactarers of agricultural machinery,
monopslizad nearly all the trade of the Furopesn continent,
Now Amoerican makers are ranuing them hard. The imports
of sgricultural machinery from America into Germany com.
mencsd about seven years ago, and the business then has
rapidly developed into an lmportant branch of commerce
The chiof depots of American agricaltura! machinery are Bre
men, Hamburg, sod Stettln.  The principal articlos sold are
mowers and reapars. Lawn mowsers are the Inrgest item,
Pitchforks eome next. A very little has as yol been done in
threshing machines,

In 1873 about 8,000 American mowers and TOADOrs wWere
sold on the Earopsan continenl. During the present year, it iy
estimated that there will be'orders for st least 12,000 mowers
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and reapers, which will repressnt a sum of $1,000,000, or
thereabouts, payable to the United States as w net result of
the transaction.

The firms at present doing the largest business are: Messrs,
Adriance, Platt & Co, of New York; D. M. Osborne & Co.,
New York; W. A. Wood & Co., Hooeick Falls, New York.

The German manufacturers cannot turn out good agricultur-
al machinery. Many attempts have been made by them to
copy American workmaunship, bat none have been satisfactory.
Buyers on the European contineunt, thongh hard to convince,
are now agreed that American cast iron is the strongest in
the world. It has an adyantage of twenty.five per cent over
German cast iron in strength, and is nearly 16 per cent
stronger than Engligh cast iron. 8o the export of agricul-
tural machinery to the European continent hiag become & pro-
minent feature of American trade, and is sugceptible of o atill
further development,

Whereyer the emigration movement isactive, alarge num-
ber of agricultural machines are always salable. In the
city of Breslau especinlly, whare estatos are large and farm
laborers constantly becoming fewer, there is a promising mar-
ket, which hag already yielded good returns, apd is Jikely to
do go for a long time to come. The logs of hands in Germany
during the French war, and the fact (hat the landlords have
much money and few workmen, should induce American
manufacturers of agricultural machinery to direct their at
tention to Germany with a careful and attentive eye, The pro-
fitaof the business are eatisfactory,and payment generally
prompt or easily enforoed, so that there is the smallest pogsible
risk of bad debts.

Ourlous Origin of KFiros.
Alfred Tozer, of the Chief Fire Station, Manchester, En-
gland, communicates the following paper, on the origin of
great fires from a natural history point, to Hardwicke's Soience
Gossip.

At a recent meeting of the Lower Mogley Street Natural
History Society, I eubmitted a piece of leaden water pipe,
gent to me by Captain Drew, who received it from Mrs. Bake-
well,St. Mary's Gate,in January last. It appears that Mrs. Bake-
well's kitchen in St. Mary's Gate is infested with rats: they
have, on several occasions, bitten through the water pipe and
flooded the place.  The pipe has been vwice bitten through,
and the bole soldered up. The rate, no doubt, being thirsty,
bit through the pipe to allay it. Two instances have occurred
at Phillips' warehouge, Church street, one in 1851, the oth-
er in 1856: in both cages the rat gnawed through a leaden
gas main pipe & few inches above the floor. Other gimilar in-
etances have occurred of rats gnawing a gas in mistake for a
water pipe: it has been thought they heard the water bubbling
in the gas pipe, and have not found their mistake until they
bave penetrated the pipe. Phillips' warehouse was on both
occasions damaged by fire through some of the employees seek-
ing for the escaping gas with a light.

A fireman, in the performanca of his duty, often meets with
msny curious and interesting instances of causes of fires, a
few of which I will give, which yon may, perhaps, think
worth while to find & corner for in your interesting Gossip on
patural history, ete,

I have sttended and traced geveral instances of fires occur-
ring through ratsand mice gnawing lucifer matches. Matches
are now dipped in paraffin wax instead of sulphur, as be-
fore; the rats or mice have carried them under the floor for
the purpose of gnawing off the wax; in doing so, their teeth
have come in contact with the phosphorus at the ends, and
go fired them. In 1856 I attended a fire at the Sultan’s Pal-
ace at Scatari, Asia Minor.  After the fire, I gathered from
under the flooring a quantity they had been gnawing. Some
years ago a fire occurred in London, caused through a jack-
daw getling at a box of lucifers, and pecking them until it set
them on fire.

Fires bave occurred through rats and mice conveying, un-
der the flooring boards, oily and fatty rags, which have after-
wards spontaneously ignited. This is rather a cominon cause
of fires in cotton mills,

The following is an extract from the Journal of the United
S:rvice Imstitution, Whiteball yard, London, No. 32, for
1868: ““One of the presents gent to the Museum of this In-
stitution is & rat's nest and young. The nest was set on fire
by a lucifer mateh, ignited by the old rat as ghe worked itin.
to her nest. Lieutenant A. H. Gilmore, R. N,, states that a fire
occurred on board Her Majesty’s ship Revenge from a similar
cause,””

Cats nnd:dnga have caused fires in varions ways ; such as up.
setting explosive snd inflammable things into fires and lights,
also through lying ivside fenders and under fire places. Hot
coals bave fallen and adhered to their backs, which caused
them to beatahiasty retreat, no doubt being snxious to get rid
of the annoyance as goon as poegible, They have sometimes
succeeded by rolling or rabbing on carpets, curiains, beds,
siraw, shaviogs, and other inflammable thiogs. The last in-
stancs I recollect occaurred at a baker'sshop in Albion street,
Gaythorn, A dog was lyiog under an oven fire, a plece of
chip fell from the fire on to his back; he immediately ran to
rome shavings, rolled npon them, stthe same time setting
them on fire before the eyes of his master. In 1863, three distinet
fires were cauged in one room of a gentleman’s house in Canon-
bury, Islington, through a cat lying inside the fender, when
some hot ashes fell out of the fire on toits back, which caused
It to rush about the room, when the cioders were deposited in
different places, which set fire to the carpet,

That mischlevous animal the monkey has lent its aid to the
devouring element. Fires have occurred through its agency,
in & slmilar manner to oats and dogs, also through its playing

with fire in varlous ways. In one instance a monkey upset

a charcoal brazler, sod set & room on fire. Many—yes, vory

many—fires have occurred through our domesties hiﬁ"
bugs and other small fry by the light of a candlaor lamp, In
their anxiety, especially, to hunt fleas, they forget Mﬂy
produce an enemy much more to be dreaded. Many firey
algo occur through perrons fumigating aparimentsto get rid
of bugs and various kinds of vermin,

A few instances have occurred througli the concentration of
ths sun’s rays upon gluss fish globes.  On the 16th October,
1845, at two P. M, Mr. Philbrook’s residence. Mill strest
Worcester, was set on fire through the concentiation of the
sun’s rays upon a water croft standing upon a table. Colored
bottles in chemists’ shops, cracke, and buli's eyes in glans
have been knowa to focus sufficient hoat from the sun to set
buildings on fire,

Fires have occurred through the spontaneous ignition of
pigeons’ duvg under the slutes and tlles of houses, Professor
Buckland traced two fires to this cause. See Builder, 28th
September, 1844,

Birds' nests under the eaves and wooden crevices of houses
have been frequently set on fire through sparks from a neigh-
boring chimney, and have contained gufficlent inflammable
matter to et fire to the buildings. '

Although I have given the dogs the credit of producing
work for the firemen, still it would not be fair if T were to
omwit to mention that they have frequently discovered and
given timely notice of fires; and many an anecdolo can be
told of the very great interest doga take in and at fires.

Flexible and Wrought Iron Alr Tubing for Mining
Purposes,

A correspondent of the London Mining Journal states that
air drifts have lately been driven by the aid of sheet iron
tubes fitted into each other, spigot and faucet fashion, A
great saving has thus been caused by doing away with the
necessity of driving, in many cases, an expensive fempora.
ry drift as a return for the main drift, to be abandoned
when the desired point is reached and the ventilation estab.
lished.

The great difference in cost between driviog an expensive
air way and ueing the tubing will be appreciated by mining
engineera; and in the cage of the drift, it may not be re-
quired after the holing, while the tubes may be used over
and over again. Good mining has often been done with a
brattice wall, but the drift or heading bas, in nearly all cases,
to be made larger than eventually required, making the cost
of the wall much more than the tubes, besides being a
much slower and more tedious operation. In many cases
these tubes are invaluable, such as opening places much
broken and fallen, in which it is impossible 1o erect any of
the ordinary modes of brattice. Being made of stout sheet
iron (Figs. A, B, C, showing the lengths of pipe, angles,and

manner of joining), riveted and with well fitted joints, and
baving bends of all angles, we have an air way vastly im-
proved over the old forms of brettice, either of timberor cloth,
which cannot be made thoroughly airtight, being therefore,
for long distances, quite useless, especia’ly where strong cur-
rents of sir are requisite to enable blasting powder to be
used. The writer saw, in Belgium, a long single drift be-
ing driven to some workings on the oppositeside of asyn-
clinal, or basin, in the coal measures. Iron tubes were led
in of about 15 inches diameter, and air was propelled through
them by & small engine driviog a fan. The drift was dri-
ven by mesns of the Villepique perforator, which was
worked by compressed air, sdvantage being taken of this
power to work thesmall engine. Large quantities of gun-
powder were daily consumed, and the immente amount of
smoke generated thereby was efficiently cleared away by
these means.

A very handy tubing (Fig. E) made of brattice cloth, kept
in a circular form by means of hoop iron rings, was also
used ; to esch ring is fastened a hook, so that the tubing is |
easily and rapidly hung up to the roof. Their poriability -
is a great recommendation to miners, as they pack up like a
concertina, as shown in the engraving, hundreds of yards
thus occupying a very small space,

Both of these air tubes are destined to be largely used
in collieries ;and for mines where the wooden box has #o long
been used, they will certainly be a great boon.

<
Perlls of Ballooning,

A party of seven persons, two females and five men, under
charge of the neronsut Barbier essayod an aerial excursion re
contly at San Francisco, in & balloon carrying 60,000 cubie feet
of gas. A strong wind blew at the time. The ascension was &
successan altitade of 7,000 feet was attained. The descent was
disastrous. The anchor rope caught on & bullding and the rope
broke. Updarted the balloon 400 feet, when a crack was
heard : the balloon burst open sand down it came, thumping
the passengera upon the ground with great violence, capsizing
the car, entangling the pagsengers in the rigging and dragging
them along the ground for s third of a mile, Finally they
were rescued, bruised sadly, but no limbs broken,
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THE MEETING OF THE NATIONAL ACADEMY OF
SCIENCE,

The National Academy of Selence, which held a meeting
last Octobor in this clty, is again in session at the Smith-
sonian Institution in Washington., 'This body, as we before
have had oconsion to explain, is the highest sclentific agso-
ciation in the country, and includes among ita members all
or nearly all eminent American selentists, The papers read
are therefore of considernble importance, and in the ubstract
which we presont below will be found a oareful resumé of
their contents,

Professor Joxeph Henry prosided over the deliberations,
and recently rendered a graceful compliment tothe President
of the American Association for the Advancement of Science,
Professor Lis Conte, in calling upon him to open the proceed-
ings with tho reading of his paper on the elassification of the

, rliphophorus coleoptera,  The American Asgociation, by the
way, is & body which 18 perhaps more popularly known than
the National Academy; but we can hardly agree with a con
temporary which alludes to it ag a rival organization. The
onuge of Science is one that culls for cdoperation and not

l competition ; nud while societies may have distinctive names,

I they all strive for the same object in unison,

Professor Le Conte makes a division of the insects above
named? into three series: (1) Haplogastra, having abdomen
alike in both gexes; ventral segments not prolonged upward
into a sharp edge. (2) Allogastra, abdomen dissimilar in the
two sexes; veniral segments prolonged upward, forming a
sharp edge. (3) Heterogastra, abdomen alike in both sexes;
ventral segments prolonged upward to fit into the elytral
groove. Mauany other distinctive characteristics were given,
with a detailed description of the very numerous genera be-
longing to each of the series.

Professor Fairmsn Rogers followed with a paper on ap-
parently an odd subjeot for scientific discussion, namely,

AN AUTOMATON TO PLAY TIT-TAT-T0O.

Babbage, he said, in speaking of his analytical engine, has
suggested thut o machine might be made which would play
a game of combination, such as drafts, provided the maker
of the machine himself would work out perfectly the se.
quences of the game, Professor Rogers finds that the se-
quences of tit-tat-too are ensily tabulated, and hence an au-
tomaton may be made which will play the game as follows:
The opponent to the automaton makes the first move in the
game, and in so doing causes & certain cylinder or equivalent
device to change its position. This, from the construction

~ of the apparatus, causes the antomaton to make that play

~ which the proper sequence of the game requires, and at the
same time moves the corresponding cylinder into position.
The next play of the opponent moves the third cylinder, and
the combination of the three cylinders determines the action
of the antomaton for the fourth; and go on throughout the
gequence, If the player plays perfectly, the game will be
drawn, as the automaton’s play will be mathematically cor
rect. If the opponent makes a mistake, the automaton, by a

_gimple device, takes ndvaatage of it, and makes such a play
a8 to win the game. The object of the speaker was to show
that such mechanism, applied to apparatus for registering
physical phenomens or for performing geometrical or mathe-
matical operations, may enable such mechanical devices to
have s use much more extended than heretofore.

THE FUNCTIONS AND MECHANISM OF AUDITION

was the subject of a paper by Professor A. M. Mayer, in
which he shows that the significance of the anatomical rela-
tions of the parts of the ear is to bring the sound vibrations
to act with the greatest advantage on the co-vibrating parts
of the ear, and to cauge these parts to make one half as many
vibrations in a given time as the tympanic or basiolar mem.
brapes. This is demonstrated by an extended review of the
functions and possibilities of different portions of the sudi-
tory apparatus. In the course of this train of argument, Pro-
fessor Msyer advances the view that what are known as the
bair cell cords, having swellings in the middle of their
length which cause them to act like loaded strings, ars pro-
bably #o constituted that each hair cell cord is adapted to co-
vibrate with only one special sound, and that a cord in the
ductus of the ear will vibrate only half as often in a second
a# the basiolar membrane to which it is fastened. In a second
paper on
THE DURATION OF TILE SENSATION OF SOUND,

Professor Mayer sald that experiment proved that the resi-
dual gensstion only occupled one five-hundredth of a second
‘ in the case of 40,000 vibrations per second; but in the case
of 40 vibrations to & second, the residual vibration was one
eleventh of a second. He concludes that the whole ear
vibrates as one mass, and the durations of these oscillations
of the whole ear are far too short to remsin one thirtieth of
a second, He thinks that this explalos our inability to dis.
the actual pitch of sound when that pitch exceeds
certain well known limits,
THE REPLECTION OF BOUND FROM FLAMES AND HEATED
GLASKES

waa the subject of another paper by the game author. Two
similar resonators are placed with the plaues of their mouths
at right angles to each. Then in this angle Professor Mayer
 firmly fixes tho tuning fork correspondiog to the resonators,
£0 that the orond face of one of its prongs faces the mouth

I of one resonstor, while the spuce between the prongs
P - faces the mouth of the othsr, Complete interference of the
sounds issuing from their mouths is obtained, and the only
sound that reaches the ear ls the faint sound given by the
fork’s action on the air outside the angle included by the
‘mouths of theresonators, If In these circumstances we close
the mouth of either one of the resonators with & piece ol

cardboard, the open resonator will strongly re-onforce the
gound of the forks. If we now cover the mouth of this
resonator with cardbonrd, we shall ngain have silence,

Now substitute for cardboard, when both regonators are
open, the flame of a bat's wing gus burner, with one regoni-
tor, and use something more permenble to sound than the
cardboard with the other, By trying n #ories of more and
more permenble diaphragms, it was found that traciog paper
just equaled the effect of the gas flame in guarding the
mouth of the resonator from the entranceof sound. A sheet
of heated alr above the gas burner was found to be exnctly
equivalent to the gas flame, The passago of n sheet of cold
coul gas over the mouth of the rogonator produced o gimilar
effect; and go also did carbonic acid gas, though in less
degree; but cold, dry hydrogen cloged the mouth of the
regonator more effectively than either of the nbove gases,
though not equal in this respect to the heated air above the
bat’s wing flame, Among other curious results, Professor
Mayer has ascertained that there ls an abgorption of sound
in the bat’s wing flame; that the flame is heated by the
gonorous vibrations which enter it as such, and issue as
heat vibrations, He has endeavored to oblain a quantita.
tive mathematical analysis of this abgorption and hopes for
exact resulta,

Professor Norton, of Yale College, referring to

TESTS OF THE STRENGTH OF PINE,

gnid that after repeated atrains & molecular change took
place in the wood, and the effect of gtrain, after an interval
of rest, to & great extent notonly pasged away but even left
the stick with Jess set than it had a short time before, Asg
one of the results obtained,it appears that nload equal to one
fourth of the breaking weight produces a permanent set,
and that repeated applications of this load from day to day
are attended with & continually increasing get, It results
that such wood should never be subjected in any structure
to one fourth of its breaking atrain,

THE FUNCTIONS OF THE BRAIN AND NERVES

was the title of a very interesting discourse by Dr, Brown-
Séquard. The theory ordinarily assumed is that sensation
is conveyed through the body by the nerves, as the bells
rung in any part of a hotel have the sound conveyed along
wires to a central office where the fact is recognized from
where the call may come. This assumption is as false as it
is simple. There isno necegsity for more than a very few
fibers to establish communication between the brain and the
spinal cord. It is more like a telegraphic communication
than a movement along & wire, by which sensation is con-
veyed from the periphery to the brain, or the brain transmits
its orders to the periphery. 1f, said the speaker, a piece of
ice is 1aid upon my foot,I have at once the sensation of a con-
tact, senzation of a temperature, the sensation of the extent
of the surface of the ice that touches me, the sensation of
the weight of the ice, and, if it is left upon my foot, the sen-
sation of pain, and the sensation of the ekin to which the
iceis applied. All those forms of Enowledge are communi-
cated at once. [ believe that sll these impressions are com-
municated to the spinal cord, which as a single wire trans-
mits it to the brain.

Now as to the two sides of the brain: The old view was
that the left side of the brain governs the movements of the
right side of the body, and the right side governs the move-
ments of the left side of the body; and that there is a simi-
lar view respecting perception and sensation. Facls oppose
this view. One third of one half the brain may be utterly
destroyed withont any symptom of the injury; then one
third of the other balf, and still no symptom. Siill another
third of either half may be destroyed witbout any indication
of ill health. There are hundreds of the first named cases.
With reference to the location of intelligence in the brain,
the lectarer said that most pbysiologists are agreed that it
exists in the gray matter of the upper parts of the organ.
Thera is no case on record where the gray matter on both
gides of the brain has been destroyed withont the loss of in-
telligence, and we must regard that gray matter as the seat
of the intelligence. Bat vast portions may be removed be.
fore the loss of intelligencs becomes apparent, This the
speaker had tested and proved by vivisection of the lower
animals,

By the application of gaivanism to certain parts of the
brain, Dr. Ferrier has produced certain movements. This
would seem to prove that there are in the brain certain cen-
ters of movement governing certain parts. Buat this is only
a semblance, It is perfectly well known that the cutting
away of a large portion of the brain does not produce the
least alteration of voluntary movement anywhere. Wenow
know that only a few fibers are necessary to make the con.
nection betwesn the spinal column and the brain. The brain,
like the rest of the body, receives nerve fibers coming from
other nervous centers, some along the blood vessels, for there
are & great number of fbers starting along the blood vessels
and going into the cellular tissue of the brain; some fibers
coming from the sympathetic nerve; others coming from
various sources, Wo find, for instance, that the prick ol an
exceedingly fine needlo at the orur cerebelli will produce ro.
tary movements, the animal whirling around with a rapidity
impossible in & normal condition, The activity of the heart
may be stopped by the prick of a needle point; convulalons
may be similarly stopped by the action of carbonic acid on
the mucous membrane of the throat, With these facts
under consideration, we may see the vast fleld of research that
yet liea before us, the mere questions arising from the sotl.
vity of nerve cells affording an nlmost boundless subject for
inguiry. Butit is evident that we cannot locate the conters
of either sensation or motion in specific parts of the nervous

system

Profeseor 8imon Newcomb gave a deseription of t!xo pro-
cocdings to be taken by the United States in observing

THE TRANSIT OF VENUS

next December, After referring to the various methods of
observation and the difficulties pertaining to them, he said
that, about two years ago, circulars wero sent to Amerlcan
consuls in almost every part of the world where the transit
is visible, to ascertain the condition of the weather at those
points in November and Decernber, and every other source of
gimilar information was utilized.

The only satisfactory station in the southern hemisphers,
in respect to weather, was found to be Hobart Town, in Tas-
mania. But from all the other proposed scouthern stations
{lie nccounts were very bad, notably at the proposed station
at Hurd's Islands; the chances of observation there did not
exceed two tenths, The most favorable station left at the
gouth was Kerguelen Island, and that was gelected. A party
will nl¢o be landed, if practicable, at Croisette, Instead of
gending four parties to ench hemisphere, we shall gend three
to the nortl: and five to the south, to equalize the chances as
to weather, It is hoped to get complete results from two
parties in each hemisphere.

T'o each party there are detailed two officers from the Ob-
gervatory, two from the Coast Suryey, on: from the navy,
and two civilinns, Profeseors Hall and Harkness go to Ha-
Lart Town. Among them ars the celebrated astronomers
Professors Watson of Ann Arbor, Mich., and Peters of Clin-
ton, N. Y. The constitution of each party is such that in case
of disability on the part of its chief, the second officer can
take his place. Jach party will have three photographers—
a chief photographer, who must have been of long experience
in the business, an assistant who has had practice, and =
gecond assistant trained only for the occasion. Nearly all
the secoud assistants’ positions have been filled by students
or graduates of various schools and technological colleges
thronghout the country. The parties for the southern sta-
tion will sail, we expect, about June 1. These are all ready;
the photographers are to be in full practics here next week,
The northern parties will go later and not all together, The
Navy Department has furnished a ship, the Swatara, to go
to the southern stations. The longitudes of the stations will
be determined by occultations wherever telegraph communi.
cation is impracticable; but already there is such communi-
cation between Vladivostok and Hobart Town. Arrangements
are made with the governments for exchanging longitude
signals, and the prospect of the extension of cables to New
Zealand and other points gives fair hope that there will be
only a few points where occultations will be the sole resort

Major J. W. Powell read a paper on the

COLORADO OARONS,

giving an account of the progress made in the survey of the
Colorado river and its tributaries, under direction of the
Smithsonian Institution. Among other wonderfal natural
phenomens is the Grand Cafion, the most profound chasm
known on the globe. Were a hundred mountains, each as
large as Mount Washington, plucked up by the roots to the
level of the sea and tumbled into the gorze, they would not
611 it.

Perhaps the most wonderful of the topographic features
of this country are the lines of cliffs, escarpments of rock
separating upper from lower regions by bold, often vertical
and impassable barriers, hundreds or thousands of feet high
and scores or hundreds of miles in length,

—Z
Floats for Ships® Boatw.

The marine department of the London Board of Trade
have been making experiments with the boata of coasters,
and find that any old boat can be converted into an efficient
lifeboat by using air casings outside, The marine depart-
ment have for this purpose used air cylinders, which they
have specially designed, fastened outside the boat by a net.
ting; so that the boat can be used for an ordinary boat as
long as wanted, and converted into a lifeboat when occasion
requires it, The material used for these cylinders, and ap-
proved by the marine department, is & combination known as
“Clarkson’s.” It cooaists of a layer of cork about a quarter
of an inch thick between two layers of strong canvas. One
oubio foot of alr space in these cylinders will support abous
60 Ibs. The eylinders of this material are the cheapest,most
efficient, and most darable means yeot Invented for convert-
ing an old boat into & lifeboat. Mr. Clark¢on bas made the
experimental cylinders on models furnished to him by the
warine department, and is, we belleve, prepared to supply
any number demanded. Air cases to place inside lifeboals,
also made of this material, have been supplied to some of
the mail stoamers, and are much preferred by the marine
depurtment to cases of copper, iron, slue, or wood, as they
aro practieally indestruetible, are not affected by heat, and
are very light.—Nautical Magazine.

Loemons Wholesome,

When people feel the ueed of an acid, if they would let
vinegar alone, and use lemons or apples, they would feel as
well satistied, and recolve no injury, A suggestion may not
come amiss as to & good plan, when lemons are cheap in the
market, to make good lemon sirup, Press your band on the
lomon, and roll it back and forth briskly on the table to make
It squecse more easily; then prees the juice into s bowl or
tumbler—never into a tin; strain out all the seeds, as they
glve a bad taste.  Romove all the pulp from the peels, and
boil in water—a plot for a dozen pulps—to extract the acid.
A fow minutes boiling Is enough; then strain the water with
the juice of the lemons ; put & pound of white sugar to apint
of the julee; boll ten minutes, bottle it, and your lemonade
ls ready. Put a tablespoontul or two of this lemon sirap in
& glass of wator, and have a cooling, healthful drink,
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THE WHITMORE TURBINE WHEEL,

The essential featurs of the invention represented in the
annexed engravings copsists in the arrangement of tho gates,
which are placed In pairs on opposite sides of the wheel, and
80 controlled that the patrsopen sucosssively. This construe-
tion i claimed to bs much more advantageous than that in
which all the gatos are worked simultaneously to present
Iarger or smaller aportures, because an equal force is at once
applied to both sides of the wheel at the same angle, derived
from the power of a solid body of water of the full dimen-
sion of the gate opened.

The guides are socured in the usual ma
nor between the plates. The pivot bolts o
the gates, A, Fig. 1, pass up' through the up”
per plate and bave attached to them adjusta”
ble levers, B, Fig. 3, by means of set rorews,
as shown. The ends of the levers, B, are
provided with friction rollers which enter
alots or cam grooves, C, in the under side of
the cam wheel, D. The arrangement of these
cam elots is such that, by turning the wheel,
D, by means of the rack and pinion repre-
ganted, the gates numbered 1 (Fig. 8), on the
opposite sides of the whesl, will be first
opened, and pairs 2,8, and 4 will follow suc-
o salvely.

In Fig. 2, the wheel is represented without
the casing, and, as will be seen, is made in
the form of a cone. This shape, it is claimed,
adds to the strength and secures the best pos-
sible natural discharge, as it obviates down-
ward pressure.

The manufacturers inform us that the ap-
paratus is in successful operation in many lo-
calities. They state that they find that a 30
{ach wheel, under s 14 foot head, uses, with
all gates open, abont 100 inches of water, but
that with the gates half closed, requiring but
50 inches of water, the same speed is obtained,
sufficient to operate a run of burrs and the
mashinery of a gristmill. The object of the
Inrge wheel is to use the water down to ahead
of 7or 8 feet in case of drouth; and in the
instance where it has been applied, it is sta-
ted that three bushels more of grain, per hour,
are ground than was formerly done with the
overshot wheel, for which the Whitmore tur-
bins was substituted.

The gates may ba readily adjusted in caso
of leakage;and in event of one becoming ob-
structed, the rest may be closed until the dif-
ficulty can be removed. The wheel is built
as represented inourengraving in sizes under
10 inches; above this, the 'difference lies in
the position of the set screw, which is ar-
ravged in the gate instead of in the levers,
B. Each torbine, we are informed, is carefally constructed
of the best materials, under the immediats supervision of
the inventor, Mr. Titus Whitmore. For further particulars
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address the manufacturers, Messrs. N. A. Beebe & Co., Wa.
terloo, Iowa,
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Underground Tolegraph Lines.

Mr. Guarge B. Prescott states that the system of under.
ground lines In England is both extensive and well con.
structed, embracing 3,000 miles of wire and nearly 100 miles
of iron piping.

The conductors ususlly employed for underground lines
conslet of No. 18 copper wire, covered with gutta perchs to
the gags of No. 7. Inorder 1 keep the gutta percha from
the atmosphere, the exposure to which would cause it to
erack and decsy, and thus destroy the insulation, it is tarred
and then covered with linen tape and tarred aguin. The pre.

-| the chief commerecial and manufacturing towns in Eng-

paration of tar through which the gutta percha and taped

wire is drawn, is composed of ono quart of raw linseed ofl
to two gallons of Stockholm tar, and s applied warm.

The wires, when thus prepared, are cut Into lengthsof four
hundred yards, and as many ns are required to be Iaid inone
tube are made into a loose cable, and tled together with tape
nt distances of six feet apart, When the wires are drawn

into the tubes the tapes are removed and the wires permitted
to Iny loosely in the pipes.

The tubes into which the wires are drawn are cast iron
socket pipes of two, thres, aud four fnches dinmeter—the
#izo employed depending upon the number of wires to be laid

THE WHITMORE TURBINE WHEEL

down, the two inch pipe holding 25 wires; the three inch,
70 wires; and the four inch, 120 wires. The pipes are laid
down under the flagstones at an average depth of twenty
inches, and the joints are filled with lead.

The cost of laying down three inch cast iron socket pipe
for underground wires is 90 cents per yard, or $1,650 per
mile. This includes the cost of the pipe and jointing with
lead, the taking up of the pavement, putting the pipe in
place and re-paving.

The cost per wire for drawing in the pipes depends some.-
what upon the number of wires. The average cost of put-
ting 60 wires in a pipe, including jointing and all other inci-
dental work, is $280 per mile,

The cost of conducting wire for underground lines, consist-
ing of copper wire of No. 18 gage, covered with gutta percha
to No. 7 gage, taped and tarred, s 85 per mile,

The total cost per mile for rixty underground wires is
£7,080, or £117.06 per mile of wire.

The underground system in England gives comparatively
little trouble, and is more favorably regarded than the over-
house plan, the great defect in which is imperfect insula
tion.

For tunnels, copper wires, insulated with gutta perchs, and
then tarred, taped, and again tarred, are lald in a wooden
trough and attached to the wall. The trough has a cover,
conted with zine, and fastened with tie wire, instead of nalls,
to prevent injury tothe wirea.

In addition to the underground lines in the Iarge towns,
several others bave been laid down between London and

Jand.

Utilization of Certaln Ofal,

Professor A. H Church, !in & paper published in the
transactions of one of our agricultural msocieties, refers to
certaln waste rofuse matters, for the purpose of showing the
economical products that may be obtained from them. Ao
cording to this, fresh blood contains 8 per cent potential am.
mouin, 5 per cent potash, and 1 per cent phosphoric acid.
Dry blood is five times as rich. Blood may be utilized as a
manure by mixing with dry peat, or by coagulation with 8
per cent of quicklime, snd then drying, Flesh, fish, halr,
and wool are best prepared for manure by heating with

steam under pressure., Horn, whon gently roasted, may be
powdered, Glue refuse is a slimy matter, contalning in the
fresh state 1°70 per cent nitrogen, and when dry 3-8 per cent
“Trotter scutch,” n refuse of skin and halr from tanneries,
is & cheap manure, containing in the fresh state 3°58 to 7:00

per cent of potential ammonia,
Refuse hopa from brewerlos contaln whon fresh 191, and
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when dry, 4'20 per cont potentisl smmonis. They are best
addoed to compost heaps, The deposits from fermenting
liquors are always highly nitrogenous. Sugar bollers’ scum
containg both nitrogen and phosphates; the seum from beet
root sirups appears the most nitrogenous, containing when
dry 4'0 per cent potential smmonia. The liquors obtained
by “rotting” flax and hemp are nitrogenous, the solid con.
tents ylolding 2'7 to 4'0 per cent potential ammonia,

GARDNER'S IMPROVED WHEEL,

The novel form of vehicle wheel represented in our

vings 18 so constructed that, when bro.
ken or injured, any part may be easily re-
moved and replaced, or the entire device
may be taken apart and packed for ship-
ping or other purposes. By sultable
means below described, shocks and jars are, it
is claimed, prevented from coming upon the
spokes; and in fine, while a lighter and
more graceful appearance is given to the
wheel, its durability is considerably in.
creased,

Fig. 1 is a perspective view of the device,
Between the ounter tyre and the inner and
pironger tyre of iron, In placed a felly, A, of
wood, india rubber, or similar elastic mate.
rinl, in order to form a cushion between the
rims, and thus to relieve tho spokes from
phock. The latter are fastened by their out.
or screw ends into the inner rim, or may be
driven into sockets on the same. Their in.
ner ends are socketed in the Lub, which is
constructed of three sections (Fig. 2) orringe,
one central, B, and two outer ones, C, The cen-
tral ring, Fig. 3, is provided at both sides
with semicircular grooves, of which those
on one side are placed intermediately between
those of the other side, so that one half the
rpokes may be socketed on either face. The
outer rings, C, are provided with semicircu-
lar grooves corresponding exactly to those of
the central ring, embracing thereby the
spokes, and giving to them a firm support.
All the rings are placed upon a box, D, and
are firmly bound together by the screw
nuts, E,

The hub is placed overthe axle and pro-
tected against the entering of dust by suit-
able clasps or covering. Any Injured por-
tion of the wheel may be taken outand a
new plece replaced by detaching the screw
nut, E, the balance of the wheel remain.
ing unharmed, beingthus rendered still use-
fal.

For military purposes, for mounting artil-
lery, it would seem that this wheel is espe-
cially suitable. There isno shrinking or swelling, weare
informed, and the heaviness and strength may be Increased

or diminished by suitablo construction, as ciroumstances
may demand,

Patented through the Sclentific American Patent Agency,
March 24, 1874, For furtber particulars address the inven-
tor, Mr. Stephen C. Gardper, Eagleville, Tollazd county,
Conn.

Prrze vor Ax Essay ox STEEL.—The Academy of Selonces
of Berlin offers a prize of £200, payable in July, 1870, for
the best easay recording experiments an to whether changes
in the hardnoss and friability of steel are dus to chemiecal or
physical causes, or to both. Papers, in German, Latin, Eng-
lish or Fronch, are to be sent in before March, 1870,
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CREMATION FURNACE.

We alluded lsst week to thesubject of cremation, and in
the course of our article briefly referred to Professor Bru-
netti's process for reducing thebody to ashes, The large en.-
graving, which we present herewith, represents the plan de-
vised by Sir Henry Thompson, of London, which has been
practically tested under the personal superintendence of that
eminent gentleman. A cylindrical vessel, some seven feet
long by five feot in width, is arranged In connection with a
furnace, so as to be heated to about 2,000 Fah. The inner
surface of the cylinder is smooth, almost polished, and no-
thing is visible in the recoptacle but a pure almost white inte-
rior, the lining being raised to a white heat. The body, in a
metal coffin, is 1aid upon a lattice work of fire brick, and the
doors being closed, the process continues for about fifty-five
minutes, reducing the body to s mass of white ashes some
five pounds in weight. It is proposed to construct a crema-
tion house, large enough to contain two or three halls and,
soparated from them, several powerful furnaces of the above
mentioned description. The mourners are intended to as-
semble in an adjacent hall, where the usunal funeral ceremo-
nies could be conducted during the Incineration, after which
the ashes, inclosed in n suitable urn, would be taken away
by the relatives of the deceased. g

There is one drawback to cremation which the opponents of
the process will not hesitate to bring forward in the strongest
termas. We allude to the impossibility of detecting evidences
of poisoning, now found by post mortem examination, in case
such investigation be deferred until after burning. As ane-
cessary result, the opening of everybody and examination
of the vital portions would probably follow; but this would
involye considerable expense, beside arousing the powerful
opposition of the relatives of the deceased. It is very ques-
tiopable whetber the majority of mankind would be induced
to consent first to the mutilation of the remains of those
nearest to them, and then to their subsequent destruction by
fire. The impossibility of otherwise proving the existence
of foul play would be apt to Jead to crime,

The Cremation Society, which has recently been incorpo-
rated in this State, has beld a meeting and adopted a basis of
organization. It binds iteelf to perform the act of cremation
on the remains of any shareholder, provided he or she shall
exprees such a desire before death, and in case of no opposi-
tion from immediate relatives. The strictest measures will
be taken to prevent the cremation of any person who has
come to his death by any other than natural causes, and
the process will be furnished at as pear cost as possi-
ble. It is believed that the expense will be about from
$5 to $8 for each body, and the company propose to erect
buildings and farnaces, at a cost of $10,000, in the suburbs of
the city. The ashes will be at the disposal of friends or re-

Iatives, who may choose to bury or Inurn them. At the re’
cent meeting, Professor Baroard, Profeesor Seely, and other
eminent gentlemen delivered addresses in favor of the sys-
tem.

There ia little doubt but that this movement is exciting an
increasing degree of popular attention. There is a sort of
morbid fascination about it akin to that which causes a per-
son to read and calmly discuss the horrors of the dissecting
room, from which, were they palpably presented to him, he
would recoil in disgust and dismay. Cremation will doubt-
less bring forth a multitude of inventions, in the way of fur-
naces, urns, and similar parapherpalia, and perhaps corpse
cremation companiea will, in time, appear with patented p1o
cesses for incinerativg us in the quickest and cheapest man.
ner. At present, however, the movement looks very like a
grand sensation—to be talked about and argued—but to be
scouted, we fear, when its actual practice is brought home to
the masses.

L4
Tho Harduess of Minerals and Metals,

In physics, one body is said to be harder than another
when it is capable of scratching the specimen with which it
is compared, In mineralogy, in which science the hardness
is an important characteristic, ten bodies are usually taken
as points of comparison—the softest being termed 1 and the
hardest 10. These are: 1, tale; 2, gypsum; 3, carbonate of
lime; 4, fluor spar; 5, phosphate of lime; 6, felspar; 7,
quartz; 8, topaz; 9, corundum; 10, diamond. Hence, when
scientific works speak of the hardness of a body being 6, 8,
4, etc,, reference is made to the relative hardness expressed
by the list above given.

The tenacity of metals is estimated by the resistance which
wires of the same diameter experience when passed at equal
temperature through the same hole of a draw bench. The
following table gives the relative tenacity of various metals
and alloys: Steel already drawn, 100; iron already drawn,
88; brass already drawn, 77; gold at 0'875, annealed, 73;
steel annealed, 05 ; copper already drawn, 68; silver at 0°750,
annealed, 58; silver at 0'875, 54; brass annealed, 46; iron
annealed, 42; platinum annealed 88; copper annealed, 38;
fine gold annealsd, 87; fine silver annealed, 87; zinc, 34; tin,
11; lead, 4.

-
Sensitive Photo Papor,

Sensitive photo paper, which will keep for a considerable
time without deterioration in any respect, is made by Mr. H.
T. Anthony, of this city, as follows:

To thirty grains of nitrate of silver in an ounce of water,
add two grains of citric acid, After this is dissolved, add
ammonins until precipitation ceases., Then re-dissolve with
nitric acid, and leave the solution so that a small proportion

THOMPSON'S METHOD OF CREMATION,

of the precipitated citrate of silver remains. Let that set-
tle perfectly, and then add ten dropsof nitrle acld to every
two quarts of solution. Sheets of the ordinary albuminized
paper may be sensitized by floating for a minute and a half.
No trouble from bubbles. The paper s more sensitive in
printing than the ordinsry paper, and tones splendidly. The
paper is fumed in the usual way with strong ammonia. Ps-
per made in this way will be found just as white at the end
of five days as when first prepared.
e i@pr———————
Moritz HMermann von Jacobl,

We regret to hear of the death of this eminent sclentist,
which took place on March 10, at St. Petersburgh, Russia.
He was born at Potedam, Prussia: but his life was mainly
spent in Russia, where his many important discoveries in the
application of galvano-electricity to industrial purposes were
made. He constructed a short line of telegraph in St
Petersburgh in 1830,and ten years afterward his book entitled
Die Galvanoplastik, was published. He was for a long time
sssociated with Klein in the investigation of the electro-
deposition of iron, already described in these columps; and
he suggested to the Czar Nicholas the formation of a regi-
ment of galvanic engineers, to be trained in the management
of electricity. This idea was carried out, and the learned
doctor was made colonel of the galvanic regiment.

He constructed in 1834 the first electro-magnetic engine
that was anythiog more than a model, and in 1838 he unsed
it to propel a boat containing ten or twelve persons on the
Neva. She was fitted with paddle wheels, and a speed of
four miles an hour was maintained for several days. The
power was supplied by a battery on the Grove principle, of
64 platinum plates, each baving 36 square inches of sur-
face,

His labors were highly appreciated in Russis, and were
rewarded by many marks of imperial favor as well as by
wide popularity.

°
A Simple Insect Catching Device.

A writer in Les Mondes says that he ia enabled to material.
ly reduca the number of insects which prey upon the flowers
and fruits of his garden, by covering the inside of an old
tub with liquid tar,and at twilight putting a lighted lan-
tern within, leaving the whole out over night. The bugs, at-
tracted by the light, try to reach the lantern and are caught
and held fast by the tar.

DoGs As SMUGGLERS,—Large dogs, bred and trained for
the purpose, are taken across the Belgian and Swiss frontiers
and are dispatched to French territory, under cover of the
night, laden with tobacco and other colonial produce on which

& high duty is leviable in France.

—
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THE OENTENNIAL EXHIBITION.
To the People of the State of New York:

It is right that the people of the United Biaton shonld
know that the day and yesr which closed the century of
American Independence—Jaly 4,1876—will be commemorated
with ceremonies expressive of the gratitude and pride of »

nation ; and, In accordance with the nct of Congross of
June 1, 1872, which created the Board of Finsnce, the fol-
Jowing report is made over the sigoature of the Proaident of
the boaxd

The origioal law of Congress, enncted March 3§, 1871,
provided for ** the celobration of the Centennial of American
Independence by an international exhibition of the arts,
manufactures, snd natural resources of this and other ecoun.

tries, under the auspioes of the government of the United
»

And the act of June 1, 1873, fixed the capital to complete
this great commemoration at £10 000,000, which was by the
Commissioners apportioned among the several States and
Territories on the basis of population.

Of this sum the State of Pennsylvania alone, alded by a
subscription of $100,000 from the State of New Jersey, has
maised, in the form of subscriptions to the stock and by ap-
‘ from its Legislature aud the Counclls of Phila.
delphia, sbout $4,000,000, or nearly one half the amount
nocessary to insure success. Thix provision haviog been
made, designs for suitsble buildings were approved, and
other preliminary and incidental arrangements have so far
advanced as to justify an immediate commencement of the
work of construction.

The Commissioners hava appealed to the Congross of the
United Siates, on the basis of these subscriptions, appropris-
tlons, and preparations, to maintain the spirit of the two
laws above referred to, and the correspondence of the State
department with forelgn powers has induced the govern.
ments of the Netherlands, Belgium, Switzerland, Germany,
Sweden, Liberia, Ecaador, the Argentine Confederation,
Chili, Mexico, Hayti, and the Sandwich Islands, to express
their intention to participate, and they have every reason to
believe that this appesl to Congress will be generously re-
sponded to.

Sabecriptions to the stock have also been made by indi-
viduals in the States and Territories of Missouri, Illinois,
Nebraska, Montans, Indians, Nevads, Oregon, California,
Louisiana, Florida, Maryland, Ohio, Wisconsin, Michigan,
Arizona, New Jersey, Delaware, Rhode Island, Arkansas,
Alabama, New York, Virgiois, lowa, and Kansas,

Such in brief is the condition of the organization for the
international commnemorstion of the close of the century of
American Independence,

The city of Philadelphis was selected as the most fitting
locality at which to celebrate the birth of American Inde-
pendence, for the reasons:

1. That from Philadelphia the Magna Charta of human
liberty, the immortal Declaration was uttered. The build.
ings in which the convention sat remain substantially as they
were on that day; and

9. Of all the points of revolutionary interest, Philadel-
phia is the most central and accessible to the whole country.
It is the Republic's celebration of its birthday at the very
place of its birth.

The Finance Board earnestly urge their fellow coantry-
men to keep in mind the great fact that the event to be com-
memorated is the grandest and most momentous in history,
that the commemoration is to take the form of an exhibition
of the stupendous progress made by the American people in
the first hundred years of their independence, in everything
relating to the natural resources of the country and their
development, and especially its progress in those industries,
arts, and institutions which benefit mankind,

How diversified are the objects which must enterinto that
exhibition—bhow vest the buildings and the space required
to present them with full effect—are suggestions that need
only to be mentioned to bring home to every American the
colosgal magnitude of the undertaking,

Coneider for a moment the industries, products, and de-
vices necessary to nn adequate expression of the progress of
your own State, and the space that will be essentinl to their
full presentation, and you can hardly fail to perceive that
your State alone will require an area in the exhibition build-
ings and grounds equal to that occupled at Vienna by Eng-
land or France. This is trueof not less than ten of the older
States. The other twenty-seven States and ten Territories
will each of them require space in proportion,

That the stock of the Centennial Board of Finance might
be within the reach of every citizen, the Congress of the

United States fixed every share st $10, which will be repre-
sented by a bandsome steel engraved certificate, exocuted by
the Treasury Depariment of the Government, and fittingly
designed in commemorstion of the event. The bosrd in
eoliciting subseriptions to its stock feels assured that there is
& patriotic desire to render the exhibition wortby of the oc-
casion.

Notice is hereby given that checks and drafts can be ad-
dressed to the Financlal Treasurer, Frederick Fraloy,No, 904
Walnut street, Philadelphia, for any number of shares at £10
each, and certificates of stock will be promptly returned.
The International Exhibition will commence on the 19th of
April, 1876, and close on the 10tk of October, 1876,

The undersigned, Presideat of the Board of Finaace,
speaking for his colleagues, and, he believes, for the great
body of the American people, does not doubt the answer of
that people to this earnest sppesl. They are not unmindful
of the patriotic interest in the Centonnial of their own inde-
pendence, nor of the high duty of honoring it as it deserves,
Pbiladelphis, the scene of the immortal Declaration, not

only in the old hall where it was written, and whenos it was |

procisimed, but in the extensive park where the exhlbmonl
is to be held, sacred ss the resort of Washington and the
revolutionnry worthies, ins given many times her share to
the memorial. It is not her celebration—it is the nation’s.
History has simply designated that city as the spot where
the national sentiment can be bistorieally expressed.

Every othercity and State s inspired by the same gentl.
ment. Every man and woman, North and South, is stirred
by the same impulse. All the peoples of the earth are
earnest spectators and students of our progress.. The work,
therefore, is at onoe national and Internstional. It reaches
every class and every interest. It will be the most remarka.-
ble comparison and interchange of ideas and inventions, of
art and sclence, of the products of the earth, the brain, and
the hands—the most friendly and complete intercourse be.
tween the races of all countries in modern civilization. It in
impossible to believe that any portion of the American poo.
ple will hesitate to unite In what is a sacred memory and a
sacred obligation, Joux WeLsn,

President of the Centennial Board of Finance.

The March of Improvements,

The twenty-first anniversary of the London Association of
Foremen Engiveers and Draftsmen was held in that city,
March 14, Thomas Brassey, M. P, in the chair. A large
number of distinguished men, engineers and others, mem-
bers of the Associstion, were present, Sir Fdward Belcher
responded for the navy. Among other things he expressed
the belief that every captain who commands an ironclad
ought to be a thorough engineer, otherwise he cannot per-
form his duty as he ought to be able to do insuch a ship, pro- '
pelled by steam power. '
Mr. Joseph D' A. Samuds, M. P., responded for the House
of Common. He #aid:

At this moment I am only just reaching my sixtieth year,
and yet I can recollect a serles of improvements effected in
my time which probatly exceed in imporiance all the im-
provements witnessed for 600 years previously. I remember
the first steamboat which ever plied between the Tower and
Ramsgate; I remember when a boy going down to see it start
from the Tower Stairs, I remember the rise of almost every
great marine engineering establishment, and notably Iremem.
ber the first marine engine ever made by a firm now of world-
wide reputation—that of Messrs. John Penn and Sons. I
remember the first railroad ever used on our shores for the
conveyance of passepgers. I remember the first introdaction
of telegraphy, which has so completely united together in
one family the whole of these islands that you would scarcely
believe that any distance separated the most rémote and the
nearest customers with whom wehave to deal, I remember

still more the culmioating point of that particularscience to
which I have last referred, which enabled us to lay under con.-
tribution nations—no matter how distant——by passing under
the broadest ocean the means of communicating with India
and America, inabout sa briefa space of timeas we can with
our nearost neighbora,  All these circumstances have tended
to developed that great industry the heands of which are re.
presented here on this occasion—I mean engineering in a
general comprehensive sense. It isto those great inventions
which have so startled the world that we owe so much; and
yet Iam convinced that they have not reached their maturity,
but are only on the roud to increased triumphs, How important
then becomes a Society like yours, which must exercise a rapid-
ly extending influence on the future of engineering for gen-
erations to come!

Mr, Brassey said :—Well, I know when I address a body of
foremen engineers that I am speaking to one of the most intel-
ligent clagses in this country—to a class of pergons who have
contributed,perhaps more than any other,to establish the fame
and reputation of our country. In whatever direction you
look, yousee monuments of their skill, their character, and
their ability, The electric telegraph, the steam engine, the
loom of Mr, Arkwright, and other improvements, are English
inventions which have been the means of revolutionizing se-
veral great departments of industry to which the labor and in-
genuity of man are applied, and which have established the
claim of England to the pre-eminence as an englneering coun-
try. Speaking for myself as one owing so much to the invention
of railways,I think I ought to be,and I agsure you that Iam fall
of apprecintion of the mechanical genius of my countrymen,
While referrinzto railways, I would, before leaving that sub-
joct, just remark that,gren; and important ns have been the in-
ventions connected with the rallway system up to the pregent
period, we are still greatly needing a further development of
ingenulty in order to muke traveling by rallways ns safe as
wo must auxiously desire to renderit. And speakiog as a
railway director, Ican say to you, who, 1 am sure, very many
of you, possess great oapncities for invention, that if yon can
only discover n thoroughly satisfactory continuous brake,
you will confer an almost unspeakable benefit on your coun-
trymen,

I feel that, although at the present moment we are possessed
of great eminence in engineering industry, we are threatened
daily with great competition from abroad, and | am afraid
that the competition may come, not, as wo readily auticipate,
from Germavy, France, and other old countrios of the world
which command o cheaper supply of Iabor than we do, bat
possibly it may come from the United States, where, in splie
of their most costly labor, they have the means, if they only
properly adjust their tariff, to obtain raw materials better
than we do; and they have also shown the most marvelons
facilities for mechanical invention, Let us not then suffer
ourselves to be outstripped in tho race—let due provision be
made for the technical education of our workmen ; and if only

then Thave no fear of their holding their own. 1 hops fors

groat desl of ald from the Government in the direction I have
ventured to indicate; but I also feol that we in England haye
very rightly sustained the prineiplo of solf help as one of the
most considerable of our national virtues; and I find in the ex-
istence of your Institution, whiok Is intended to contribute
romething towar] the technical education of our englneers,
a manifestation of the noble principle of self.helpfalness,
e —ee

The Works at Ureusot, b

It is refreshing, in the midst of the financial difficulties of
France, and considering the unsatisfactory state of trade, to
hear of the continuous growth of the works of the Schnelder
Soclety at Creusot,

The surface now covered by ahops and other buildings
longing to the works exeoodlybo acres, and the entire .:
of the property, including mines, is 440 acres; the length of
rail Inid down at and from the works is 03 miles, of
which two thirds are double ways; the number of workmen
employed is 10,000; the steam engines are 284 in number
and 0f 12,700 horse power. The production amounts to 190,000
tuns of conl ; 180,000 tuns of pig iron ; 90,000 tuns of wrought
iron; 60,000 tuns of steel; value of the locomotives built, 100
per annum, £1,400,000; and that of other machinery,
bridges, §1,200,000. iy

The new works and extensions Iately carried out and
in contemplation consist, first, of providing an sdditional
water supply. M. Droillard, who ecarried out the former
waterworks, has planned others to bring the waters of a stream
called the Rangon to Creusot. The supply required st Creusot
is a volume of 4,000 tuns, and the Rancon is calculated to sup-
ply that quantity in the driest season,

The main conduit will be more than twelve miles in length,
and bas been planned to deliver 10,000 tuns at high water.
It will be formed of cement, wherever the contours of the
ground permit; but when the pressure surpasses fifteen or
twenty meters, cast iron pipes will be snbstituted.

New Treatment of Cancer.

Another treatment of cancer has been brought out by Dr.
Hasse, of Berlin. An account of it is given in the Medici-
nische Central Zeitung, February 18. Dr. Hasse injects, with
a hypodermic syringe, purealcohol, to which one per cent of
ether is added, not into the new growth, but around its
edges, thus obliterating, he clsims, the vessels, especially
lymphatics, which convey the infection, and causing the
atrophy of the growth itself. The pain is rather severe, bat
is much réduced by ice bage, and lasts only about two hours.
The injections are repeated every eight to fourteen days, and
have no alarming reactions. He claims striking sucesss in
carcinoma of the mammae, and in caulifiower excrescencs of
the uterus, but has failed in epithelioms of the lip, which he
attributes to the impossibility of oblitersting by this means
the large acd closely adjacent coronary artery.—Medical and

.
New Railway Signal.
MM. Lartique and Laforest have recently invented a novel
device, intended as & danger signal, which the Reoue Indus-
triclls states is now in successful use on some of the French
railroads. A whistle isarranged on the locomotive so that
it will, when once opened, continue sounding until shut by
the engineer, The same device which turns the disk signal,
g0 a8 to show the danger side, is extended to transmit & cur.
rent of electricity to a little projection between the ralils,
When the engine passes over this spot, & metallic brush
hanging between its wheels strikes on the projection and
sweeps over it, at the same time transmitting the current to
an electro-magnet which pulls the whistle open. The latter,
by continuously sonnding, warns the engineer.

Industrial Exhibition of the Franklin Inslitute.

The Franklin Institute of Philadelphia announces the cele-
bration of the fiftieth anniversary of its foundation by an
exhibition of arts and manufactures, to be held in the above
mentioned city from the 6th to the 81st of October next. The
plan is to secure as full a representation ss possible of the
mechanical improvements of the last half century, and sll
artisans, mechanics, manufacturers, and inventors are in-
vited to contribute their best productions and to compete for
the prizes which will be awarded to the most worthy. Facili-
ties will beafforded for machinery in motion. All desiring
to exhibit are requested to make early application for space,
power, ete.

Mountain and Lake Surveys In New York,==A Now
Canvas Boat,

Mr. Verplank Colvin has recently submitted 1o the legis
Inture of New York State his report for the past year of
surveying operations in connection with the Adirondack
mountain reglons. Among other results ho corrects the
hights of several of the mountain peaks. Mounts Marcy and
Melatyre, he finds, are correctly given at 5,000 feet altitade.
He reduces Mount Dix to 4 879 feet, Mount Seward to 4,348
feet, and Santanoni to 4,607 feet. He finds Mount Haystack
and Mount Skylight to be higher than heretofore reported,
and gives new measures of several other mountains of im-
portant altitude.

Mr. Colvin also gives the measures of some two hundred
new lskes, covering from forty to fifly square miles, He de-
scribes a novel portable bost used by him upon these lakes.
The boat is made of canvas, and weighs only 10 pounds 8
ounces, A new signsl, of his own invention, visible at a
great distance, was also employed by this enterprizing ex-

they have the same chance as their brethren in other countries,

plorer,
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DECISIONS OF THE COURTS.

Unltod States Clreult Court===Northern District of
Now York,
HABVESTER PATENT,~MANRL 08, TIE DODGE AND WERYENKON MANUPAQ:
TURING €0,
[In equity.~Before Woodraft, Justice,]

A latm to s reault s not, per se, patontable: nelthor oan & olufm he ko
tainod which covers avery mode or mesns by which oe 1 4
ean bo secnrod fn s harvouter 3 SSMASKILI ST M0

o mere location of an old spparatus upon n mnchine s not patent.

Ma,
It now devices are required in order to adapt an old n RIS 10 & Dew
{:::‘“{or:ho: :lh:‘mml'llllm'“. ‘n'n'n,l lum' (i':ll;qn produaces n J:Pw and bonefioinl
() B Bientable fn conne en
“%L u;;u "5:‘"' b'ut tho {’unun- Of produoing ‘l‘\'c(‘lloll ) Al Je ol
r Al SUch & chuuge bringa Into oxistence a new combination of devioes
2{?3"“""" or & now and uxetul result, the new combination Iy patent-
Tho patent will not b Infringed (o efthor oase by o 1ke chango |
» y go fn the
location of the apparatus, unless the new (Irle‘,u’whlrll adapt e to Ite
new posttion are alho used in one onse,and anleas al) the materinl oloments
of the nowly davelopod rombination nre amployed (v the other,
In ohanelog the Woeation of an AppArstas upon & machine it seems not
:(‘s mr:;mmt,-:'l:l.e“l:?' mn;':urchlnlcll ch'untu fo remder (t practicable
£8 Or the necessity of the can o
Compisinant dismiseod with costs, s SONYS S A
James 0. Parker avd D Wright for complainant,
George Harding (or defendant.

NEW BOOKS AND PUBLICATIONS.

HANDBOOK FOR THE ARTISAN, MECI!.\NIC. AND ENGINEER:
comprising the Grinding and Sharpening of Cutting
Tools, Abrasive Processes, Lapidary Work, Gem and
Glass Bograving, Varnishing and Lackering, Apparatus,
Materiuls, and Processes for Grindingand Polis ing, ete.
By Oliver Byroe,Civil Military and Mechanical Engineer,
Author of * The Practical Mstal Worker's Assistant”
eto. New Edition. Illustrated by 185 Wood Engravings.
Price $5. Philadelphia: Henry Carey Baird, 406 Wal-
nut street,

This valuable volume 18 too well known to need eulogy from ourpen,and
ourappreciation of It Is best shown by the frequency with which we have
veeasion to consnlt it pages for detalls of technieal procosses. The arti-
sun, desirons of loarning the art of finishing moetal and brass work to the
ligheat perfection, will find It a compendiom of the best modorn practice
both In thin conntry and Europe; and (ts direotions are rendorod doubly
valuable, for Intolligibi)ity and accuracy, by the profusion of excellent
ongravings with which {t fs lilustrated,

A MANUAL OF EDEOGRAPHY, or the Art of Writing by
Sound, being a Complete System of Phonetic Short
Hand, adapted to Verbatim Reporting. Philadelphia:
T. W, Evans.

This Mittle handbook gives full explanations of an admirable syntem of
stenography, one of the most useful arts which youths can devoto thelr
leisure hours to acquire.

Inventions Patented In England by Amerioans,

[Complled from the Commissloners of Patents' Journal.)
From March 27 to April 6, 1574, Inalustive.

Brerox LOADING Finz Amx,—A, Swiogle of al,, San Franoisco, Cal,
Can Braxe AND CovrrLiNg.—H. E. Marchand, Plttsburgh, Pa,
Car Burrer Axp Corrrine,.—W. H, Skidmore, Phlladelphis, Pa.
Crusmixg Ore, ¥re.—S. R, Krom, Now York clty.
CULINARY APPABATCUS.~J S. Kldd, Brooklyn,N. Y,
DRESSING MILLsTONES.—D. Larer ef al,, Pottsville, Pa,
Exnroroeser —R. M. Rose, Willlamspburgh, N, Y,
Horse Hiy Fork.—J. G. Williamu, Fellowship, N. J.
Loox.~T. W. Harrlson ef al., Bokton, aluss,
MELTING STREL.—A. C. Lewlis, Brooklyn, N, Y,
Paren Twixe.—J. B, Wortendske, Godwinyille, N.J
Prow.—w, Donnglly, Calverton, N. Y.
PrErARING FrLove.—0, F. Cook, Grand Island, Cal.
Steax Excixz.—E. Cope et al, Hamliton, Ohio.
Sreax Exoixe.—J. C. Nobles, Elmira, ¥, Y.
TRANSPORTING Casxs, —W.J. Beid, New York city.

 Becent Americaw and Soveign Latents.

Jmproved Copy Holder.

James B. Harper, St. John, Mo.—Thls invention rel 10 copy holders,
wheredy s pewspaper or wriiten sheet or strip may be held before the eyes
of & copyist or compo+itor,snd convenlently uorolled as he progresses with
his work of transcribiog or setting a typc copy.

Improved Coflin Plate.

George Brabrook, Taunton, Mass.—This invention relates to 4 novel and
usefnl construction of cofiin platss whereby they msy be not only sdapted
to receive the ususl superseription, but also to hiold the bouquet which 1s
often placed upon the top of cofling.

Improved Piano Soundinz Board.

Frederick Niederheitmann, Alx-1a-Chapelle, Prussis. —This invention re-
lates to a novel composition of matter whereby those properties of wood
which sdept It to use for the sounding boards of pfanos, gultars, and other
musical {nstruments may be p ved for an indefl period, such pre-
pared sounding boards pot only retaining thelr peculfar quality, but un-
dergoting an actusl change for the better.

Improved Mode of Propelling Street Cars.

George S Grier, Milford, Del.—This invent{on relates to the well known
plan of propelling street cirs by means of an endless chsin or rope
placed below the cars or track, and actusted by friction pulleys, sprocket
wheels, or spike wheols, over which it {s made to pass. These drive pul-
Jeys or whetls are thamselves setin motion by steam or other power sp-
plied through ordinary coanecting mechsnlem. This mode of propulsion
which has heretofore been tried and decmed Imprasticable s made, by
this Invention, casy of spplication and theroughly effcetive.

Improved Heating Ntove.

Willlam Cheltus, Paterson, N. J,—Tuis is an lmproved Leating stove, 20
constructed as to pass the air to be heosted in thin sheots between two
metallic surfaces, both of which are heatod by the passage of the hested

of combustion, 8o that the sir may be g ulckly hoated, sud so that
all, or nearly all, the heat may be extracted from the products of combus-
tion before they sre allowed to pass off futo the ehimuoy,

Improved Middlings Purifier,

George W. Delllnger, Ripon, Wis,—Tals favention consists fn the comb!
nstion, with the suction fan and case, of tho two osclllating sloves, tho top
one made smaller than be lower oue, to allow tho upward passage of Hght
particies of mALLer from the lower stove, ‘Thcae sercens will be self-clean-
1ng. 1a consequence of the lively sction of the Bour or iwiddlings on them
and thus the bruahes, knockery, ete,, used with ordiuary midditngs clean-
wre aud bolts will not bo needed,

Jmprovod Brick Machine,

Petar Harnist, Marioe, 11, ~Toere are two wixivg cylinders, which stand
side by side, and are operated by means of bevel gears from the cam shatt.
The box Into which the preparod clay Ls deliverod from the mixing cylio-
ders has u sliding bottom. A stamper (s ralsed twice at each revolution of
the catn shaft, snd drops by ils own gravity, and 1o o doing compesses

* theclay fn tho trongh, The sliding bottom (s moved (o the right and left
alternately by means of & cord und working beam, which beam oscillstes
‘oo 8 central plo. A ledge on the aliding bottom forces the clay futo the
‘moldy, aud vertfesl kalyes desoend at the right moment and cut the brick
10 the proper lopghli. Al the next moyomont of the sding bottom fo that

drection the briok s forged from the mold on the transforror, composed

~ of hinged bosrds conneoted by e rod, Wian the trausferror 1s full, it 1y
‘aurriod swiy und deporitad on the couyoyor,

Improved Mponking Tabe.

Theodore Niele, Pittaburgly, I'a ~This invention consiats of & speaking
tube (o which Is placed at the thront or noar the mouth a hingoed yalve
connected by & rod with o welght or knob, The gravity of the Istter
exortsn conatant foroe through the rod, and tends to keop the valye olosed
until overcome by a greater vountornoting power, 1y this means the alr
always finds o ready avenue of esonpa through the whistle, ‘The Indieator
{0 Tocatad with respect to the whintle no that (£ will be actusted simulta
neously with the sounding of tho alurm, and, belog raleed, thus exhibit to
viuw the proctse tube from which o signal has beon given, The openlng
of the yalve, In order to answer the oall hns the affeot of automatioally clos-
Ing tho {ndientor,

Improved Mechanicenl Movemont,

Henry O, Work, Drooklyn, N, Y., nuslgnor to Alanson Work, Providence,
1. L=The object of this Invention s to furnish a pew combination of
wheels for producing a new mechanloal moyement for the applieation of
ptoam, or for olevating and forolbg water, and for all the purposes for
which It may be adapted; and It conslsts In & disk which rotates on &
central sxis or arbor, with two gesr wheels pivoted thereon eccentri-
cally to the center, which whouls eugage or work togethoer, with each an
arm attached to the periphery thercof, or connected therawith, which
swoeop the surface of an trregular seroll eylinder,

Improved Water Wheel,

Dodge P. Blackstone, Berlin, Wis,—Thls Invention relates to lmprove-
ments o turbines; and conslste, frat, In forming & Aume or free annular
passage around the wheel, between its hub and the encloslog stationary
part io whbich the chutes are Jeeated ; socond, In the arrangement of the
gates for elosing the chutes. The latter are hollowed out on the toner
slde, leaving only a bearing surface sround the edge. They are provided
with stems which psss throogh slots In brackets of the gate-operating
frame, and on these stems are placed spiral spriogs which bear agalost the
brackets, aud are adjusted to greater or less tenslon by nuts, The bracket
slots are so formed as to allow the gates consfderable play on thelr seats
or bearipg surface,and the sprivgs take off the pressure of the head of
walter, 50 28 (o relieve the gates of muchof Lie friotion that would other
wise exist.

Improved Apparatus for Prossing Mont Sernps.

Ssmuel Booth, New York olty.—Tbls Is a tub for the pressing of ment
seraps, having a surronnding jacket encloging the tab In a space for heat.
fug It by steam, with plpes running throogh It from the orifices for the es-
cape of the fat, and projecting a little beyond tho outside of the Juoket for
discharging the fatinto the recoiving pan bolow. The press follower Is pro.
vided with holes fcr the esoape of some of the fat through it directly from
the surface of the scraps, whercon the follower nots, The ohject of the
Jacket {8 to maintain the scrapsat the proper degreo of heat for obtalning
the best results throughout the process of prossiog, and thus save conald
erable l1oss now sustained, both in the quantity of fat obtained and time
con d, In conseq of the cooling of the seraps after belng pat into
the prees.

Improved Hay and Cotton Pross,

George Mosteller, Walker, Ga.—This Invention relates generally to all
kinds of presées for buling cotton, hay, or straw, but more particularly to
such as are transported upon wheels to and throngh the field, thus enab-
ling the crop to be baled without belng transferred to (he barn.

Improved Machine for Driving Brush Handles.

Jolin Ames, Jr., Lansingburgh, N. Y.—This {nvention has for its object
to improve the construction of the machine for which letters patent No.
112,157 were granfed to same inventor August 23,1879, To the table Is at-
tached a frame, In which a plate slides up and down {n grooves, belng sctu-
ated by sultable gearing. Means are provided to lmit the downward
movement of the plate, and Insure the driving of all the handles of all the
brushes of the same lot to exactly the same polint, To the plate {s attached
a bracket, to which s secured the driver by which the handle Ia forced Into
the brush, In the taple directly beneath the drlver 1 formed a hole 1oto
which {s fitted & thimble to receive and it exsctly upon the ferrule of the
brush, and xappoit it sgalost the straln while the handle 15 being ‘driven.
To the lower side of the table, around the hole, 1s attiched 5 downwardly-
projecting tube which is slotted longitudinally, and surrounded by a col-
lar. The latter ismade with a bar paesing through the slots of the tube,
and with a rod upon ita center which fits Into the cavity of the said slotted
tube. The rod Is perforated longituiinally, and its upper end is con-
caved to receive the end of the brush haudle, and hold it exactly centered
while belog driven., From the opposite sides of the collar two cords pass
over gulde pulleys pivoted to the upper part of the frame, and carry
welghts, A small rod rasses longitudinally through the perforated rod,
and Its lower part fits Into the cavity of the slotted tube whea forced up-
ward. To the rod Is attached a cross bar, to the ends of which are at-
tached cords which pass over gulde pulleys, and also carry weligh A bolt
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Improved Shank Laster.

EAwin Campbe)), Bath, Me.~Thia Invention relates to the arrangement
of 1evors and aprings with the jawa for gripiug the edgo of the nppers,
whoreby they sre cnused to take a Arm hold, or to release (t, Ope has &
long arm projecting from outside, and the other Jaw s pivoted tof. At
the upper onds I8 & eam lever for foreing the lever ends togethor, and &
wpring I8 irraugod botween them to open them, to release the leather after
the work 18 done. A suitable distunce from the Jaws the arms are fitted
ot tho right wnd 160t hand serews, and beyond tha screw they have &
rod, parallel with the serews, to keep them parallel with each other when
stesinlng the leather, safd rod belog fastened In one arm and fitted to
alide 1o the other, The serew rod has & hapdle by which to turn It for
foroing Lo Jawn to stroteh the shank over the last, ‘The wruma are ar-
ranged o project to the right of the jaws, so that In use they extend
nlong the #olo of the 18st to earry tho operating serow and the gulds rod
out of the way, aud pormit convenient tacking of the leather,

Improved Station Indicatoer.
George A. Brown, Locke, N, ¥.—This is an improved Indlcator for indi.
eating the stations along the lne of the raflroad, #o constructed as to ad.
Just {taslf sutomatically ss the traln lesves s station,snd exhibit the pame
of the pext station. The endless belt on which the names, distances, etc,
are tnsoribed, {s provided with sultable rotsry meehsnlsn, and connecied
with a lever which projects down through the car. This leverbsa s freo
movement longitodinslly with the teack, but caunot move crosswise of the
track withoat rotating the roller In one or the other direction. Sultable
means are provided to bring the lever back to & vertical position, should it
be moved by Its Jower end striking an obstruetion. Driven Into sdjscent
tes of tho track 1s a rod which way be loeclined with respect to the track,
sod (o such s position that the lower end of the lever may striko it and may
be moved laterally to rotate the roller. One of the rods Is desfgned to be
secured to the track upon each s'de of the station, so that the indicator
may be set ax the traln leaves the station 1o elther direction.

Tmproved Clod Crusher.

Harm Feenders, Charles City, [owa.—~The object of this invention s to
furnish an lmproved clod croshlog and pulveriziog tmplement by which the
ground may be completely broken after sowling, for 'he purpose of retain.
{ng the molsture therein, It conalsts fo the arrangement of a maln fup-
portiog frame with o serfos of Iateral kolves, which arn sttacted at the
lower alde thereof to atep-shaped soats, so that each knife (s buck of and
deeper than the other, and breaks the clods by repeated concusalons with
the same fo covnection with sharp projecting edges of the seat parts,

Improved Graln Dryer,

Pardon B, Hunt, Counoll Blufls, [owa —This Invention consists in the
arranging of two oylinders so as to form a graln passage in the shape of an
inverted cone or funnel, and %o that the grain psssage will enlarge as the
grain awells, and the passage thus continue throughout to preserve the
same relative magnitude to the volume of graln,

Improved Fipe Tongs.

Anton Kotzum, New York city,~The object of this [uvention is to pro-
duce a simplo and effective pipe tongs, which may be quickly adjusted to
pipes of varfous sfzes and firmly retafned In the required width, The fnven-
tion consfats of Jaws with lever handles of the usual shape, of which one
slidens upon a pivot in a slot In the other, for agjustisg It to the width of
the pipes, and Is firmly fastened io the required position by a slotted piece
of the pivot, gulde pin, and clamplog serew,

Improved Machine tor Pressing Pantaloouns.

George F. Pond, Boston, Mass,—This Is a machine for use in forming and
pressing the bottoms of the legs of pantaloons. The base board [2 secured
Lo a support, and to the ends are sttached two standards, carrylog the
abaft, to the forward ends of which (s sttached a plate. The forward edge
of the plate 1s #0 shaped as to give the proper form to the front of the
pantaloon bottoms. Along the plate, and parallel therewith, extends &
finger, the rear end of which i= bent inward and extends along the Inner
end of the plate through a alotin the end of the shaft, and its end Is piv-
oted toalever. The forward end of the lever is notebed to recelve a pin
attached to the forming plate, and which serves as & fulerum to said lever
By tbis arrsaogement the pantaloon bottotns are stretched while being
formed and pressed. The finger {s held In place, when adjasted, by a set
screw passing In through the end of the shaft and pressing against the said
finger. The plate fs supported, while the bottoms are being pressed, by s
stand attached to the end of an arm, the other ead of which is pivoted to
the base, 50 that the #ald stand can de readily swuog back when adjusting
or forming the bottoms., One end of a spring Ia secured to the Dase, ana
1ts other end presses agalnst the sbaft to bold said sbaft and the plate In
any position fnto which it may be adjusted.

Improved Mosquite Screen.
James P. Mlller. Ridgeviile, I1l.—This lovention relates to a seif-closlng

which enters a notch i the side of the rod when pushed down keeps it
from belng ralsed by the welghts, The bolt Is held forward sgainst the
rod by a spring. To the outer end of the bolt {s attached the lower end of
s lever. Iuthe upper end of the rod Is formed s socket to recelve a steel
polnt, which is desigued to force Its way and gulde the rod through the
center of the brush, when the rod is released from the bolt and {s forced
upward by the welghts. In using the machine, the point {s Inserted In the
upper end of the rod, and the sald rod 1a forcod downward until canght and
held by the bolt., Txo brush s then lnserted In the thimble, and the lever
Is operated to release therod, which 1s forced upward by the welghts, fore-
Ingthe steel polut up through the center of the brush, The steel point
tetben detached ; the point of the brush handle Is Inserted in the socket {n
the apper end of the rod, and the driver Is lowered upon its base, so that
by forclug the driver downward the rod will be forced dJownward, the han-
ale followlng 't through the center of the brush, As the end of the handle
passes through the bruab, 1ts end fs recolved by the end of the perforated
rod, which holds It agcurately contered while belug driven.

Twproved Stock Feeder.

Levi P. Cox, Breckenridge, Mo.—The box In which the corn is placed
is formed of alats correspondingly notehed and toogued at the ends, w0
that they cannot alide laward, while they are enclosed by posts so that
they cannot ship outward, The table boueath the corn box 1s extended
out on each side, #0 ax to form, with the yertical edge pleces,a feed trough
about the corn box. Tho slats are vertioally movable within the Posts,
and may be held at any desired elevation by plos passing through the posts,
snd noder the lowest slats, In order to render the feod automatie, the
loweat slats rest upon molalllc rods, whose ends project 10 & greater or
less distance within the trough, snd are of a slze essy to be handled.
These reuder the HIUng of the slats to & higher adjustmeont very easy bya
slogle person, who ralscs one corner at & time and fixes s pin thereunder,
These rods also are moved by the noses of the anlmals In the trough, and
tend to relleve any choking or stoppage of the flow of corn.

Improved Hand Nall nnd Holt Making Tool.

Willtam Fravklin White, Orauge, Ga.~This Invention consists of a couple
of steel bars, haviog a series of round notehes (o one wide. and square
onesin the opposite side, of diflerent sizes, sald bars being Joluted together
atone end by a link, which allows the bars to closs both thelr notched
ridos together, to constitute dles of 1ho notehies In whioh to head palls and
bolts. Theeald bars are held togethor by handles at the ends opposite the
Jolnt,and & dowel pin on one entors a hole 1o the othier near the hasdlod
end, to Insure the colucidiog of the faces, The notohes are conntersunk
on one slde to form tapered beads 10 the ualls and bolts, and Sush on the
other sldes to make flut heads. One serfes (s countersunk upon one alde
of the bars, and the other upon the other side, so that the bars are not un-
duly weakened on one side, asthey otherwivo wonld be, The sald bars are
mado of steol and duly hardened, to sustaln the wear fuoldental to the
hammering up of the heads In them,

Improved Eloctrolytle Apparntus,

Evans Casselberry, St. Louis, Mo,,and Nathan H. Edgerton, Philadel-
phis, Pa—This invention consists In combining with a sultable tank or
tanks, for holding the liquid 1o be decomposed, cloctrodes having two or
more bifareated divisions, upon the surfage of which the decomposition
tokes place, lucreasing with tho inaroase of tho seid surface ubtll the total

trength of the ourrent 1s utilized,

swinging bar or frame having a netiing attached, and operated by a welght
having a double cord connection with (tat the top and bottom. The laven.
tion slso Includes & peenliar arrapgement of cranked or beat pivot rods
with the bar to which the netting s attached,whereby the bar ls supported
and the netting Kept stretebed without supplementary devices.

Tmproved Harness Makers' Clamp.

Joslah Stulth, Southold, N. Y., assignor to himself and Franels C. Landon,
of same place.—The Jaws are held together by a steel spring, the lower end
of which is secured to the stationary lower part of the hinged Jaw, and its
upper end rests agalost the outer side of the upper part of the sald hinged
Jaw. The upper part of the hinged Jaw Is drawn back, to allow the work to
be inserted and released, by an arm and strap. To the lower end of the two
jaws (s attached a horizontal bar or plate forlthe opetator to put bis foot
upon to hold the clamp erect when in gse,

Improved Hook and Clevis.

‘Willlam Warne, Huntlog Mine, Diltonton P. 0., Canads. ~The feature
which distingulsties this hook and clevis from others 1s the device for pre-
venting accldental separation of the two when they are In use. For this
purpose two alots are made through the clevis aud near the wrist. On the
sides of the hook,near the end, are formed two lugs, which, when the hook
i# turned in a cortaln position, will pass readlly through the slots, which
allows the hook and clevis to be separated.

Improved Bottom Plate for Range Chimueys.

Hawliton C. Garwood, Jersey Clty, N. J—Thls favention consists of &
pyramidal or conical elevation of the middde portion of the plate at the
bottom of a flue or chimney over a range. There Is a large passage at the
top either directly lnto the chimuey or into & pipe extending o short dis.
tance from the top and discharging tnto the flue, A valve closes aud opens
ssld passage at will, giving a more efclent means of escape for the effa.
viom, smoke, etc,, arlalog from the cooking on the range below, than s
afforded by the ordinary fiat plate with s passage {u It.

Improved Folding Clothes Horse.

Ellas Kimball, Now York elty.—This (uvention cotslsts ln the Jolated
brace bars, In combination wiih the pivoted horlzontal and vertioal bars of
tho sectlons of & clothes horse. In folding the horse, the sections are
brought parallel with each other, and the brapes of all the seotiovs are
ralsed at tho same time, which allows the harso to be folded up. Whea the

sectlons are opened out, the braces drop, or may be forced dowa fato lock
fng position, j

Improved Beeohive,

Josiah Darnes and William Barnos, Topeks, Kan.—Thix favention re.
lates to that class of beoblves provided with main and auxiliary houey
frames, and cons(ata 1o & false bottom for the maln honay trame attached
toa riser; (o a slidlog and retlcalated falss bottom ; tn puttinga strip over
the slide (o prevent waxing of the Jolnt; in & superposed and open-topped
case for the auxlilary hosey frames, and {n & detachable slide betwesn the
two sots of honey (rames, J

Improved Middlings Purifier.

James A. Stewart, Atlaots, Ga.—Tho middiings are admitted toto the
upper part of e trunk through s spout, as fast as they fall from lll‘lll::a
reels. Whtlo still In thelr loose or disintegrated state, and as ey
from one bucket o another of several attached to ab endless chal, thoy
arc acted upon by the blast of atr driven up through the machine.
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Srientific

Americi,

Tha Charge for Insertion sinder thia head s §1 a Line,

Nickel Plating—A superior, warranted

_ mods for sale and references ligen by A. Sehellor, 118
‘Forsyth Street, Now York, b Bt

Brass Plating on Zine without Battory-——

_ Tnstructions for i by A Scheller, 118 Forayth 8t 8.y

The finest Machinery Oils, combined from

‘Sporm, Tallow and Lard, ble for all ry, Are

‘now bedng farntehed to consumers at from 40 to 5 conta

per gallon, by Wm. F. Nye, New Dudford, Mass, Hin

famous Sperm Sewing Machine Ol recolvod the highest

award at tne Vienns Exposition, e G e
' : an 1 roc

do:lll‘i'll& e‘yn;'fm." ot‘ gnd\i‘;-‘ogl“‘ucnl lmpmvengnu.

L Artielen in [ron or Brass,

uola. %x‘:}fm\% contraot for a Specialty. G, K,

‘Parker, u“u'mm, &e., Nrass Founder, 110 Mulborry 8t,,

- Newark, N.J.

orizo: ¢, 0x 18, second hand, good
ordnif.' Iml? ?.l“ mlv‘o.eomnluu. £, K, P, Watson,
4 CUTSt., Now York.

our mers ean bo furnished with
n%?l:m‘;%:&“:??unnmo prices. Address L, W,
Sutton, Box 218, Jersey City, N. J.

To Investors—Wanted, by a Hardware
House In Now York, some small and usctul artiole 1n
thetr 1ine to manufacture, either on royalty or other-
wise. Addross, with full particulars, D, & Co., 8 Deek-
man St., Room 23, New York. g

Patent Sowing Machine Treadle for Snle—
Threo different kinds In use—one foot prossure makes
slxty stitehes, Tho mprovement can bo applled to any
machine. For information, send to Dr. L, Helns,
Bronswick, Ga.

Russell’s Earth Closet is the best, Rights
for U, S.and Canada for sale. Box 56, \\l’oiodbury.] N.J,

and Net Machines, please
lddhl?-k str?ft'osusjgemn & MoFarren, corner }\ll‘klt.
Lake, and South Water 8t,, Chicago, Il ; :

The best made—Portable El?nntorml' Tele-

scopes. All Sizea, W. B, Schrader, ovoken, N. J.

Patent Portable Bevel Jig Saw—State Rights
for Sale. No frames or fender posta required. For far.
ther particulars, address H. R. Baylls, No, d W. 10th
£t., Wilmington, Del, .

The “ Railroad Gazette' of April 25 and
May 2 contains {llustrated descriptions of Logomotive
Cyliaders, Pi Guldes and C ciing Iods, 10
cents per copy; $ta year. Publication Office, 7 Broad,
way, New York. 3
Models madeto order. H.B.Morris,Ithaca,N.Y.

Microscopes, Spy Glasses, Lenses. Price
List Free. McAllistor, Optiolan, 49 Nassao St., N. Y,

For Sale—Several Screw Machines of dif-

erent Sizea, cheap ; also, n second band Press. Write,
for particulars, to A, Davis, Lowell, Mass,

Removal—L, & J. W, Feuchtwanger, of 55
Cedar St., have removed to 150 Fulton St., two doors
above Church St., New York,

Chemicals, Drugs, and Minerals imported
by L. & J. W. Feuchtwangor, No.180 Fulton St ,removed
from 55 Cedar St., New York,

For, an Blast), Portable and Station.
ary. Keystore Portable Forge Co., Philadelpbia, Pa.

Steamn Whistles, Valves, and Cocks. Send
to Balley, Farrell & Co., Pittaburgh, Pa., for Catalogue.

Patent for Sale—Patent Knife, Pen and
Penholder Combined. Has pald, and will pay, large
profits. Address Patentee, Box 143, Hinsdale IN. H.

For Surface Plsners, small size, and for
Box Coraer Grooviug Machines, send to A, Davis, Low-
ell, Mass.

The “Scientific American” Office, New York,
is fitted with the Miniature Electric Telegraph. By
touching lttle buttons on the desks of the managers,
signals are sent to persons iu the various departments
of the establishment, Cheap and effective. Splendld
for shops, offices, dwelllngs, Works for any distance.
Price #5. F. C. Beach & Co,, %63 Broadway, New York,
Makers, Send for free {llustrated Catalogue.

Pattern Letters and Figures, to put on Rat-
terns of castings all sfzes, H.OW Knight Seneca Falls, N. Y
For best Presses, Dies and Fruit Can Tools,
Bliss & Willlams, cor.of Flymouth & Jay,Brooklyn,N.Y.

All Fruit.can Tools, Kerracute,Bridgeton,N.J,

Brown's Coulyard Quarry & Contractor’s Ap-
paratus for holsting aud conveying materials by iron
cable. W, D. Audrews & Bro., 414 Water 8t,, New York.

For Solid Emery Wheels and Machinery,
send to the Unlon Stone Co,, Boston, Mass., for circular.

Lathes, Planers, Drills, Milling and Index
Machines, Geo, B, Lincoln & Co., Hart{ord, Conn,

For Solid Wrought-iron Beams, ate,, see ad-
vertisemeat. Address Unton Iron Milly, Pittaburgh, Pa.,
for lithograph, ete.

Temples & Oilcans, Draper, Hopedale, Mass,

Hydraulic Presses and Jacks, new and sec-
opd haud, E. Lyon, 47 Grand Street, New York,

Peck’s Patent Drnc Press. For circulars,
address Milo, Yeck & Co., New Haven, Conn.

Small Tools and Gear Wheels for Models,
List free. Gooduow & Wightman,2 Cornnill, Biston,Me.

The French Files of Limet & Co, are pro-
Bocnced saperior to all other brands by all who use
them. Decided excellence and moderate cost have made
these goods popular, Homer Foot & Co., Sole Agents
for Ameries, 20 Platt Street, New York,

Mining, Wrecking, Pumping, Drainsge, or
Lrrigating Machinery, for sale or rent. Eee advertise-
ment, Androw's PAtent,inslde page,

Two 50 H. P. Tubular Boilers for Sale (Mil-
ler's patent) very low, if applied for soon, Will be so 4
separataly or togethior. Complete counections nnd pump.
Holske Machine Co., 279 Cherry Bireot, Now York,

Lovell's Wamily Wushing Machine, Price

$5. A porfect succoss, Warranted f{or Oyn yours. Agonts
wanted., Addroas M, ¥, Lovel), Krle, Vs,

Buy Boult's Panelin Mauldl

A ng, and Dave.
alling Mxchine. Bend for g ;culu sand ltlll,nll of work
B, C. Mach'y Co., Byttle Cronk, Mich, WBoxanm,

The best Hors s Power 1 /
Farm—Mschines for nnml;bf:.rlt"l::!"t::r(?':l‘n"n p.:;
Bawipg Wood. Lejscriptive olroulur, price, gr,,'{".-‘
A. W, Gray & Bonr, Midoletown, Vi,

Protect your Buildings—Fire and Water
proof! One cost of Glines' slate roafing patnt (s oqusl
to four of aoy other ; It 018 up all holes 1y shingle, falt,
tn or iron roofs—uever cracka nor seales ofr, stops a)l
lesks, and 18 only ¥c, a gallon ready for use, Roofs
examined, palated sud warranted, Locsl Agents want.
ed. Bend for wetimonisls, N. Y. Plate Rooting Co,,

No,.6 CedarBt, N, Y.

O ————————
Buginess and Personal.

—

Important Declgion.—The United Statos
Clremit Court hine doctdad, in favor of the Philadelphia
(Gardner) Flre Extinguisher Co,tho sult brought against
them by the Babeoek Company for alleged Infringe.
mont, dedluring the Babeook patonts Invalld, Certified
coples of the opinton of the Court ean be had of the
clerk, U, 8, Cleentt Court at Phlladeiptia, Philadaiphia
Extivgulshor Co,, 48 Walnut St,, Phlladelphia, Pa.

Prico only three dollars—The Tom Thumb
Elootrio Tolograph, A compact working Telograph ap.
paratus, for sending messagos, making magnots, the
eleotrio Hght, glying alarms, and varfous othor purposon,
Can bo put in oporation by any Iad, Inoludes battery,
Koy and wires. Noatly packed and sont to all parts of
the world on recelpt of price, ¥, O, Boach & Co,, %8
Broadway, Now York,

Engines, Bollors, Pumps, Portable Engines
Machiniaie Tools, LA, Bhoarmnn, 45 Cortlandt 8t,, N.Y,

Automatic Wire Rope R, R, conveys Conl
Oro, &o,, without Troatlo Work, No, 61 Broadway, N. Y

A, I\, Havens Lights Towns, Factories, Ho.
teln, and Dwellings with Gas, 61 Brondway, Now York,

Best Philadelphin Oak Belting and Monitor
Stitched, €. W, Aroy, Manufacturer, 801 & 803 Chorry
St Philadelphia, Pa. Sond for olrealar,

Rue's  Little Giant” Injectors, Cheapest
and Deat Boller Fesder fn the market, W, L, Chaso &
Co., 1, 05, 97 Liberty Stroot, New York,

A Superior Printing Telograph Instrument
(the Selden Patent) forprivate andahort Hnos—awardod
tho First Premium (a 8ilver Modal) at Cinotnnat! Expos
altion, 1871, for ** Best Telegraph Instrument for private
use"—1s offered for sale by the Merceht's M'f'g and Con-
struction Co., 50 Broad 8t,, New York, P, O, Box 404,

Woolen and Cotton Machinery of every de-
seription tor Sale by Tully & Wilde, 20 Platt 8t,, N Y,
Dean’s Steam Pumps, for all purposes; En.
gines, Bollers, Iron and Wood Working Machinery of
all descriptions, W, L. Chase & Co,, 88, 95, 07 Liberty
Streot, New York.

Steam Fire Engines—Philadelphia Hydrau-
e Works, Phlladelphin, Pa,

Bone Mills and Portable Grist Mills,.—Send
for Catalogue to Tully & Wilde, 20 Piatt 8t,, Now York,
Waterproof Enameled Papers—all colors—
for paneking Lard and other olly substances, Chloride of
Lime, Soda and similar Chomicals, Cartridges, Shoe Lin-
fngs, Wrapping Soaps, Smoked or Dried Moeats, and De-
slccated Vogotables, Shelf Papers, and all applications
where absorption {s to bo resisted. Samples on appll-
cation. Crump's Label Press, 75 Fulton St,, Now York.

For descriptive circulars, and terms to
Agentsof new and saleable mechanfcal novelties,addross
Tumes H. White, Newark, N, J,, Mannfacturer of Shoeet
and Cast Metal Small Waras,

Emerson’s Patent Inserted Toothed Saws,
and Baw Swage. Sco oceaslons] adyertisement on out-
slde page. Send Postal Card for Circular and Price List,
Emerson, Ford & Co., Beaver Falls, Pa,

Fine Machinery Oils.—Wae believe that E, H.
Kellogg's Spindle, Eogine, Signal and Cylinder Ofls,
nlthough coxting a little more per gallon, are really the
most feal for the ¢ er, for the reason of
durabllity snd frecdom from Injury to machinery. If
parties requiring olls will make Xnown the uses for
which they are wanted, he will not only gnarautoee sat-
lefaction, but that the goods shall prove preciscly as
represented, These olls are not only largely used and
deservedly popular throughout the United States, but
have considerable demand for export, from forelgn
manufacturers und agents.

Teleg, Inst’'s and Elect'l Mach’{;l—Cheap
Outiits for Learners. The best and cheapest Electric Ho-
tel Annunciator—Inst's for Private Lines—Gas Lightiog
Apparatus, &¢. G. W, Stockly, Scy., Cleveland, Ohlo.
Diamonds and Carbon turnea and shaped
forScientific purposes; also, Glaziers’ Diamonds manu-
fectured and reset by J. Dickinson, 6 Nassan St.,N. Y

J. C’squery as to a boiler in the shape of a
hal{ moon,and E.P. J.'s, as to a vacuum, are {ncom-
prehensible.—J. C. H. can remedy tte dampness of the
walls by using the waterproof glue described on p. 8,
vol. 35.—N, V. H. will find directions for gilding picture
frames on p. 9, vol. 80.—L. D. Is {nformed that we re-
printed the recipe for mending rubber boots on p. 23,
vol.20. Figured fabrics fade In washing because they
ure not printed In fast colors.—H 11, Jr. will find the
needed informstion as to the weight of Oywheels on pp.
177, ¥88, vol. 28.—RE. M. H. wil] find a description of ms.
king ice by means of heat on p. 248, vol, 30.—H.D. O,
will find a recipe for aquarium cewent on p. A2, vol. 28,
Water colors are finely powdered plgments made into
cakes withwax.~C. & A. will find full descriptions of
uickel platiog on pp. 157, 538, vol. 25,

J. W.Z, asks: How can I preserve eggs?
A. Egge may be preserved foravy length of time Ey ex-
cluding them from the air. One of the cleanest and
caslest methods of dolog this is to pack them with the
small end downward In clean dry salt in barrels or tubs,
and to place them In o cool and dry situation.

G, F.P, asks: 1. Why does paint in Rock-
port, Texak, change color, white paint turning almost
black In patchés? A. The effeots mentioped are
such an would be produced by the presenoce of sul.
phuretted bydrogen gas, aud It would be well to invoes-
tigate the sewerngo and drainage facilities, and any
spots where decaylng and putrescible matters might ac-
cumulate, in order to detormine whether there were any
sources of this deleterious gas, 2. Are chromos printed
on¢loth as well as on paper, and are they not more val-
uable ? Are not the bast printed on eloth? A, The
best chromon are printed on eloth, which Is more dura-
ble thao paper,

8., V. C. asks: Is aluminum non-magnetic?
Wonld 1ts presence by Indicated vy a deflection of the
peedie? A, Aluminum s nonniagnotic.

0. A. T, asks: Which kind of prussiate of
potash, white or yellow,dld I1, J. B, use in makiog hils
explosive powder? What kind of sugar s neceasary ?
A. The ingrodients are yellow prossiate of potash and
ordipary white cane sugar, They must be thoroughly
mixed togetnerin a dry state,

Q. V.nsks: 1. How can [ make good silver
Ink? A. Nitrateof sliver, 11 paria; distiilod water, 5
parts; powdered gum arable, 20 parta; carbonate of
soda, 2 parts; rolution of ammonis, 30 parts. Dissolve
the carbonate of sods, and afterwards the gum (by trit-
uration 1o & mortar) in the water, dissolve the nitrate
of silver In the smmonia snd add to the csrbonate of
poda solution. Heat gently to the botling point; the lnk,
pt first turbid, becomes clesr and vory dark. 2. What

nre docarbonized and Damnsous steel? A, Damagons
steal s steel made from an ore consisting of magnetio
OxIde of fron and sillen, by the use of charconl furnacon,
The nameIs also applied to imitations of the original
Damascun ateel, Decarbonized ateel {8 stool from whieh
A portion of the combined carbon has boen removed, 8,
lanbrocchdonding or & muzzle-loading shot gun the
safer? A, Both are dangerous {n the hands of carolens
poople, nod may be safely used with eautious handiing,

J. L. B, asks: 1. Where can full and com-
plete Information respecting the grinding, pollshing,
and mounting of spoculn be obtained? A, We relterate
that ProfessoriDraper's treatise affords the most availa
blefnformatfon on the construction of speculs. John
Hrowning's pamphlet {llustrates the method of mount-
Ing them. 2, Has Professor Henry Draper improved hils
procosses for the conatruction of glass speculs since
the publcation of Vol, XIV., 1864, of the Smithsonisn
contributions for the diftuslon of knowledge? A, No,
8. What Is tho method at present pursued by With, of
Hereford, In the construction of aflvered glass speculs
for Browning's telescopes? A, Extra thick glass fs
used to avold flexure, and Imperfect mirrors are repol
fahed, 4. Of all the methods devised for the construe-
tion of speculs, which produces the best resultsin the
shortost time ? A, The machine for local corrections
(Draper, p. 24).

0. C, nsks: 1. Why is it that people talk
and write so muoch about the Impossibility of the sun
belng a body of combustible material In o state of In-
tense heat, nlleging that, if such were s fact, It wounld
long ere thishave been consumed and have left a blank
inspace? There s no such thing as destructible mat
ter, as this allegation would seem to fmply, combustion
belng nothing more or less than the change of matter
from one form to another without destroylng one par-
ticlo of ft. A, The sun {sreslly s combustible body,
slowly burning, but {ts condensation supplies more
heat. The oxygen and hydrogen, which wili in time
form the solar aro di {sted by Its high tem-
perature. Eruptions throw these gases Into the cooler
chromorphere, they burn, and, forming water, show us
steam lines in the spectrogcope. 2. Asthe attraction
of the sun is suflicient to hold all this mstter within its
Ilmits, how can this destruction of the sun take place?
A. A velocity of 830 miles per second 18 suflicient to
carry cjected material clear of the sun's sttractlon.
The observed velocity of projection Is 500 miles. Stars,
therefore, are in constant interchange of miesiles.

J. A. asks: 1. What is the formula for find-
jug the area of o lune whenithe width of the lune and
the respective diameters of the two curves forming the
lune are glven? A, Draw the chord corresponding to
tuo two arcs of the lune; then multiply half of each arc
by 1ts radius, and subtract the least product (the area of
the least circular sector) from the greatest. There.
mainder Is the area of the June. 2. Can you tell me of
some of the double stars? A. A few double stars are:
Gamma Leonis,orange and green yellow ; Delta Coro,
yellow and purple; Gamma Virginis, white and yellow;
Zeta Ursae Majoris, white and green ; Jota Bootis, triple;
Pl Bootis; Epsilon Bootis; X3 Bootis, orange and purple;
Mu Bootis, yellow and Wlac; Della Serpentis, Zeta Coro
ne, white and blue; Zpsilon Lyre, multiple; Beta
Cygni, yellow and blue. All double stars, nebule, and
clusters are marked in Proctor's * Atlas,” price $2.50.

N. B.says: 1. I have a 2 inches achromatic
object glass of 80 fnches foous, with which I wish te
construct a telescope. What size of eyeplece, and of
what focus, should Iusc? What power would such &
glass have? A. Use a Huyghenlan, or negative eye-
plece, field lens about half an Inch diameter, X inch fo

cus, the eye lens i Inch diameter and ¥ Inch foous, both
lenses plano-conyex, plane side next the eye. The eye
lens is placed Its own jocal length within the focus of
the field lens, that s, they are half an inch apart. An
equivalent single lens would dbe half the focus of the
field lens or ] inch focus; therefore 30 Inches+] inch=80,
the magnifying power of the eyeplece. 2. What Is the
difference (in construction) between & terrestrial and a
celestial eyepl for a tel ? A. The terrostrial
evepiece is provided with two additfonallenses, to ercet
the image.

H. L. C. asks: Can I make a telescope, of
sufficient power to show Jupiter's moons and Saturn’s
rings, with a double concave lens, 4 inches diameter and
of 6inches focua, and ! meniscus lens, 4 inches Ia diam-
eter and of 6 loches focus? 1 have a double concave
lens, 2 Inches In dismeter and of 8 (nohes focus, snd a
meniscus of the same size and focus; they are from a
magic lantern. Ialso have a double concave, ¥ lneh In
diameter ana of 13 inches focus, and 1 donble concare
lens, ¥ Inch dismeter and of 11inch focus, Would these
lenses do better for a telescope or for a microscope ?
A. Yourlenses will not aunswer, {f your desoription Is
correct, A tolerable two inch achromatic object glass
costs #1.50, and 8 useful microscope, $6.00. Kither wounld
be preferable to a chance combination of cheap lenses,

0. B. asks: 1. What advantage, if any, have
the rotary engines over the ordinary piston engine, and
why are they not In wore general use? What Is the
principal objection to them ? A. We have seeni 0o ac-
counts of thorough tests of rotary cagioes, and there
fore cannot give s decided opinion upon their advan.
tagos. 2. Suppose the wheel of a rotary engine to bave
% of asquare inch effective pressure, and (ts mean dis
tance from ceater of shaft to be 1% Ioches, It belng un.
der continual pressure ; how will It compare with & pls.
ton engine having the same area of piston and a stroke
of 8% inches under the same amount of pressure, s -
king the same number of revolutions? Would such an
engino be worth bothering one's brain over provided
that, for cheapness of conatruction, simplicity, and du-
rability, it will compare favorably with the plston en.
ginenow inuso? A.If you can bulld such ao engine,
{t will be worth your while to expertment. 5. How wil)
gan do as s substitute for steam in experimenting on a
small neale? A, It in used in several forms of en.
gloes.

B. F. M, asks: I. How can 1 protect iron
which Is continually in salt watoer from dirt and barna.
plon? Lhave trisd soveral paints now in market, but
find that they all fall to keep the fron or weod free, A,
The paint must be constantly rencwod. 2, How oan
pitoh or tar boreduced so su to make & paint, Lo ba used
cold? A, With turpentine, we belleve, 8, Howoan I
reduce copper to the fineness of four? Can It be done
withiaclds? A, By heating the copper [nan Atmosphers
of hydrogen, 4. ls the Solence Record composud of the
coplos of the SOIEXTIFIO ANERICAN? A, No, b, How
much will {1t cost to haye 1 year's copy of the Borexririo
AMENIOAN bound? A, In ¢ne volume, $2; in two vol,
nmen, #3.

J, H, P. agks: Can alr brakes be applied to
s traln of cara {f the ongine I8 Joose, or cun they be
applied without the power of thoepgine? A, Lusome
arrapgements they can only bo spplied from the engine;

{n others, they can be mansged en each car, indopon.
dently of all the rost.

C. A.J, says: I have a onllar about g
deop that I eannot keop the water out of, and
1o tell me how and with what I oan cement it ¢
dry. The collar I8 dog ln stifFred oloy, In wislled up
brick § inch wall, Iafd In Loufaville, Ky., coment ;
floor had camont spread upon It an inch thick, with one
course of briok latd upon It, and then woll grouted wi
cement, A, The renson the water 18 forced |
collnr, notwithatanding the oxteaordlndry pi

¥ou have taken to prevent It, (n becsuss of the exterfor
pressure the former fs subjected to, In bolng confined fn
the clay wurrounding thefr foundstions and rging
around the house to w hiead equal to the depth of the
cellar. If you remove thls pressure and point up the
breaks, you are vory likely to overcome the difeulty
To do this, excavate & trench outnide the walls, down A
deep ns the foundations will allow without undermiing
them, and 11 {n with etoue of all azes up to 18 (nchen
dlameter for about 2 feot fn depth and 18inoles out from
thehouse; then refill with the earth excavated, tuking
the precaution to placo gravel or small stones sgaingt
the wall all the way tp forn few Inchon out, Xow,from
thislower deposit of stone, provide one or more dralns
leading away from the house and dlscharglng ata lower
level. These dralns may be also made of atone like the
one around the houso, and to prevent tholr belng Niled
up withdirt some straw or carpenter's shavings may by
Intd over the stones. In thismanner the outward preas-
ure may be removed; and If, when the trench s open, s
cout of cemont bo put ou the outalde of the founda-
tionk n additfon, then tho prospect ,of a dry cellar may
be reasonably Indulged.

A.B. F. asks: Howmany cubic feetof wa-
ter dixplacement doos the United States government al
low per tun forriver steambonts, and for ssiling vessols?
A. About 86 feet,

O. N. E. asks: 1, What is the best battery
forsllver plating ? A. Danlell's coustant battery Is'a
good one. 2. How can an old broken graphite crucible
be made over Into & new one? A. Powder fine, mix
wilh water into a paste, mold, and dry or bake. 8. How
can commercial zine bo purified so as to make snltabls
zincs for a battery? A, Zinc can be purified by disti].
latlon. 4, How much pure siiver by welght I8 there in-
the United States dollar? A A sllver dollar welghs 4123
grains, and contafos 900 parts of pure sllver fn 1,000;
therefore 5 of 412 § gralns will glve the pure siver by
welght in s dollar=871} grains. As to your other ques-
tion,send to D. Van Nostraud for a eatalogue,

J. W. B. asks: How can I d a doubls
convex lens sccurately round, with s bevel on each side,
to Nit any sfzed frame? It lsnow done by hand. Can it
bedone by machine? A. Yes, by aniron wheel fod with
snnd and water, or A traversing emery wheel., Glass
disks are cut out by a rotating vertical metal tube, fed
with emery and water.

J. K, says: It is generally considered by
sclentific men that the sun 1s a body which emits heat ax
well as light. Now {f the sun {s a hot body, why are not
the upperstrata of the atmosphere heated to & bigher
degree of temperature than near the surface of the
earth? According to the laws ;of heat, it decresses as
thesquare of the distance Increases: and by thls law
the upper strata of the atmosphere would be warmer
than near the earth, which we know is not the case.
Agaln, the annual mean average temperature of the
earth In the warmest parts {& 90°, The ecarth {s 93.000,-
000 miles, and Mercury 58,000,00 ' miles from the sun. The
square of the earth’s distance Is more than six times
that of Mercury, nearly 6% times, which would make
the temperature of Mercury 607°5=. 1t seems to me that
Mercury must be in a state of fusion. I would like to
know why {tiscolder as we ascend above the sea level
for adistanco of fivemiles, if the sun s a hot body ? Is
not the heat which we derive from the sun csused by
friction of the rays of light paseing through ourstmo-
sphere? A, Thesun's rays are hotter st great cleva-
tions, but they pass through the alr without warming it
until absorbed and radiated trom the suriace. The
squeous vapor acts as hot house glass, preveoting radi-
ation,

M.J. T.—Inreply to the answer given to
W. M. W., which wasto the efirct that the end of the
siphon that discharges the liquld should be on a lower
level than the end into which it Isdrawn, M, J. T.says:
“1 have always supposed that s siphon would draw wa-
tertoa level with tho shortest leg. Idon't see that it
makes any diflerence which Is the longest, or whether
they are both of o length (oron a Jevel). A, M.T.J.
Is substantially correct. The llquld will run 80 loog as
the discharge end of the siphon {s below the level of
the liquid,

W. R, B. asks: How is danger to the eye
by burning prevented In looking at the sun with s pow-
erful tel pe? The eyepl sun glass will ot prevent
the heat. Isit done by a dlaphragm over the object
glass,orhow 7 Of what kind of glass s the sun glass
made? Could not a large non-achromatic lens be con-
nected by a small overcorrected lens pisced near the
focus of the Iarge lena? A A solar eyeplece way be msde
thus : Attach a short tube, which fits your eyepiece, at
right aogles to another which fits tbe eyeplece tube.
Plsce a1 loch plano-convex Jons so that the center of
the plane side forms au angle of §5* with the center of
olther tube. Ten per cent of ¢ho solar lght and heat
will then be reflected up Lo . oyepiece, snd % per cent
will pass out of the lens. A diaphragm over the objec-
tive may be used. Two sun glasses shiould be used to-
gether, n clarotand a green one, The sun's Image may
be recelved upon & white shoet of paper with the full
aperture,

J. M. D.says: 1. We find in Ray's ** As.
tronomy,"” Chapter V : “If we would use a higher magnl.
fylog power,we must find some way 1o Increaso the lghty
In the telescope this s done by enlarging the objeot
@lase."” 1Inconstruoting a cheap home made telotcope
would not a cosmorama lens, 5 inches (n diameoter and
of T2inches focus, be a higher magnifylug power and
give more satisfaction for sstronomical purposes than
an schromatio lens 2 inches In diameter and of 30 (uches
focus? A. No,unless it were %0 feet focus. It would
then boar a power of 190 only, 3, What Is spheriosl
aborration? A, Each zoneof a sphorion) lens has a dif-
foront foonl plane, tho outer zones having the shortest
foous, 0, Is the sowing machive an American oran
English tnyention? A, Ameriean, Howo took his frst
maohine to London,

X. X, 0. anks: Can you tell me of any com-
Binations of chemicals thaf will romove the reddish cast
of hemlook solo leather and give It the appearance of
onk tanning? A, Try a noutral solution of perchloride
of fron,

R, H. W, A asks: 1, Can 1 uge foil from
ohowing tobacco forconting s Loyden Jar? A. Yes, 4.
Ploaso mo a recipo for » oement for fastoning glass to
motal. A, Motals may bo wade to sdhere to glans by a
cement composed of powdered litharge 2 parts, white

load 1 part, bolled Hnseed oil ¥ parts, mixod with 1 part
of copal yarnish toa thick paste,
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Q. E. K. Jr. says: In answer to E.D. E,
YOU say that the earth turns on its axis 365 times In 565
days. Isupposed that ftonly tarned 364 times, the solar
day belog not a revolution of the earth once on {ts axis,
but the return of the son to a given merldian, which |
think Is less by about four minutes than s eomplete re-
volution (or sidereal day) onaccount of the enward mo-
ton ol the earth in its orbit, which would necessarily
meke one day Ina year If the earth did not turm on Its
acisatsll. Am Inotright? A, Tho tropical year, or
interval befween Lwo successive passages of the sun
through the moean vernal equinoX, oquals 865' 24222 mean
solar days, or 566:142¢2 sldereal days,

F. W, B, asks: 1, What chemical reaction
takes place between carbolie acld and fodine, when they
are mixed fn solution ? A, Little If any chemioal ao:
tion. The ledine colors the carbollo nold a dark reddial
brown color, 2, Is{t known whother the action of oar:
bolle ueld on fodine wounld produce such a chauge In tho
fodino as would alter the therapontio action on the sys:
tem ? A, No.

J. H, B, nsks: Can a man lift more with a
ropo overn large pulley than with ope overasmall pul
loy ? A, In the caseof a stiffrope, yes. It s harder to
bond a stift rope overa small pulley than over alarge
one,

F. A, says: I am told that the coins of the
United States for one particular year are at present very
scarce and valuable. Wil you please tell me what year
that s, and also what are tho several present values
ot silver dollars of 1796 and 179 ? A. Dollars of 1804,
but three known. Dollars of 17, veryscarce. The rest
are caslly procared at & small prem!iam, If at all rubbed
orindented. Nodollars were coined from 1506 Lo 1883,
Half dollars of 1504, but one known. Of 1797, very rare.
None colned from 1796 to 1500, or In 1816. Quarter dol-
lars of 1533 and 1577, very rare. Colned irregularly un-
ti11831. Dimes: Very rare for the four following years,
varied in the order of thelr rarity: 1804,1797, 1802, 1808,
Coined yearly from 1527, Half dimes of 1502, but three
known. Of 19 and 1803, very scarce. Nomne colned
from 1506 to 1838. Three cent pleces of 1555, very scarce,
Centa of 1999, 1799, and 180, very rare. Colned yearly
from 1799, except tn 1515, Half cents of 1796, rure. Not
coined In a regular series. But few of the gold ploces
are very rare. The quarter eagle of 1797 {8 most valua-
ble.

J. P, R, asks: How much power has an en-
gine,l nch bore x 2 inches stroke, runniogat i revoln«
tions per minute ? How large a bofler should I have,
and what kind of metal wouldbe best? A, See article
entitled * Indicating Steam Engines,” in Somxrtivio
AMEntoax for January 81, 1874, Allow about 20 square
feet of heating surface for & horse power. Ycu can
make the botler of copper or sheet or oast fron, which-
ever Is most convenfent,

1. 8. 8. asks: How thick should a cast lead
sphere of 36 iuches diameter be to stand s pressure of
35 1bs. to tlLe squareinch? How thick one of 80 inches
dlameter? A, For the sphere, the bursting pressure s
equal to the product of the tepacity of the material
multiplied by the thickuess,and divided by the diame-
ter. For a cylinder, the bursting pressure i{s equal to
the product of the first two terms, divided by the radius
of the cylinder. From these rules you can find the ne-
cessary thickness.

W. D. G. asks: Why is it that in the block
and tackle every sdaitional pulley (tbhe pulleys betlngall
of ope size) gives an Increase of power? A. It is not
true that every additional pulley incresses the power,
but it tends to Inciease the space over which the force
acts in overcoming a given resistance; 5o that the same
force can overcome more resistance, but requires s
longer time. Tous the power developed, which is com-
posed of force or pressure exerted over s distance, re-
mains the same.

X.Y.Z asks: 1. How can I make & small
crucible ? A. With fire clay, or a wixture of fire clay
and plumbsgo. Your best plan will be to buy one. 2.
What Is laminated steel ? A. It Is o mixture of steel and

diameter <
fron. B.hwﬂu chord of one minute? A.No.

2 : Why is it that, after ing &
mlo!h%.‘:r?iu. the_ dirt will Bok mmm
poctly ss before? AL It will, If moistened and rammed.

rrect to ‘the
ng'une'n&o:hp?-m. x?'mm‘h:-m:}-iu

about 5,533 tuos.

G. McK, nsks: 1, How can | mend sa:
dranltc cylinder that bas & very fine fawinit? I
notsee the crack whea [ have no pressure on it, A. Pos-
#ibly you can secare s pateh with bolts, and braze the
Jolnt, 2. Whnat s the best preparation for putiiug on
# rope that bas Lo ruo on or wrap around s small pulley
under water, 50 a8 Lo make the rope last? A. Tar.

J. V. says: 1, Wehave a boiler of 40 inch-
ucnnu:.,a feet long, with two flaes of 18 Inches df-
ameter. What should ba the alze of stack to fusure the
best draft? We have 1§ square feet grate surface.
Woald that be enough to burn sswdast, provided the
draft were strong esough? A, Make the ares of obim-
ney from ¥ to 1:10ares of grate, 3. Which saw will cut
the easler for both hard and soft wood, the one which
18 swaged suffictently for clearance, or one In which the
teeth sre sprung fer set? A, This Is & question be-
tween rival manofacturers. It can readily be deter.
wined by expertiient. 3. How can [ make the most do.
rable friction wheel, for the feed of & cireularsaw ? A,
Probably cast lron will be as suftable ss anything.

_B. L. says: 1. Some of our steambont
mEanm nr;hoc when rooning, and others keap
quite cool. What sre the canse and remedy ? A. It 1s
Lecauso of lmproper deslgn (0 the bollers, or on aceount
of undaly forcing the fires, 2. Is there anything I can
put on ploe plack to make it freproof or incombustibler
A. There areseveral varfeties of palut that are sald to
make wood fireproof.

. B, : 1 have some young ever n
U"L gn“ u}-r some walnot ('nn. t they do not
thrive. Can you tell me the reason 7 A. The reason e
that the walnuts shade the evergreens and deprive thelr
raots of proper nourishment. As anantidote, remove
Lo trees where eaoh may have sbundauce of alr, light,
and rool space.

F. H. H. asks: Why does water form an ex-
caption 10 the law of conlrection by cold? What are
Yhe principles of It expansion when tarniog to lee 7 A.
Cue volume of water sl §1¢ gives 1102 of fco at the
e tempurature, There s then an Increase of one
tenth of the voluwe lu passlug from the liquid to the
solid condition, tbe temperature romalnlng the same,
Bat previoudly fxing thamselves rigidly 1o certaln po-
Miglons ko 0s 10 form erysials of lce, the particles of
water (ake up relative positions wilh regard Lo one ab-

A. T, R, asks: What is the principle on
Which the GIffard injector works? A. The steam Im-
parta saficient veloclity to the water with which It
Comes In contact to overcome the reslstance oftered by
the prosaure within the boller.

Z, 7. ngks: 1. What is the coloring matter
Of the Jeaves of plants? A. The coloring matters of
fowers are referred to three distinet substances by cer-
tnin cheminty, one of which Is a blne or rowe color, while
the other two are yellow. The former 1s produced byn
compound which has been termed cyanin, Cyaninmay
be obtalned from the petals of the violet or of the fris,
To the yellow matter which s fosoluble in water the
namoof xanthine Is glven, and to the yellow matter
which I8 woluble, the name of xantheine, Bee article
" Chromatology," Quarterity Journal qof Sclence, 1873,
2, Aro not the metals of the highest specific Rravity the
sonrcest, and [a not this cansed by thefr sinking neartho
contor of earth when the earth was in {ts molten atate?
A, The rare metals, which are also noble metals, are of
Rroat spoolfic. gravity, and many geologlsts bave sup.
poned that this had a close connection with their slighy
diffasion, Butlt is atheory difficult of satisfactory de-
monatration,

J. C. M. asks: 1. How are the salts of nickel
And ammonia used for plating? A.See pp. 91,199, vol.29
2. How 1s woodstained in fmitation of ebony ? A.Steep
the wood for two or three days In lukewarm water, In
which a little alum has been dissolved: then put s hand-
ful of logwood, cut amall, into a pint of water, and
boll It down to less than half & pint, If s little indigo
s added, the color will be more beautifal. Spread a
Iayer of this liquor quite hot on the wood with a pen-
cll, which will give it a violet color. When ftis dry,
spread on another layer, dryitagain, and glveita third;
then boll verdigris at discretion in {ts own vinegar, and
sproad a layer of it on the wood; when It s dry, rub it
with a brush, snd then with olled chamofs skin. 3.
What (s your price for binding two volumes (In one
book) of the SBCIENTIFIO AMERIOAN? A. Two dollars

.

W. T. says (in reply to J. H. P, who says:
Astronomers tell us that the ecarth for ages past has
been gradually cooling, but the glacial theory necesst
tates the bellef that the earth was once much colder
than It fsat present. Has any attempt been made to
reconctle the two theorfes?): Allow me to answer this
question, Sucb an attempt has been made, and,{t seems,
very successfully, by the celebrated geologist Oscar Von
Heer. Astronomers tell us that the sun, with the earth
and the other planets, Is steadlly progressing in space,
moving i a vory long perfod around Its central body,
very probably the star Alpha Centauri. It is almost
certain that matteris not equally distributed in space,
and that there are reglons of the heavens where there
are more celestial bodles in one glven space than an-
other, and consequently these regions are warmer
from the heat coming forth from the stars, which sll are
surrounded by glowing gases, as the spectroscope
proves. Butintheregions in which they are less abun-
dant, the temporature s colder. O. Von Heer now sug-
gests that formerly,especially during the eocene perfod,
the sun (with the earth) was In a region thronged with
stars, and therefore the elimate on earth was warmer
thanit s now; and by gradually progressing to other re-
glona, the climate became colder and colder, until the
lowest temperature was reached in the glacial perlod,
and that it moves now to regions thatare warmeragain,
It s my opinion that the earth’s heat has not affected is
climate since the end of the jurassic perfodat least,and
perhaps very much earlier.”

J. L. R. says, in answer to F. 0. C. H,, who
asked how to put a patess on & boller with bolts 50 as
nottoleak: “I put one on a boller about two months
ago, and it doesnot leak and aever will. The patch was
24 bolts long and 4 wide, over where the sheets were riv-
eted. The inside sheet was cracked from one hole to
the other for that length. Proceed as follows: Punch
or drill yourholes and it the pateh to the boller ; make
the holes tofit well for % bolts 1) loches long, with
heads of 1inch, made solld, and good threads, FPut 4
rounds of candle wick with stifi white lead round each
boltand draw it tight. In putting the bolts In, have the
heads square with the boller, and hold them s0; be sure
not to let them turn. After screwing on the nats, ham-
mer the heads down hard and screw agaln, also hammer
the pstch after {tis screwed tight, Caulk the same as a
new bofler. It may leak & little before you get up steam;
but when you get 301bs., and your engine started, 1t will
be tightsnd will stsy so."

M.Y.R.says that P.and G.G.can makea
favistble ink, that will appear upon the spplication of
waler, by dissolving powdered alum in the juloe of &
lemon; the density of the luk Is procured by the amount
of alum used, but half & teaspoonful to the julce of
onelemon i enough.

C.D. 8. saystoJ. H, P,, who asks if any
attempt has been made to reconcile the glacial theory
with the theory that the earth was once In & molten
state : The reason assigned by Denton for the change of
climate which caused the glacial epoch [Is that the axis
of the earth may not have had the same lnclination to
the plane of 1ts orbit durlng the glacial epoch as at
present ; at the early stage of the earth's existence, vol-
eanie action must have been much more frequont and
powerful than st present, and this voleaulo sotion may
have cansed an upheaval at some polat of the surface,
sccompanied by s correspouding depresalon at an oppo-
#ite polnt, which would be suffielont to alter the ]

F, A. R, says, in reply to P.s query as to
bydrogen : Probably your zine Is too pure; sometimes
wo are compelled to use yery pure zine and sulphurie
acld, and then the hydrogen will come o1t veryslowly,
the pure zine reslsting the action of the sulphuric acid,
By adding a few drops of chloride of platinum, how
ever,the hydrogen will be produced very quickly, and
probably sulphate of copper would be just as well for
your purposss as ahloride of platinum.

W. 8. X. says, in anawer to J. H, D., who
aski how 1o roverse an englne: First make amarkon
tho stde of tho eccontrlo, noar tho shaft, with a seribe
or small chigel; mako a corresponding mark on the
shaft at the same point,then place one point of a palr of
calipors on the mark on the shaft, and with the other
point find the centorof the shaft on the oppouite side,
Then, with a soribe, mark this pofut also, Now nnserow
the ecoontrio and move It around fn the direction In
which the engloe (s Intended to run, until the mark on
the eccentric comen Into line with the second mark on
tho shaft;then make the eccontric fast, and the engine
will run In the opposite direction. It does not make
any difterence In what direction the crank In when the
cccentrie v moved.

MINERALS, ETC,—Specimens have been re-
ceived from the following correspondents, and
examined with the results stated :

A.M. G.—No. 1 1s oxide of fron: No. 2, quartzose
rock.

W.N.L~These two specimens are fron pyrites.

J. W. Z,—No. 1 1s clay lronstone; No.?2, sndstone
Impregnated with oxide of iron ; No. 3, the same as No,
2; No.4,brown ocher, s clay colored with oxide of iron,
This might be of service as a pigment.

M. D. W.—This material s shale.

J.P.M.—Thisls an Jmpure elay.

C.J. H—The specimen sent Is limestone. Inanswer
to your other question: We know of no such process,
but you can experiment.

G.W.S8.—The sample Is an impure sllicato of alumina,

G. & W.—One of theso specimens s a fosall bone,and
the other argentiferous galena, Thesubscription price
of this journal {s $3 per annum, o all parts of the Unl-
ted States.

W.R. Jr.—Your specimen {s an alloy consisting of
copper and zine, In other words, brass. It Is possible
that o plece of brassmay have accldentally fallen Into
the stamp copper. Native brass hos not as yet been
found.

M. R. asks: 1. How are sewing machines
Japanned, what ingredientsare ased, and how are thoy
applied ?—0. 8. asks : If 2,000 foct of § Inch lron pipe 1s
supplied by a pump driven by 24 horse power, will it be
anyadvantage to attach a similar pump, driven by 18
horse power,at the other extromity of the maln plpe,
{n throwing water from a hydrant placedin the center?
If so, what?—J, C. C. asks: After belng drowned, how
long will a person lie nnder water before ho will rise ?
Is there any difference fo the time between fresh and
salt water? What is the causo of the rising? If It be
gas, what produces {t? What s the theory of firlng
cannons over the water where(t {8 supposed that a per-
son has been drowned?—E. H, K, asks: In the drive
wheel of the locomotive engine, where does natural
philosophy place the fulcrum, the power and the welght
respectively ?—E. C. B, asks: What dojewell2rs use for
cleaning dlamonds? Isits solution of arsesic or pot-
sah?—J. A. McC. Jr.says: Take a tube,3-16inchin di-
ameter, of any length, andcat & roond plece of paste-
board 2 Incher In diameter. Make a hole In the center
of the board, and lasert one end of the tobde in the hole:

then cutaround plece of paper of the same size as the
pastedboard ; place It on the pastebosrd, and the other
ond of the tube In the mouth, and the strongest lnngs
cannot blow the paper off. Wil you give me the phil-
osophy of (LD, says: | see I the Sciexrtirio ANzn-
ICAN thal Dr, Brown Séquard advises people to cultl.
vate the use of the left hand and left side of the body,
thus exerciniog theleft lobe of the brain, tescking It to
think, He recommonds learning 1o write with the left
hand, Can any of the resders of the SOIENTIFIO ANER-
10AX give directions for the proper holding of the pen
sud the proper slope of the writing In left-handed pen-
manship ?

Of gravity tosuch an exteat as 1o change the Inolins.
tlon of the earth’s axis to the plane of (s orbit, As
there 1s no traco of glaclal asction within the troples,
some geologists contend that the part of thenorthern
Bemisphere on which traces of glacial sotion are found
may have oocupled a posiiion woalogous Lo the poles of
tho earth at present. Fors fulland satiafactory expla
mallon of this snd many olher polots, read Benton's
" Lactures on Geology lu Amoriea,”

B, T.says, inreply to H. C, R, who anks
for x plan for an apron for & double ended forry boat :
"1 he Arst engloe L ever handled was on suoh & boat on
the Oblo river, and the tWo sprons were hung 10 the
bow and stern decks,moch as a barn door 1s hang, with
the diffaronce that the battens were of Sxd timber nod
M et long. The apron was 10 feet long. The spron
bosrds were bolted to under side of tUmbers, and loog
fron hinges were bolted 1o apron and deck, This method
throws the timbers near each side of the boat, out of
the way of teams ; and & large clevis on deek, looplng
over end of timbers, secured the apron up when eross-
ing. Onnearingabore, the clevis was dropped off, Jet-
tog the apron fall onshore. The steoring oar had a pin
fast In (ts balance center, and & hole in the outboard of
either apron Lo rocelve it, 50 that Doth ends of the boat
could go ahesd.”

O, 8. says that J. H. P. ean cure the gapes
10 Wis chickens by taking & sUR horsebalr, some elght
luches long, making s loop of It, putting It down the
ohleken's throat, and withdrawing It quickly, two or

othar, ln which they oocupy & larger volume.

three times, for as many days, This Is & sure cbre.

COMMUNICATIONS RECEIVED,

The Editor of the BOIENTIFIO AMERICAN
acknowledges, with much pleasure, the re-
colpt of origioal papers and contributions
upon the following wubjeets:

On Steam Boller Explosions, By \W. M. D,

On the Attraction of the Sun and the Earth,
By A. D, and by A .

On a Problem, ote. By G, W, B,

On an Aurora visible in Michigan, By
B. 1§,

On Proventing Sealo in Bollers,

Onthe Beech Blight, By D, B R.

On the Chameleon, By H. A, H. G,

On the Philosopher’s Hunt, By T. H. C.

On & Double Lamb, By J, . P,

On some Useful Reclpes. By C. B, L.

Also enquiries and snswers from the follow-
Ing:
T.OD—E P Jdod. DS G, N.-D. V.
Correspondenta tu different parts of the country aak !
Who makes back rests for holding lumber In & lathe ?
Who sells small brick-making machines? Who sells

By C.LE.

Inth-splitting machined 7 Who mekes artostan well bor

tng wachinery ? Makers of the above articler will prob-
ably nromote thelr Interests by advertfsing, in reply,in
the SOIRNTIFIO AMERIOAN.

Several correspondents request us to publish replies
to thotr enquiries about the patentabllity of thelr fa-
ventfons, ete, Such enquiries will only be answered by
letter, and the parties shonld give thelr addresses.

Correspondonta who write to ask the addreas of certatn
manufacturers, or where speotfied articlos are to be had,
#l80 those having goodd for sale, or who want to find
partners, should sond with thelr communioations an
amount sufliclont to cover the cost of publication under
tho head of ** Businoss and Porsonal,” which Ia specially
devoted Lo such enquiries,

[OFFICIAL,]
Index of Inventions

FOR WHICH

Letters Patent of the United States

WERE GRANTED IN THE WEEK ENDING
April 7, 1874,

AXD EACH BEARING THAT DATE.
(Those marked (r) are refssusd patents.)

Adverthring frame, E. A. G. Roulstone, . 109300
Alarm, burglar, H, X, Wright.......... «ee 149,265
Bale tie, cotton,J. G. Aongell... . 192U
Bale tie, cotton, A. A. Goldsmith, 149,468

Bale tle,cotton, T. F.Sherrll] .. vvverrrversnncnnns 149,551
Baskoet splints, cutting, S. I. Russell . JO4S
Battery,galvanic, B. M. Lockwood.. . 14939
Bed attachment, spring, J. B, Balley.. 14939

Bed bottom, A. AQAINS......cvceuvrrccnnenscsanssnes 149,251
Bed bottom, spring, W. M. Trobaugh . 1485
Bell, call, H. A, Dierkes (r)........ . .e 5
Bell, door,J. P.Connell ..., e MO
Bellows safety valve, C. W, Dunn... . 13452
Belt tightener, C. L. Work............ eenes HOATY
Biliard table leveler, L. A. Hunt. . 149,401
Bitstock, H, C. Hart....... » 149,506
Blacking case, E. Sehenck,.. - 19045
Blower, rotary, L. Andrews, 2d. . 149,568
Boat, 1fo, M. Cuson...ocvvivives ve . 149377
Boller, agricultural, W. Cade............ . 149437
Bofler and water heater, 8.8, C. Hamlin. . 149504
Boller, steam, N, D, Harvey, . 19265
Boot heel guge, A, Orebavgh... .. 149512
Boot soles, channeling, V. K. Spear wee 149,588
Boot Jack, G, Geer,..... G e aanod ooe 140,465
Boot stroteher, Compton & Hartz., . 149,446
Boot streteber, O. F. Garvev.... ceanaesss 149,463
Bottle stopper, C, W. Osgood............ .- 149331
Bottles, eto., cleaning, J. C. G. Hiipfel ... 149,402
Box, lunch, G. Booth,...cccuiiinnnnan svaassemassan . 199429
Brick machine, J. 8, Derby. avews 149330
BridlarDIb . We N MRt sy e vdse susnvsannavin pERL
Brollers, D, E. Roo (r)...... o . 5,830, 5581
Button hole eutter, D. Lumbert.. veees 149409
Button hole cutter, B, Wolff...... 10,558
Can for oll, ote., A. C. Stoessiger, . 149,470
Can opener, G, C. Spangler......... ... 49557
Car axle, W. F. Drooks. e 19482

Car axle Journal bearing,
Car brake, W. C.

Carcoupling, J. F. Burner. ... ..o.oooiaiannen <evidn
Car coupling, W. A. Cummings........ PR [ 5 ]
Car coupling. J. D. Gardaer...,. «es HOAG2

Car frame, rallway, E. S. Stiles
Car mover, C. J. Shirreff .....
Car seat, J. Hartmang, Jr ...
Car, sleeping, R. P, Leary.
Car spring, P. G. Gardoer,
Car starter, W. T. Beekmaa., ...
Car starter, W. Gullfoyle...
Car starter, C. Melners...........
Car wheals, ete., W, 8, G. Baker,
Carpet beater,C. Falls......coouuse
Carrlage clip die. F. B, Morss (r)..
Carriage, Ice, C. Hammelman .....
Cart brake and rest, W. C. Jardine.
Cartridge capplog lmplement, J. L. Raub....... 140508
Casting moldboards, chlll for, J. Ollver (£)...... 5539
Cattle trongh, rotating, D, Slaughter. .
Centrifugal machine, D. M. Weston
Chalr, reclining, J. Wayland........
Chalr, tliting, J.J. Voilmath,.
Churn, C, H. Clark . c.ovvniuees
Clocks, lghting attachment for, 1. X. Wright.. 149,506
Clothes dryer, centrifugal, R, Filkington........ 19519
Clothes frame, towel rack, vte., Porter et al,
Cordage sltcking machlve, ¥, Vonderhelde, .
Corn, ste,, peererving, Meorrtll of ai..........
Corner strip, G. H. Pagels, .. ....
Cotton chopper, T. E. Marsble....
Caltivator, D, S. Stafford, (r)....
Cultivator, cotton, E. |, Sutton.
Cartatn Axture, J. B Fleb .oovcenivnnanns
Dental burring engine. D, W. Clancey..
Dental rotary tool, ¥, Hlekman ... .......
Distilliog, preparing mash for, A, Woolner.
Ditching, ete., machine, I, G. Richards.....
Drawers, moen's, J. J, Fitz Patelek. .......
Drill and fertiliaer, seed, J. F. a0d §. C, Thomas 148563
Egg carrter, F. M, HUnb . oviivinniivanacisaansss HEIS
Elllpsograph, Ho A, Hazen...oovvereeenrens
Englae, ete,, rotary, W, A, Graham ... ...
Eograving plates, oroameoental, J, Gillham,
Envelope, Kelly & Cobb .......

. HOSN

Firearm, breech-loading, G. W, Ferriss.......
Fire arm, breceb-loading, C. K, Saclder. .
Fire arm rebounding loek, U, K. Snelder, ..

Fire escape, I 1L Mulford. ., ...,
Fire klndler, J, W, Rynon
Fire Kindler,J. Nowman, ...
Flre Mudlor, Wiehle € @ oo o iiiiiaionniines
Fire wood carrier, Drlsack ¢f a
Flooking wachinv, K, . Goald,
Fiour bolt, J. K. Qust, ..........
Fluting roller, T. Bobjohn,,
Fiy frame, M, Fredean ..
Fuel, ote,, artifelal, J, R, Hayes

Furnace grate, G, B, Moors, ...
Fuarnace, hot alr, G, W, Walkoer.,......
Furnace, tyre-heatlng, L, 8. Rowell,.
Galter, button, I*. MeNulty, ... ...
Gama board, T, A, Sehwennesen,
Gas apparatus, domestie, i1, Skolaes,
Gunerstor, sectionsl steam, J, A, Miller.
Glase mold, C. D, FOX,..uvvenssrennnssis
Glasa, ote., polishing, J. Melsse.
Graln buaket, 1. 5, Dartlett. ..., .
Grain cleantog machine, §. BUrgee . .ooveroences WA

Guano bage, ote,, waterprooting, J. 1. Greea... 18040
Aarvess pad, J, Haber, ..., NP RNy 11




.ﬂ'llnhlm.n. ", Dcnu 109
Rarncss, saap hook for, J. G. Corbett. T
Harrow, rotary, D. L. Besson....... T
Harvester, W. F. Cochirave.... 140

rake, W. ¥, Cochrane ot
AN

Mm.m..w : - 103

z m:;:‘.?'lrw...... v ALY
Ind1a rubber, etc., catting, C. 8, Stearns :::.::
m:nll
Kaolfe scourer, W. R. fianks... e WORG
Kuob, alloy door, W. Iom‘.......... v 195N
Knobs, manufacture of door, L Smith., b ::.::
: o L 140,58
Mm mm.c 8. n«ru ,::uu
ave ¥
e 1D
Lime kiln, W, S. Sampeon i
pom. 3. D.Cottrell .. .iviiiraen e MO
Loom for fabrics, E. K. Davis ... oo OO0
u.m’:pmms. D, Cottrell....... 180485

Lumber carrier, E. TArmat, ...oovnevens o
Matches, manufactare of safety, L. O, I, llcyu.. LR 1]
Mattress, H. E. SHIB. covviiiemnssasssrensnassaanees MOS0
Measure, board, E. T. Lufkia,....... oo Je9S
Measure, extension, J. T. Sherwin,.
Medical compound, B, W. Epperly..
Miil, pug. G. E. Noyes (Poovucianie
Mill spindle, J. J. Hemiy..
Millstone dress, K, Schwab.......o
Molding macaine, W. C. Margedant,
Mortising wachine, D. L. GIbbS,.....e
Mortising mactines, table for, C. Bryant
Motton, converting, F. H. Richards,....
Motor, hydraulic, MODSON. couviiariarrnennes
Nose Jewel and animal marker, M. Kingman
Nut Jock, Conner & Fullel..ocovviveseirssnnsns
Nut lock, C. R. Watrous, ..

Organ attachiment, parior, H. Q. Staples.
Organ tremolo motor, A. Bitoheoek ...oovins
Overshoes, sirap fastener for, W, C. Downs,
Padlock, combination, W. F, Ratter.........
Pall, ik, . Pok. .o.ooicaneerennasens
Palater’s patl, Landorn, Smith & Flood
Paper, etc , hard sizing, X. Karcheski. .
Paper box, G. H. Vickery...ccceeineen
Paper box machlne, W. Gates...
Paper, bhard sizing, H. Karcneskl .........
Paper in the webd, coloring, X. Karchiesk! o 149,315
Paper machine felt cleaner, Dunn et al.. . 19,584
Paper water-repellent, rendering, X, Karcheski., 1405,

Parasol handle, A. LYOD....ccvveerrensnrsarseness. 140,222
Paite, waterproof, W. Carpenter.. ssassasse 1691440

Photograph hine, A. 8. Johnson., 149,405
Photographic varnish, P, H, Docn . wenes 10400
Planoforie, upright, A, Hartensteln, 140,807
Pletore frame clamp, Bapks et al ..... wes 140,425
Pluy, making wooden, Morgan et al.. wen 1HO0
Pipe.dratn, 8. J. Yandt.......... . 087
Planiong machine, W. C. Margedant. . < 140,408
Planiog machine, W, C. Margedant. .., HOAN
Planing machine, McBetn & Mmcdnl. . W
Plow, H. Jones.. o 805
Plow,J. M. Payue... . R L2
AW, T J - PORALIRUR ..o oy sacccaanvoass inoesnn ceees 145218
Plow mold boards, trer lnc chllled, J. Oliver (r). 550
Pot, coffee, D. C. Brown......cccuuue eee 149,288
Fower, haod and foot, J. J. Kimba wee 1D 408
Press, A. Sbedloek ......... o 3N
Press, cotton, W, Refin......, e pous do v eee MOS8
Press, hay and cotton, T, H. Beveridge.. veres 149438
Press, bay and cotton, G. Mosteller,..... oo MO8
Paddier, mechanical, C. Pernot ... ........ s MOS1T
Palleys, banging loose, Lambert & Hawk., 1o 458
Panfier, middiings, Burdick & Fuller,.,. 149,434
Parifier, miadiings, W, Danlels...... . WO
Purifier, middliogs, O, M. Morse,, ALUR
Baliroad frog, D. C. Plerce...... veenes 14038
Rake, horse hay, C. Edgar Py O 149,500
Refloctor, A, WHHeMD. .ovivvvrerrrraes « 14950
Heflector, ventilatiog, 8. Gardiner, Jr. 1498
Refrigerator, M. H. Hall . oovvininnss oo DN

Reln bolder, B, P. Minshall,,
Boof, freproof Msrsard, M, H, P
Roofing Ule, J. F. Graesslo
Rubber, ete,, mold, W, D, Greanelle,,
Bawiog machine, W, Heayrman ...
Scoop and «ifter, four, F. M, Poulsos
Seeding machine, J, Gallowsy............
Bawer inlets, grating for, H. W. Clapyp....
Bewing machine fan, G, A. & O, Eekert. ..., 19,00
Sewing macaloe, table, and cadbinet, i, B, Tracy. 100,566

Sheet metal seamiog machive, G. H. Perkios, ... 109516
DRNDIARET, 8. SOBBE .« oois s siassessnssidissvosnaiss s
Bhoem iker's burnishing tool, E. T. Ducharme... 11920
Bhoe pall extrsctor, G. W, Hutehlos.............. LT
Soe press bed, Winslow & Begeis.... . 1.8
88ovel fire,J. B. Pirth, ............ 149 254
Sinks, ete., ontiet for, J. Lewts .. . e
Baow plow, J. M. Smith..........0.e0ss . 5.

Sounding bosrds, treating, J. H. Bauer......
Spreder tor drawiog roviog, ete., T Mayor, ‘
Splke machine, N, W Sceossbaadsaraintsesssss . 5
Spring, door, T.C, Houle 19,07
Bleamer tor potatoes ste, portable McDonald ef al 9,40
Stereopticon tor diesoiving Yiews, N. Belcher, .,

o WM
. 9 s

. 100N

Stocking supports, clasp for, B, Halsey,..... weese MR
Btone, marbling, K. P, Sause............ . A
Stopper or bung, C. Coblentx . 1AL
Stove, T. Murphy....... ¢ '.l'"“i
Stove, base burclog, J. Q. . - 5’:."-
Stove, conl 8. 01, La Bae, T
Bove, grate, T, Searl | : 169 570
Stove, magsrioe, fOONIl MoT. Plen,, { 19 A4
Stove pipe shelf, H. W, Campbeyy, ., 169,43
ficove platform, H. L. Palmer,, wsseess |ﬂ:3ld
Btove polisn, W. T. Gray.. Ry s am
Bagar, ete.. -vmtu!ordmnpc " lhruy‘_:i 10,197
P m, J. Dussloy, ............. CETTTP. Y )
Table, frontag, W. H. i’"" . 10 &

Table, trontag, P, O Thayne m. .

- SIR4
Telegraph sounder, Il. C. Royer. ..., o W
Telegraph sonncer, H. Spittdort. ... . e
Toill coupling, W. W, Andenson...... . o
Thill coupling, G. F. Bwith, ... ..oouuvrss vreeensaees MOS0

Srientific

Tieket box, condnctot's, Pritchard & Avatin,.... 140528
Time recorder, watchman's, F. H, Plagot.... 1o An
TOP, J. Speneor. ccovaresvaren & 19 851
Toy, sutomatic, E. R. Ives.... ves HEDANL
Toy wind musies? lnstrument, P.H, Sporrer...... 14950
Trap, plgeon, T. H.Marsh . oooviininnns ves 140,096
Treadle for macuinery, F. Treat, 149 300
Tree protector, D, HItEheock. .....viviivinirrares MO0
Tublng, machine for relting, H. W, Hayden, 146,59
Tubing, mecslne for rolltag, H. W. Hayden 10310
Umbyells caves, Sx1og rings to, J. C. Hurcombe., 149450
Valve, balanced siide, J. A. Touhlll.... w, »
Valre, stop, C. F. Murdoek.. 10,00
Vat, cheese, W, H. Obltts .., « Mo
Vat, fermenting, A. Laogellier. 149,408
Vehlcle hub, J. E. Harrington.. e
Vehlcls apring, O.Jenness. . 140,458
Veloclpede, F. C. Scharfl., o6
Wagon brake, W. H. Giwits,..... 1o 0
Wagon eud gate fastening, D, B, Dorsey. « 140,004
Wall pocket and calendar, C. W. Bryan, 149,250
Wall pockot and calendar, J. F. Tapley.. 140,058
Washing machine, H. Doolittle. ..... 149200
Washstand, portable, M. F. Potter, 1He5
Water closet, P. A. Riley...... 149,599
Wedges, making, Morgan & I-'oncr . e s
Wheels, mold for casting,J. Btcrhﬂum. 149,553
Windmill, F. M. GOodhue...ccvvvvirrsasians 145,301
Windmii),T.C, McChesney.... Ha
Windmill, C. Stewnrt. ............ LRI
Wire polishing machine, C. Smith 149581
Yoke, neck, F. J. Delsz....... Sevniasdesnavnonssave: JIIND

APPLICATIONS FOR EXTENSION,
Appiications have been duly filed and are now pendiag
for the extension of the following Letters Patent, Hear-
Ings upon the respective applications sre appolnted for
the daye herelpafter mentioned:

20085 —CxxrEr Boaxp VEssxil.- C. E. Ketchum of al.
June .

2,19, —Revorvise FIee Anw.—A.J. Gibson. June 24,
20,20, —SreeRiNG VEsszts—F. E, Slckels, July 1.
20238 —Guininox.—J. S, Brooks. July 8.

23,408, ~BAILEOAD CATTLE CAR~J. B, Shafer. July 15,

EXTENSIONS GRANTED.
21981 —~Crotues WINGER.—E. Dickerman.
21808, —Wasnixe Macmxe.~-J, Johuson.
21801 . —ExTExsiox Lappee.—G. B, Mickel et al.
27852, —HARVESTER. —L. C. Reese.

71580 —STREEr SwEEPING Macniye.—R. A, Smith,
27816, —BerriNG.—H. Underwood.

21,552 —HaARVESTIN Macurse.—B, F. Witt.
2:.555, —N10ET LIGAT PROoTROTOR.—J. Wyberd.
27,560.—~Loox —J. C. Cooke.

27866, —Corrox BaLE Tie. -J. McMartry.

DISCLAIMERS.

27,981, —Crornes WraixcEe.—E. Dickerman.

2N 8% —~HanvesTer.—L. C. Heese,

27599, —STREET CLEANING Macmye —E, A, Smith.

TRADE MARKS REGISTERED.

1.508. ~BonsiNs.—J. H, Bullard, Chicopee Falls, Mass.
1,700, —Waisky.—Harthill & Co., Loulsville, Ky,

1,710 & 1,711, —Waiskres,—G, W. Kidd & Co., N. Y, clty.
1,712.—~CaxxEDp OysTERS.—H. M. Rowe & Co,, Balt,, Md,
1518, —~PerrFUNMERY, ET0,—HB. F. Ulmer, Savannush, Ga,
14 ~FrRTILIZERS —Walton & Co,, Wilmington, Del,
1718, ~Sroves.~Western Stove M'(’g Co,, 8t, Louls, Mo,

DESIGNS PATENTED,

T4 to 7854, ~COrxrTer Pieoes,.—H, Berger, N, Y, elty.

15, ~Louxax Backs.~H, 8, Carter, Chloago, L1,

759, ~Bimo Caox.—G. R. Orborn ¢f al,, New York city.

7057 & 7,958 —Correy PLates,—W. M, Smith, West Mer-
Jden, Conn,

T8 ~CrxTan Pixon.—H, Berger, New York city.

1A%, ~Anx Horoen —8. H, Cate, Watertown, Mass,

191, —8roox HaxoLES, XT0.~J. J1, Galaway, N, Y. city.

T ~MAIL Box FroNT.~W.Gorman,New Britain,Conn*

158, ~Cexvax Pieox.—S. Kellett, San Francisco, Cal,

1AM ~Disues. M. Sweeny, Wheeling, W. Va.

SCHEDULE OF PATENT FEES,

On each CAYEAL....cousneernsrssnsssssnnnsnnassassanss. 810
On each Trade MArk...oooveiverseansesinnsesscnnsaas. .82
On fling each application for & Patent (17 years). $135
On tesulng each orfginal Patent.........ccvveeennes. . 8220
On appeal to Examiners-in-Chlef. ...
On appeal to Commissioner of Patents.
On application for Relssg. .ooverreneennse
On applieation for Extension of Patent.
Ongranting the Exteusion,
On filogn DIiscInfmer.....ooovviveennns
On an application for Design (83X years).,...
Onapplieation for Design (7 years)..
On application for Destgn (14 years).......

CANADIAN PATENTS.

Lisr Or PATENTS GRANTED 1IN CANADA.
ArniL 8 to Avrin 10, 1874

530, —B, G, Martin, New York city, U. S. lmprove-
ments oa presses, called * The Martin Prems.” Aprly
LR LN

131 . Cobley, Toronto, Oat. Improvements on boots
and shoes, called * Cobley’s Antihydric Boots and
Shoes.™ Aprll 8 157,

3253, —~Edward Beanes, Torosto, Ont. Extension of
patent No. 5il. A process for improvements In brew,
ing, ealled“Improvements in Brewlog.” April 10, 1554

5L31.—-D. N. B, Coftin, the Younger, T, H. Juhmmn'.
and B, Woodward, Boston, Middiesex county, Mam,,
U Exteusion of a provincial patent for improve-
wents In capatans and windiasses, April 5, 1554,

3088 —A. Pritz, Dayton, Montgomery county, O, U, 8
lmprovements on car couplings, called *“The Pritz
Automatic Usr Coupling.”™ Aprtl 10, 1574,

3,05 ~James Inglis, Montreal, P. Q. An article to be
used 1o the process of sensitizing glas or other plates
1or photugraphic purposes, calied * luglis' Bennitizing
Fracae.™ Apri] 10, 1875,

L. A, Tripper sand A, R. Glles, Ottawa, Ont, Im
provements on & machine for washing clothes, calied
“The Cansdian Waaher,™ April 10, 189,

L¥~0. B. Waggener and 1. H, Breed, 'hladelphis,
Phtladelphis county, Pa., U, 5. Improvement on fire
extinguisher ralled* Tne Triamph Fire Extingalsher,™
April 10, 1801

1.3, ~W.P. Hale, Brockport, Munroe county, ¥, Y., US,
Improvementison circalar saws called “1lale’s Clrenlar
Saw. "™ April 10, 183,

109 W, . Hale, Brockport, Munroecounty N. Y. U8
lmprovements on circular gang sawing machives,

S.

called “ Hale's Circalnr Gang Sawing Machine,” April
10, 1874,
3.29%0.--1. Newton, Cleveland, Cuyahoga county, O, lm.

provements on carrlage bLolts, called * Newton's L.

2American,

5,991, <0, H. Thurston, Marlborough, N. fl. Useful in«
vention having reference 1o wooden knobs, closet
pins, or haudies, calied * The Thurston Knob." Aprfl
10, 1854,

8.2 —R. Smallwood, Charlottetown, Queen's county,
P.E. Island. Improvements on shiogle sawing ma-
chines, called “ Bmallwood's Lever Feed for Shingle
Sawiog Machines.” April 10, 180,

5290 —T. H. Marsh, Toronto, York county, Ont, Useful
agitator to be nsed o pigeon and bird shooting from
the trap, ealled “Marsh’s Agitator.” April 10, 1854,

Adverfisements,

Buck Page = = = « =« « =« 81,00 a line.
loside Page= = « = « « « 75 contan line.
Angravings may Aead advertisements at tAe same rale per
line, by measurement, axthe lester press. Advertisements
muat be recelved at publication ofice as sarly as Friday
morning to appear (n next lssue
NEW PUBLICATION,

Only a Penny a Picture,

AND ALL THE VALUABLE READING MATTER
THROWN IN.

8urh 1s the fact In regard to the Mlustrated Annusl of
w Yeork ano Breokiyn Churches, now selllog so rap-
ld)r. It conulm ldx ,and has & beautitul and at-
tractive mak e-up.su nm atthe extremely ‘ow pn«- ol
FIFTY CENIS A C Agents are making m
sclling it, Orders ue com'ng 1o from all n.-cuou ol uu
country for it. Sampie copy, with all the necessary In-
structions and outiit for agents, sent on recelpt of price,
Big Inducements to good workers, Address

NELSON & PHILLIPS,

S05 Broadway, Noew York.

OORE’S REVOLVING BLADE SCROLL
Sawiog Mactine—~The best in the world, Send for
CHAS, D. MOORE, Agent, Lawrence, Mass,

Will buy 2 good Cylinder Boilers
24 {n.x80 tt., « {ih Connections and Safet
V‘lve. Sold lor want ol use. GEO. E, STAUFFER
CO., East Stroudsburg, Ps

)

cireular.

HINE,
The Nelll patent on Hemp Macoine 's offered for
on very reasonable terms. It 18 s valaable Invenuon 3
but the patentee 1s dead. ana his family ure aulom tw
realize. Address. for telm and other partl
CAPI. J. F. GEIGER. Key Wul.. Fla.

REAL GENTLEMAN mlgom himself
in the May Number PHRENO! ICAL JOUR-
Now - Charies Sumner. Sir
Frere, wita ts: Latin sud Teutonic Racts; Deep
'%- Life : How to Govern and Trala s Cbild: A Slld o!

Faces ; Horse Physloguomy, efc. Ool, 30 cents
Jear. ewsmen have it Address 5. B. WELLS,
dway, New York.

UT AT LAST—Heist’s Extension Plat-
form Express or Fre Wagon, with or without
Sprin ™ extends rronl 19 lo’t‘)'u Forinformarion, testl-
mo i reculars, &c.. 2pply to A. G, HEIST, Puehlee.
or .nu)a SNYDER. Confidential Clerk, Allentowr, Pa

MONSOR'S PATENT BIT.

ﬁw—'

Since this Gimlet Screw Bit wasillustrated 1o this pa
er. Feb, 19, [ have haa an enormons number of lerfers
nquiriog where they may be obtained. &c. In avswer,
would say I have a few as samples, aud as soon ae they
ure more extensively manufactured my correspondents
will hesr from me. [ wish to dispose of half or vlu-le
Royaslty pre md Communicstions from Bit
W 9.
en solicited from any ¢

0’ SON, hlcnm. Moscow, Wik,

e

AGE'S Water Flame Cosl Litno Kiln,with
No 1 8+t White Lime or Cemant
with mlo?'-f&?‘.’c DOPAOL Patentee. Roehes ter,N. ¥

VAL
L. & J. FEUCATWANGER, Chem!sts and Mann-
facturers o( ‘Bihicates, Soluble Glass, etc., have removed
to 180 Fulton St., New York

PATENTS

The publishers of the SCIXNTIFIC AMERIOAN have
acted as solicitors of patents In the United States and
foreign countries for more than one quarters of A cen
sury. More than FIFTY THOUSAND Inventors have
svalled themselves of thelr services, All patents se.
cured through this agency rective a special notice ln the
SCIENTIFIC AMERICAN, which frequantly attracts pur-
chasers for the pateat,

Inventions examined, and sdvice s to patentabllity free

Patents oblained Io the best manner, and with as Hi.
tie delay as possible,

Caveats prepared from either model or drawings, and
filed In the Patent Office at ahort notice,

Special exsminations as to the patentability of lnven.
tions made, at the Patent Ofce, on recelpl of model or
drawing sod description; cost for this search and re
port, 85,

Trade Marks,—The nccessary papers for securing
protection to manufacturcrs and merchants In this
conntry and abroad are prepared st this ofien,

Dosign Patenta, for protecting artisty and deslgners
of any new orpamental work, are quickly and cheaply
obtalned through this office.

Copyrighis obtained,

Foreign Patents are sollgited tn all countries where
patent laws exist, Pamphlets, containing the cost and
foll particolars, matled on spplieation,

Cansds Patents ~Canada s ope of the best countries
or patents, The cost depends upon the length of time
for which & patent §s destred. Full particulars by mal)
on spplication,

We shall be happy to confer with Inventors, examine
thetr models and drawliogs, and sdvise with thom as o
obtalning patents without consaltation fee, For every
kind of Information pertatning 10 patents, st home or
abroad,

Send for pampblet, 110 pages, contalaing laws and full
directions for Oblaining patents. Address

MUNN & CO,,
Pablishers SCIENTIFICO AMERICAN,
37 Park KRow, N, Y,
praxon Orrice—Corner F nnd 7tk Streots,

proved Carriage Bolt."™ Aprf) 10, 1974,

Wastington, D, C,
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THE

Strap File and Binder

ADAPTED FOR THE SCIENTIFIC A'm'
AND OTHER ILLUSTRATED FAPERS.

This File and Binder consists simply of stift covers In
cloth,wifh » flexible back, and broad hieavy Teatber strapy
acroas the back at the top avd bottom of the nalde, be.
tween which are stretched stout cords, for holding six
or twelve months’ pumbers of a weekly perfodical, as
fllustrated by the following cut:

The File Is used by merely opening a paper 10 Its cen
tral fold, and slipping one side under the frst vacaut
cord o1 the right, allowing the cord to rest in the cen-
ter of the fold.

For the convenfence of our subscribers, we have had &
supply of Files constructed as above, holding afty-two
papers, and lettered ** SOIXNTIFIC AXERICAN" 1u gilt on
the side.

Price at this Office..... esrssagesssssBieed
by mall, postage pr 1.%
Address and remit

ntnm&oo

PUBLISEERS SCIENTIFIC AMERICAN
87 Park Row, NEw YORK.

WO00D WORKING MACHINERY.

l'or l'lnnlul Nllln. (.u Shopa, Sash, Blind and Door Ma
d for Lilusiratea Catalogue aud price
Faetory, ll ‘ovm ter. Mass. Salesroom, ot 131

Chaa bers & 108 Resde Sta,, Now York,

E. M, MAYO'S PAT. BOLT CUTTER.

lrn-nn for Ilustrated cuculu. Cloetuosty, Ohlo.

:
2Tyt

Smai Toos of all kinae llno GEAR lllkll.~ y-m

of MUDELS, and materials of all Kinds, Cwstin
small Lathes, Engtnes, Slide Rests, &0, Calalogoes n«.

GOODNOW & WIGHTMAN, 3 Cornblll, Boston, Mass.

NVENTORS, CAPITALISTS, & N F’lls.

will 4o we'l to communicate with us, A well selected
Yariery of patents constantly on hand for negollation,
Cireulars to loventors free. K. K. ROBERLS, 119 Lib-
nl) plvul \u' York.

THIS MACHINE will
mortise two Hitnd stiles at
once for Fixed Slats, in all
Kinds of wood, regardless
of knots; making ¥ por
minute, leaving them clear
of chips, ang will bore for
rolling slats, 1% per minute.
This way u{ automatioall
making mortlies Is cuvere:
by four distinel Patentsan
parties Infringlag any o
them will bo prosccuted to
the extent of the law,
MARTIN BUCK, Asent, Lebanon, N, ll

THE SUN GAS ILLUMINATOR.

SIMPLE, DURABLE, AND CHEAPII
Can be applied 1o any gas burner 1o use, herehy pro-
cuctng mr: third tncrease Lo the Hght by making » more
petiect combastion of the Carbou. AR
every Clty fo ‘he Union samples and Clrew
mall on recelpt of Afty centa, l.l:lnd"- Hﬂ .,
upon ressonsble teris, C. bOLUE
12 Warren Il “ hct York ¢

ERY.

w lﬂu 'l) AN 'l')"l ON “ ""
8 e (rom Be wpieves ]
|'pn'((-:|.x( and u)hu-mnl \I-c‘& L R‘::! Hed, l'cul
Nozz sod Daniels Plarers, Saw Benches, Hand

'uy.

BUSS & DHADLEY, 5 Sudbury S8, Bosu on.
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BAIRD’S

JUULS

FOR PRACTICAL MEN.

————
My new, revised and enlarged Catalogue
CAL AND SCIENTIFIO lhu‘r‘;:s—u p.‘:- ;?ol—"-‘l.llTblﬂ

nnl froe of 1o say oo
> postage, ¥y ooe who will faver me with

§3" The above, of an y of mv lsonk sent 1,
o hff"-f:ﬁ‘.“ the pouliz-llv.‘:rn prices, A b
na en UATALOGUE OF PRACTICAL
AND sux\'ﬂnc BOOK S~ Pages, $vo.—~went, freo of
PORtage, Lo any one Who will furtish his adaress.

HENRY CAREY BAIRD,

INDUSTRIAL PUBLISHE
400 WALNUT STREET, l'hllldelpnlu

Todd & Rafferty Machine Co.

MARUFACTURERS OF
The celeorated Greene Variable Cut-Off Engine: Lows's
Patent Tubular and Flue Bollers ; Plain Slide \'ll\’u Hin.
tlonnry, Holmng. and Portable Kngines, Bollers of al)
inds, Steam l’umpn. A Gearlug, Shafting, &c.; S1K,
ow, Oakum, nﬁ 1ope o, Fiax snd Hemp Machinery!
ot (s for the New Haven Maouthcturing Co.'s Machin.
’l‘onlh éor J%.duon ldu(bv'?‘_rnon“l]u P:l‘l(‘p };:lvau
L erentia gy-Hlooks
AREROO&IS 1 llA(l T, NEW YORK,

aom&s PATERAON. NEW JRRSEY

PROCTOR'S FAREWELL
Lectures on Astronomy

I. Eartit's Past Axp Futums

I, LIz IN OTHER WORLDS.
1L OTHER SUNS THANX UURS,
1V. Tus IXFixicins AROUND Us,

BROWN-SEQUARD'S
Lectures on the Nerves,

I. Tux Neuvous Fonox.
II, NXuvoUs INFLURNOX.
IXI, INDIRR.T Nxuve Fonoe.
Iv. NERVE DERANGEMENT,
V. SEMNRR'S BUPFERINGS
VI, Waar Neuves May Do

Published in full o

THE TRIBUNE EXTRA XO. 15.

Now Reapy.
This Extra also contalns
BAYARD TA\‘LOR'B FAMOUS LETTER

Y SCHLIEMANN DI:ICOVERIES ON THE
SITE OF ANCIENT TROY.”

And n lecture by Prof, C, ¥, Chandler on ' the Germ

of Disease.” Frice (sheet edition) 10 cents per

gﬂ. Pmphlct edition, 20 cents.

tias (abeet form) posipald to any address in (he Uni-

ted States for Oae Dollar, aud circulars giviog full de-

talls of the contents and price of al. Tux TxisuNx EX.

TEAS Irec (o Auy &
e Addr{n Tux TrisUuxe, New York.

Fifteen TRIDUNE

JOHN G. ROLLINS & 00.,
AMERIOAN MERCHANTS, LONDON, ENG,,
Ten yoars established in London, snd extensively

known of leading American Msnufacturers
!&u“ﬂ%ﬁnﬂw-n.ud Tools, with large conueo-
tions st ho u::d abrosd, ofler to consigners and cor-

espondents services of this estsblished London
ouse for 1he «ale of American Mavufactures. Messrs,

Rollins & Co. have a large store on King William street,

near 'Lo.do Bri , for the displsy of all .\hrcblndl

ax well a8 Wholesale Warehouses, and bead old

Swan Whar?, Thames River side, for undu:‘ nnd uoruv

of s, and mlnuunmuedm to accept additienal

ncies for speclat
ec‘:num and travels

n-‘

i

thelr present staffof cxperienc

m!mnnou the British [ales, Continent of Europe,

Eaglish l:;ln. n" vegl?‘ :);.I‘n:: ,;8"“‘ countries,
party w us.

A0y Information desired will be cheerfuily farnished

by Jmo lllu & Co ,0ld Swan Wharf,
u atreet, on. B. C.. or_tneir American

ts (for pearly %) yes. bl! ed for the sale and
export

factore
¥ ‘"&3" G&A! agz‘umm‘l.:

EXT JULY, A WELL ENOWN FIRM

of Eagineers m Machinery ts, with large
Roor w%ﬁc‘" ' "‘-uou frontisk. Queen Vic-
;oma:nnu non Bt mt.Loam.x.C. The 01

"3

|l. em.. ud o i LN
'nole nl Europe. For terms,

mt "W'?- nn York City.

" THE rmn 'I'BXAS STATE FAIR

STATE PAIR anov?;p'f % CITYor HOUSTOY,
scturers 1 d ready sale for all t
m’n.::t'.-uu ."t Back Srderastine 1«-.?1

1 Committen of hanics take charge

of and f:h: 'L lll ul 'n mt -uugmm:y m'.

nd . R .llm; . line trom New York.
o Texas Slate lll,

ouston
s .ll UTCHINS, Pres’t

JAS. F. DUMBLE, Seo'y.
MACHINEI{Y ‘jv.l()STLY NLW

AWs.
New Haven, Coun,

4" Lrons the*
e, the I’olanl

?mn" Ox 8boes. The best
Addnl&)forC&l)t
dnom Mass.

% BSu

By the * Greenfleid* l.
mon
' Mow

rior to any modifi-
eation of the trip ham.
mer, Blmplo. Eficient,
5 and Cheap,

t#" Bend for Ciron-
lurs and price,

Address

W. L. Chase & Co,,

05 & 07 Liberty ¥,
Now York,

Will do all kinds of jointing, Square or Bevel
Stealght, Clrcular, an Dlllu.ln--\l Molding ;
l‘..u lnl (.rmvlm:. Hand -Matehing
Nowing 3 Sawing ; Boring: Ronting, rte., ot¢

Band for Catalogue and Pﬂoo—l.m.

l’\ FllTl‘llL‘\ Brnd Ivlrnl) “five cents o GEO, P+
ROWELL & €O 4' Park Row, New York, tor thelr
lhmpud:u one Aundred pages, containing lists of 3,000
newapapers, and estinates -gnvln; cost of sdvertisiog.

MAGNETS—Permanent Steel Magnets

of IIIY form or slze, made to onder by ¥, C. BEACH
& 28 Brosdway, New York, Makers of the cel
elm\(ud Tom Thumb and Minlature Telegraph lostru
wents,

OLD ROLLED
SHAFTING.

Tuo fact that this shafting has 7 per cont groator
Atrength, s finer Anfuh, and (8 truer Lo gege,Lhnn any omor
in use, ronders it andoubtedly the most economiod),
wro w180 the nole manufacturers of 1he CXLENRATED (,olf
LiNs Par, CourniNg, and furnish Pulleys, Hangers, olo,,
of tho most approved styles, l'rlca liats mlllo-d on appll=
oalion Lo ONES & LAUGHLIN

Try street, 2d and ld un;nu. Pittaburgh,

n-l at, l:'alcuo
% 0f this Suafting In ato d tor sale by
.uuc muuon" Noaton, M

EO. PLACE & CO,, 141 Ciinmbers street, N, X.
-mwuaw LING. M lukoo w

WOODBURY'S PATENT

Plam'mgo and Matching

nnd Muldln( Muchinos, ur-y & Wood‘o Planers, Bou-olunn
Baw 02. lnd u hur wood wovk ng machine

1 Liberty streot,
sond fot CIronlnn. l‘l sudbury stroet, Bouon

LASS OULDQ for Fruit Jars, Lamps

I Bottles, lnk Stands,ate,, made b[ H, BROO r
ears Con, WHITE AXD CxNTER STs., For any
lh n ncw in glaws you will require & mould (or die),

FPARTIOULAR ATTENTION pald to nuUl.lm for
ENTORS. Send model or drawing : {onclose stamp,

BLAKE'S PATENT
Stone and Ore Breaker

Crushosall hard and brittle substanoes to
llll.o Alto, nny kKind of
for CoNourTY, &0,

ULAR}. CRUSHER l 0.,

1874. and 1875

Catalogues Free.

Mlchlnllu' Blwkomltm. Model Makers', Pattern Ms.

{u l‘uno M-ken' and Tools and
Oupphu or all ol-ncnt cs. .
A )N & CO., Boaton. Mass
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A dreu

0P
ue ueyy

£

arg
Q
25Y
iEz
nag
F::_
2
g

A

5
=
-
Fa
?»

=

POWER JIG SAW-—good article
ILLS, 51 Courtlandt 8t,, New York,

HUSSEY'S NATIONAL

Cottage Architecture.

New and Original Destgus, Workin
Scete Drawings, snd Detalls for o)
= Btyles of low-priced Houses, with
8 Just Pud

—
E%

pecifications and Cost.
laked, Royal quarto. Post-pald, $6.

1,000 WoRxiNeg DRAwWINOS

WOODWARD'S Plans, Detalls,

NATIONAL Specinc Allonnc Estimates
ARCHITECT | ,Zy=-v= Dousaxs, post
‘HORQ“* ?" lﬁ)ﬂ&mn;su Dollurs, post
U PR LA TR | B v
ORANGE JUDD CO. 243 Broadway, N.Y
iA S:‘alt0 ?‘Ll" Steel Lathe Do S,
lron, m:'-”fs o 2lnch
1 sat ol sceol mumpo

mm"' kc.w LE COUNT, South Norwalk, Coun.
for Gircatar
ICWN MERIAM & CO.

Mapufact: of tha latest Improved Patent Dan

and Wood'oﬂl Planin. Nu'hlnu Matchlng, Sast

and mo , Tenontng, Mo -ln‘. Bo L’”‘S'"" Ver
inr He-sawlin s, Baw

tical,
Arbors, , Seroll Blvl Rall A Lul.oﬂ and Ripsaw Ma

ood Lat d 4
ch uhs‘pon' Wood'o'lln I’m hes, and various

hinery. Catal uoc
snd pnc- lista sent on awllu ton, Manufactory

Mass. Warehousa 107 Libarty st, New York. h

TIS SAFETY HOISTING
0 0. 348 mwﬁ;v'\r B Yo k. !o..
Male or Female, $8)a

WORKING CLAS woek ; employmenta

home, dsy or erulnl. po caplial; lostructions snd yaiv
sble package o Lfoo‘h sent freoby wall, Address,with f¢
Tolurn atamp, Youxe & Co.. )il Groeuwloh st,, N.Y

(OR - SALE, CHEAP— TI'wo Btenm Pips
Btdl-wu snd u lot of mum l'l!m with valyes, for
vatiog purposes. Ao, o 1ot of Gan l?- and, olhor
G;m ) dl erent slzes, shiafting, oto, UL A
1INE CU., 719 Gherry Streot, Now ¥

SALAMANDER WORKS

OF WOODBRIDGE, N, J,
Manpufncturersof nll shapos and Hzes of & 4 7
r Foubdries llolllu.g 'f-'m. Hlust ouml:fﬁ-.“:{-(.v':‘
orks, Lime Kilns, &0, A foll stock of MeKensie st

omnréupolu Alro Hnlln,un Band constantly on
hand, Shipwents made at *he shortest potice, Nend foe

Clroular, ~ Oflice & Depot, Foot Bothune Se,, N, Y

Iaring
Panel I[unu;
*moothiug; Thickpessing ;

HAS NO EQUAL FOR VARIETY, QUALITY, AND ECONOMY OF ITS WORK.

wr Ta .(-r:
Beveling :
Ronndiog :

f Wind, Parallel
tnpg; Cornering;

Vianlog Straleht ar I tul-
bg: Fluting: Chamfer

Galniug : 71

mgs

MORIZONTAL AND I PRIGHT BOMING MACHINENY, SUFERIOR TO ANY INUSE. _
PLANING AND MATCHING MACHINES, and other Wood-working Machinery.
nx:mt.. HABGEDANT & CO., Hamilton, Ohio.

HI\GLE AND BARREL MACHINERY . —
Improved Law's Patest & 1o and Headlng Ma-
ueo, lmplest and best In use. Also, Ehingle Headisg
and Stave Jointers, Biave Equalizers, Heading Flaners,
Tunmn &c. Address TREVOE & Co. Lockport, N. ¥.
per day at home.

b'— e hoo Gxo. Stixsox & Co.
ORTABLE STEAM ENGINES, COMBIN-

1ng the maximum of c!:c‘c:cy darabdllity and econ-
um{ with the mintmum of weight sad price. They sre
widoly and favorably kaown,morethan 1,000 belfng in
use, All warraoted satisfactory or o ul' Descriptive
elrculars sent on lp lcation. Address
THE é‘ HOADLEY GO, u“arn Mae

Terms Free. Address
. Portland, Maloe

RON BRIDGES—CrLArkE, REEVES & CO.,
FHENIXVILLE BRIDGE WORKS. Office, 410 Wal-
nat Btroet, Phllsdelphis, Pa,
H}n claltibs—Acourate Wi orkmnmhlp—[’ho:ulx columna

~Use of double refined fron. No welds. All work
done on the premises, from ors to nnuhcd bridges.
Niustrated Album matled on receipt of 75 centa,

Machinery,

Wood and Iren Wurlln of overy kind. Lesther and

Rubber Belting, KEmory Wheols. Babbitt Metal, &c.
Sturtevant Blowers.
Of avory slso ana description constantiy on asnd.
4
Cold Rolled Shafting
Bast and most parfect Suhafiing ever made, con;uutu
on band in large quantities, furnished In sny lengihs up
10 9 ft. Also, Pat, Coupling snd Self-olllng adjustabl
lhwr- ypullays, ete. GEORGE PLACE & CO.,
Chambers Street, & 103 Reade Street, New York.
Niagara Steam Pwmp.
CHAS. B. HARDICE,
2 Adams at,, nrookln. N. Y.
II ND SAW MILL—SELF-FEEDING,—
1 man do work of 8 men guaranteed. Sit 3.inch
tmber with eano. Nolul for Circolar,
L. B, COXE & CO,, 197 Water 8t., N. ¥
THE JOHN HARDICK
N lagara Steam Pump.
BBARD & ALLER, Brooklyn, N.Y.
OOIP-VgOBlﬂN(?N MACHINERY GEN-
erally. ccialties, Woodworth Pmunwd Rica-
udlon'l Patent fm roved Teson Machln.
Central, corner Unlon st., Worcester, uuu.
WITHERBY RUGG & RICHARDSON.
FOR SALE—Four Engine Lathes, 36 inches
swing, geared {n face plate—one, 17 feet between
crnlcn w!lu cross urd and gesring for serew cutting,
wade by Wood, Light & Co., Worcester, Mass —three, 19
leet Deiween centers, made by Hewes & Phlilips, New-
ark, N. J. Counter shafts sid steady rests complete
with: all the Jatnes. Used adout eight months turnilug
steel tubes of Iilinols and St. Louls Bridge, and In first
class conaltion. Welght about 7,00 1bs. each.
Also, the superior 'l‘eulln: Machine of the [ilinols
and St. Louis Bri 4 Yery accurate snd reliable
mﬁw to lll fonm of tests, and of lmlnn-

mehm:;‘ 1d 1 £ furth

ca - L or want o riher use. A

Ovl!\ . NICHOLS, Keystone Bridge Compcny‘: P{l
For cutting dusiness

burgh, Pl.
1
']‘JL\T(I 4 DIES Steaclisallsizes. Alse
complete OUTFITS Clo! mu
Slenem nd Kcy Cuccki. with which youn
Send for catalogue and
umpl« to ﬂPh:\(,zk.ugnmour Sz_Bouon Masa.

WIHALEN TUBBIN{,
Pampbhlet sent free. Sxro Wu

men are

No risks to purchaser,
ALXN, Ballston Spa, N. Y.

P. BLAIS nm.x.m‘?”oo.

Manufseturers of the Biaisdell Patant Upright Drilla
sud other irst clnl Mu o lu » I:u, .

‘ , BOULT'S PATENT
p - §

Reverse Motlon, Paneling,

Veriety Mouloiog, & Dove-
tslling Machine, cuts Pan
els O sy de
sige of style of
Mouldin the ro
Bd wood, with
peatpess and
d(n}-l'rh

Routes and
grooves for
Windowas—
Bialrs — Cars —

K, Niriéges e &e.
et Mouids foe

" bracket and

—_— 3% general Secroll
‘_ . Work, It s

grat clase Sha
s all kinds of Drawer and

per aod Moulder. Doveta
stug, Warrinted Mim

Jolpt Work with Thick or this
ple, Durable and Emiclent. Se«nd for clrcular snd ssm-
-.f of work. Magufsctured only by B_ C. MACH'Y CO.
Jatile Creek Mich.

THE " PHILADELPHIA"”

HYDRAULIC JACK.
ISTON guided from both ends; all working

parts guard~d from dust: single or donble pumps,
cylinders, s 1% 1ocker arms, platons, etc., entirely stoel.

So. M N. hilade -;L!l 1
\"L QCia et Kew Tork { PHILIP 5. JUSTICE.

M

Providence, E. L.

ASON'S PAT'T FR!(‘TIO\ CLUTC Hl',.
are m.n"hrt.m d4 by Volney W, Mason & Co.,
Agents, L. B. BROOKS, ® Clf stroet,

New York: TAPLIN. K 1CK & CO.. Akron, Onlo,
3 TEPTOE, McFARLAN & CO,, Nos, 212 to
) 2% Weat2ad street, Cincinoat!, Ohlo, have on hand

s full line of Wood- unrklnc machinery ; also & large
assortment of Machinists' Tools (of our own make),
such as Engine Lathes, Drills, Planers, Shapers, &¢.

EW & IMPROVED PATTERNS.—MA.
CHINISTS' TOOLS—all sizes—at low prices.
K. GOULD,.#ito113N.J. B. R. Ave., Newark. N. J.

Andrew’s Patents.

!lolneleu.' Friction Grooved, or Geared Hols -
suited

wa
?i(y y rf mo'v'n“;y ;revent Accldenut, 11
p ‘?Méﬁ g. "break.
ur; o
ozgll:.uu( i:. ne-. ”onble and Single, 13

10
all
Cenlrlfn‘-“l’nne“ Punu l} ?20%?‘4. m.-:
Gravel, Coal, Grain, ete,, with-

tl
ht. ﬁ-rlo. Durnble, and Economical.

. ANDRXWS &
44 Water Btreet. ‘gew York.

MONEY—WAGES.

Toallhaving np-rc time; #4 to $12 adsy; something new:

pleasant; honorable; lnrge profits ; no risks: bome or

abroad: dav or evening; thonsands making money. Far-
ticulars and vn!unble uumln free

dress F, M. REED, 139 Sih St N. ¥

All L.l
Sond fo

FOR STEEP

AND FLAT

ROOFS.

ESTE'D 1856

SAMPLES & CIPCULARS

AING CO.0F NY

READY
ROOFING

READY o

64 CORTLANDT ST

Conp.,are prepared to furnish, from lholr helory
regt, or tbmuxh thelr agencies at 23 Park P\M:c
Jori%6 W. 3 St.. Cluclpnatt, 0., and 33 §0 Canat
Chicago, liL, lroa Waorking Machinery for wachine
n-‘nﬂny -nopn sewisg machine and gun llﬂoﬂn
and for specla! purposes, lncluding drop and ul‘
mers, blscksmith sbesrs and [ron sBop Cranes o m
on h corstruction, with full cquipment of the Dest
ern sttachments. Enquiries tor description sad
pdcﬂ are solicited.

:I‘HE PRATT & WHITNEY CO., Hartford,
‘

Milling Machincs.

OFf all styles and sizes, from 60 to 10,000 1bs. Universal,

Plain, Index. Gear and Cam CnlunF MIll Grinders.

Mills made (0 order. Index Plates deilied, BRAINARD
MILLING MACHINE (0O.,131 Milk St., Boaton. Works
at Hyde Park, Mass.

. BABBITTMETAL.
Dealers and Consumers send for
rices to the Manalacturers,
VAN

UZEN & TIFT, 103 £, 24 55, CINCINNATL
(I' Please mention this paper,

To Electro-Platers.

l ATTERIES, CHEMICALS, AND MATE-
RIALS, in scts or -ln‘lc with books of Instruction-
manafactured and sold by THOMAS HALL, Manufactur
10k Electrician, 19 Bromtleld Street, Boston, M
tratad catalogne sent froe on soplication.

IIIHUI'TQJ WROUGHT

ass, Lo

IRON
BrAmS & GIRDERS

Tun Union lIron Muls, rwabuigh, Pa,
The sttention of lumnevu and Architects is called
1o our mproved Wrought-iroh Beams and Glrders (pat
ented), in whbich the compound welds between th
and fanges, which have rmvnd 30 gblectionable ?
old mode of manufacturing, are entirely avolded, wo m
repared to {nml;: ull'nlu:,- ::rlier‘-l'nn lu;uvonhlcuun
{ned elsewhere, Forde piive it .4.1,“
Carsegio, Klomas & Co, Unlon Iron ullln.rﬂl‘% :

M ACHINEBY mﬂ!m‘#ﬁ.fﬁ.‘.‘.‘b’l
& CO, © Vesoy st New \urk
l‘()l! SALE~—A large Root Pressure Blower,
siltable for mine or tunnel ventilntion, lumlro-.
elo, Capnolty of delivery, nlghty

saiid onbie feet of afr por mlnum
OO0, 2970 Chorry Stroat, Now York

BCHENCK'S PATENT, 1871

WooDWORTH PLANERS

And Re-Sawing Machines, Wood and
%nm—,. nginod, ol m'. ate. 1R Teran ¥t
B, Mattoawan, N, Y.and 11§ ubcny St., New York,

LL KINDS or IRON Axp STEEL DROP

FORGINGS mado to order, NEW EN ¥\
MOTOR AND MOWERK CO,, lmul:ury.(,unul._ Hshen

to one bunieed thou:
HOLSKE MACHINE

The Handy Microscope

A PLEASANT COMPANION for the House, the Woods,
the Fields, sud the :k-. Shore. May be carried 1n Ahe vest
pocker, FArul ood thivg, Just out._@a» Sent
marl tor or -lucul uve clreuiar. l\l)U
TRIAL PUBLICATION CO,, 1'% Broadway, New York

PU’I

rcnm Deu ‘O.l‘lc!
b PAHLBH PRESS CU,
MIDDLETOWX, CONN,

DROP rmm
Lalios, S R io oo e

GRAND INDUSTRIAL EXHIBITION,

To be held under lle auspices of the

MECHANICN' INSTITUTE

OF 54N I‘HA.\'(‘IS(‘(D CALIFORNIA,
Opening on August 18th, 1874

The Board of Mauagers herew!th annouw
Grand Inousteial Falr wiil be beld In the (‘l:. ;?‘:.-‘ a
)lilm.'l.m h)'l ::d-.)o vt-c'nlnc on August 13, m{

b yYiew o @ lncresslvg cotomercial ang
turing lmportance of San :nuchco. s tol\‘l"‘l‘“""ﬁ
aud close connection with the various counrsies border-
Ing ou the Paciie, the wanagers have cunolvueld- -
Pavilion Bl‘lh%l toor rm of 180,000 feet, ann .
:u&%l‘%u -l{lrb: n|n ‘n Posed to come and exhy l A‘l
X0ibitors w aced oo th \
pol"h"b'lﬂ:ilbo (uru':nrtd free, $ SN0 Tosting. Mok
e bullding will be open day an

hclllly will be ulclh!lo o1 lNlil.::l.é.‘ ‘.‘ .m’

leation 101 spac
m.&“ur* TP, must be ms made :n:.huul aln.i:y to
stitute, 5an Franolsco, and al luqnmeuhm nuloM

-n\d Intormation ulvmlul prom

L) v

LY jﬁyc:':n RO uuunlen lprl!ml for b{l%lh
S cuu‘nu. Seo'y,

PAT mrnnr.ooxma GRATE BARS

ci'* L) [
't‘ » ot X . giats
supPt FAS

BALAMANDsg ST AN Piex

870) EACH WEEK, Agonts wanted ; particulary

froe, J. WORTH & CO, 8t Louls, Mo
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Advertisements.
Back Page = « = « = = = $1.00nline.
Inslde Page = = « « « = = 73centa a line.
Eagravings may Aead advertisements at the same rate per
ne, by mearurement, as the letter press, Advertisements
st De rece ved af pudlication office s early as Friday
morning to appear in next farue.

GEORGE BARNES & (0.,

Manufacturers, Syracuse, N. Y.
BORING MILL.

SALE, Ch A 48 inch Boring Mill with Slot-
uf?ﬁmm:ﬁ en‘n’d_e by Thayer, Houghton s Co. As

govdasnew. A LS TOOL WORKS, Humflton, Obfo.

EARLY 1000 NOW I[N USE—BUF-
FALO PONY PLANER—will earn {tself and pay

ot running in eight days. Price from §1 1o
Sepd for Jarge Illustrated Sheet of Parr's
&1 brated Amateur Lathes, Tools and Fittings of eve
description, 112 Engravil nclnmg 0 original ln
Immiable Fret or Scrolt Designs. Free to al
Address GEORGE PARE, Mnnu(-cturer of Mechnnlc -
Tools and Light Macainery, lo, N. Y.

A.merican Saw Co.

ves Its Business Ofice, )hy ujls'( to

TRE\’TOL

Scientific Americm,

812000

or: -u( enurprlu on

nc
mlrlel—hn had s lar
lor reasons named.

will require his

an show cleuly. where over

for sale.

10,000 per year can be made out of it
ted to apything, from s Jeweler's or a dental drill to » car wheel chuck ‘k
not%o For {llustrated descriptive lists and further laformation, address the Manufacturers,

__(if closed before June 1), will buy the Patent (and $1000 worth of especial

tools) on (bo '”lhnburr Drill Chuck.” Only canse of selling—owner has I
ieh

r and more

whole attention snd the above amount of extra cash.

Danbury "™ {8 now L\v'hlu'\\ HERE scknowledzed to be the best (.nnck. for all purposes, oever put on the
aud rapld sale, beipg » decided *“ take ™ from the first.

'onlﬂ not buy it, except
he principle be ’

Unless sold before June 1, u wl

A. HULL & CO.,

DANBURY, OONN.

F.
DAMPER

REGULATORS B 8 T oAk “EOCKS.
MURRILL & KEIZER, 44 Holllday St., Balt,
IMPROVED 18W.
DOUBLE ACTING
BUCKE1-PLUNGER

SteamPumps

VALLEY MACHINE COMPANY,
Easthampton, Mass,

RILLS, & d for Pm:e'u.
MAIUFRO‘I‘% ING CO.,
aven, Uonn.

IRON
R

.
John W. Mason & Co.. 42 Broadway, New York.

£<UI—Z-UH-U> FOOaw

LUCIUS W, ronra muuc'ruhn
‘Warerooms, ¥ l.ibeny su'u.gi‘gv Yorx.m‘

EVERY VARIETY

STEAM PUMPS.

SEND FOR LLLUSTRATED CATALOGUE
COPE & MAXWELL MFC.CO.
HAMILTON,OHIO.

GREATEST INVENTION of the AGE.

ELECTRIC & VAPOR CHAIR.

Sea on ‘“d delcﬂpuon in the ** Bc!entlllc Ame-
rican " of Marc The greatest known r rheu-
matismand sclatica. No phmeln -honld be wﬂhont
one. Send for circulsr.

C. R TOWNB!ND SOLE AGENT,
Cumberiand 5t., Brookiyn, N. Y.
Machinery,
Crane Bros. Mfg, Co.,
CHICAGO.

IDDER’S PASTILES—A Sure Relief for
Asthma. STOWELL & CO. Charlestown. Mass.

BOILERS AND PIPES

With “ ASBESTOS FELTING:" saves tventy-ﬂ\"e per cent. In fuel. Send for circalars.

ASBESTOS FELTING COMPANY,

XNos. 816, 518, 320, and 322 Front Street, New York. (@ Asbestos in all quantities and qualities for sale.

COVERED

WITH THIS

BRACKET SAW

An Infinite number of nse-
ful sand ornamental articles
can be made. It will pay
for {tself every day when
in use., The frame Is3x12
Inches, and made of red
cherry wood, bdeautifully
polished.

For sale at all Hardware
Stores, or sent by mail, pre-
pald, with four extra Saws,
on recelpt of one dollar.

NILLERS FALLS CO.,
78 Beekman St., New York.

PRATT’S |
ASTRAL
OTL.|

Bafest and bu! Ofl ever made—bdurns in lui lsmp—for
sale eveérywhe HAS. CO.
Established 1"10. 108 Fulton street, 5. Y.

SEND FOR
Circulars descriptive
of the
GOODENOUGH
Improved Horseshoe.

All fitted for use. Xo fires
required. Every Breeder, eve-
ry Farmer, every Horse Owner
A 5ls own Farrier.
Box 30144, P. O.
New York.
OFFICES:
34 & 36 Eliza-
beth Street.

/S

PP e

The only u'n' late In the world that makes perfect

l“v‘qu‘nl ; isthe work—at s single cat. in do

® Umes as much as any other. Alsos large

wr Jnv Bolt Threadisg Muhfnu of povel and tm-.
counr acuz,n Fine friction clutehes,

WILEY & RUSSELL, Greenfield, Mass

UIBKOLWATCKMAN 8 TIME DE
TECT Imporiant for al, Is Corporatt
u:?. ‘l;wuu‘!mnnl unvm—c;rol'r“af cmmll?::
w h ¢ ° n:‘og Socuracy the motion of & watchman o1
g. aan, s different siations of his
uadlovncuuuur J.E BUEKRE,

0. Box 1007 Boston, Mass,
N. B.-This delactor is coversd by two 0. 6, Patenis
Parties oxing or selling thess instruments withont ag.
thartty from ma Wil he Asait wioy o lipe 1o law

¥
prove

——

g Bugins and Biiler, ¥

ary sod Portable.
ll.o Clrcll.r h-zllllu and Power Hamni

to @OH. P, kn! l- m.cu '

- RIE CITY IRON WOBE" Erte, Pa.

C.HENRY HALL & CO..2 Cortlandt St., N.Y. City,

THE PULSOMETER.

‘The simplest, most durable and eflective
BSTEAM PUXP now In use. Will pump gritty
or muddy water without wear or injuryto
1ts parts. It cannot get out of order.

Branch Depots:
11 Pemberton Square, Boston, Msaas.
1327 Market St., Pnlhdelphll. Pa.
59 Wells Strest, . Chi . 111
Eouth Western Exposition, New Orleans.
811 & 818 North Second St., St. Louis, Mo.

\

%éi
=

THE AMERICAN TWIST
DRILL CO., Woonsocket, R. I.,are
now the sole owners and manufac-
turers of the celebrated

DIAMOXD SoLID EMERY Wuxers,
2~ lllustrated Catalogue of Em-
x__ry Wheels, Machinery, and Tools

ERE,

G. ROGERS & CO., Madison, Ind., are
e the originsal introducers of TANN A'l‘n l-‘
SODA for cleaning bollers. Thelr preparation o(

Salt was patented ¥ 21st, 1871, It success has led t

many fraudulent lmlunonn against which the public ll

warn.l. TAeir 7.5, iz the solid Sall itself—no dilution.

OSLY 1 TO 2 OUNCES DAILY SEQUIRED, ce 35¢. 8 Ib.

Send for book. Be(ercncu. Bemlng(on & Sons, Illon
Root Stea: (cl’n No wens, Lane

Dierd Co.,ﬂ:mluon 0 neldsdommuny.Oneld..N g

[May 9,?3—7;._

Box 7i8, New o?lnm‘tt Ppes

L Vervalen's Brick lamm,

ST B S e AN S

Hr\-rf\'
l\,l

MG

TW'

HOUSTON'S PATENT
TURBINE WATER WHEEL

Simplest, Btrongest, Chenpont, Bost.

The best Oils are the cheapest
in the long run.

—_—

ALL WHO HAVE TRIED

E. H. KELLOGG’S

ENGINE and SPINDLE
OILS

Acknowledge the Fact.

They are really good substitutes for pure sperm and
tallow olls, and as free from gum or oftensive odor,

TEAM BOILER AND PIPE

COVERIN G

CO toot!: Rhst..l?gu mx tndSL.BLLom l(o

IRON STEAMSHIP BUILDERS,

NEAFIE & LEVY,
PENN WORKS,

T O
STENCIL DIES,

The Cheapest and Best, Also STEELSTAMPS for lnuk
Ing tools, &c. Catalo™ue and sum les FREE.
E. M, DOUGLAS _Bratticboro,Vt.

EXTRACTS FROM
AMERICAN INSTITUTE!
REPORTS.

The
ported and easil

applied
AS‘lleOS
SBES

These materials are prrr-rrd n-ndy for use,and are
for descriptive Pamphlets, Price Lists, &c.

Patentee and Sole Manufacturer |

EsTanLisaxd 1898, H W

A
farnished in rolls contalning 300 square foct each, packed In stro

OO0F COATING for restoring and preserving roofs. 4 L et g
08 PAINT, for Shingle and Tin roofs, and all outside work,
A‘BF-»TCH CEMENT for repairing leaks of all kinds on Roofs,

ASBESTOS BOILER FELTING, ASBESTOS BOARD and PAPER, NIBAPNIIK(I FKLI‘! As 'l%g
put up fo* shipment to sll narta of th
LIBERAL I\I)l CEMENTS TO MERCHANTS AIbD DKJ ERS.

Prnctltnlly PIRE-PRUOF." M dll nw-rdod N70.
“"Phe best article in the M-rku‘ 3
“ - vary strong, repels water enecuul r." 1
rcommend it to nll ax the best in
ASBESTOS RO?FI\(JI- ldlplrt for steen or flat roofs in -II climates,
L)

e TRTS,

SR
nud zo‘g.nou kegs and b-mll
I unu. nn. and bdls

In 5, 10,
ln l.
In 10

JOHNS, 87 Maiden Lane, N. Y.

83 hand: and endare as cold temperature as best
Winter sperm ofl, while costing considerably leas.

E. H. EELLOGG'S EXTRA SPINDLE OIL...,.81.9
E. H. EELLOGG'S NO.1 SPINDLE OIL..... 1.9
E. H. KELLOGG'S SPINDLE OIL..... 1.0
E. H. KELLOGG'S EXTRA ENGINE OIL..... 1.0
E. H. KELLOGG'S ENGINE OIL..... 1.00
E. H. KELLOGG'S EXTRA CYLINDER OIL.., 1.35
E. H. KELLOGS'S EXTRA SIGNAL OlL...... 1.35
E. H., KELLOGG'S SIGNAL OIL...... 1.0
E. H. KELLOGG'S SPERM ENGINE OIL...... 1.2
E. H. KELLOGG'S SPERM #VINDLE OIL..... 115
E. H. KELLOGG'S TALLOW ENGINE OIL.... 110
E. H. KELLOGG'S TALLOW SPINDLE OIL... 1.5

Manufactured only by

E. H. KELLOGG,
No. 17 Cedar St., New York.

We keep a general stock of Lard, Whale, Fish, Par-
aflin and West Virginia Black Ofls, and can furnish low
grades of machinery oll, equally as good as can bs had
elsewhere at the prices charged. E. H. K.

The VICTOR

Orill Chuck

TRIUMPHANT
AT
VIENNA.

£ Send for Circular of Ma-
chinist and Carpenter’s Tools,
HUBBARD AND CURTISS
MAN'F G COMIANY,
MipprerTowx, Coxx

PORTLAND CEMENT,

From the best London unnul rers, For Alo
AMES BRAND, %5 Ol BL,
A Practical Trestiseon Cement furnished for b cenfs.

IHE HEALD & SISCO
Patent Centrifugal Pumps

VERTICAL & HORIZONTA
First Premiums at New Orloans, llurlnnul ‘and New
York. * Medal or Spesial Award,” American
Institute, 1872,
Perfect satisfaction gusratteed,

The cheapest, mont

durable, popular and successfal Pamp known, for Paper
Makers, Tanners, Contractors, Brick Makers, Distillers,
ete.

anpc with cn?nr on frame, romplﬂt. st low
Sgures for Wrecking, Dredging, lrnnuug.'u: INustra
l»dpunphld free, Jm{crv'nrr-lop"llunrwlllyndnl
the Pamp E.ﬂu of the strongeat possible tearimon
Addrtn H D, 818C0 & CU., Baldwinaville, N,

ANTED— A(-F\TH 8735 to no per
month, everywhere male and female, tointro
doce the GENUINE IMPROVED COMMON

SENSE FAMILY SEWING MACHINE, This
Machine will stitoh, hem fell tock, quilt, cord,
binA, braid and embrolder In & most superior

: menaer. Price only $15. Fully llcensed and
wirrsuted for five years, We will pay §1.000
for s .y maching that will sew s stronger,more

beawiful,or more elastic seam than ours, It
makes the “ Elastie Lock Stiteb.”" Everysee
ond suiteh can be cut, and still the cloth can-

not be puiled apart without tearing I1t. We pay
Agents from §75 to $290 per month and expenses, or &
comm/ission frnm which twige thatamount can be made
Address SECOMB & CO., Boston, Masm,, New Yaork Clty
Pletaburgh, Fa.  Chieago, 111, or Bt. Louls, Mo,

IGHT MACHINE CASTINGS of all

4 kKinds made Lo order .rnmp! Light work our ape
cisity. LiviNasrox & Co,,Iron r"nun ers, Plttab'gh,

K(l YE'S

Mill Pumish.lngWorks

sre the Jargest Io the United SBtates. They make Borr
Millstones, Fortable Mills, Smut Machines, Packers, M1}
Plcks, Water Wheels, lulla)- sbd Gearing, »p rrlllly

sdapted to four mills, Bend for catalogur
J. T. NOYHK & BON, Buffalo N. Y.

rtland Cement.

A l'nc(lul Treatise on Cement furnished raxs.
B. L. Merchant & Co, 7% SBoutn 8t., New York,

BRADLEY'S

CUSHIONED

HAMMER,

Send for Price List,
8. A. Woops Macminz
COMPAXTY,
#1 Liberty Bt., New York;
€7 Sudbury 8t,, ton,
Woodworking Machin
ery, Iron Tools, &e.

& J. W. FEUCHTWANGER, Chemista, Importers
nl llrup,( hemicals, Minerals, eto,, have re moved from
% Cedar 8t, to No. 180 Fulton 8i,, two doors above

Chureh 8t New York,

Worlking g Models

And Experimental Macht tal, or Wood, made \e
order by ¥ ?ndh?"u‘é Oanter st N. Y.

3 \(Ol\'bﬂ A\'l) B()II ERS, Now und ﬂoc
ond Hand, Fortable and Statiopar For descrip
tion, addross GOODWIN & W I‘I’M. Ol City, Pa

Machinists’
TOOLS,

OF ALL KINDS,

ADDNESS !

N.Y.Steam Engine (o,

98 Chiambers St.
New Yonx

hvo‘lluel. and o T T T )
orsetin separa ngineer
8 Liberty St,, 'New York,

For testing Ovens, Bolle
metm- or flues, Blast furnaces.
Super-hoated M&?m‘ Ofls Stills, &o

ress HENKY W, NULKLEY,
¥ lecn) St., New York,

DRAWING INSTS.

JILLUSTRATED PRICED MANUALS,

In four parts, viz. Iat, MATHEMATICAL, 23d. OPTIOAL
INOTRUMEXTS. 84, MAGIO LAxTERY, 4th, PHYSICAL
AXD BOMOOL APPARATUA, Malled to any sddress for 10

ts.each. JAMES W, QUEEN & O,
llronmny vol Caesrgus Street,
\rv \ ork. mx-uﬂpmn

L OR SALE—One (uru(- & lnm, s Dummy

Y Engine, guage 5 ft. 2% (o, but litle used. Also, two
econd Haud Swmall I.ornmulhu same makers, gauge
St din 410 BN welght, S tuns, Also, Obe !‘mlll Lo«
comotive, eutirely new ; ¥ foet gauge i welgf, 5 tuna,
Address GEO. W. GRICE, mhmm- sth Bt., Fhila., Pa

EST Earth Closet Patent extant, Hlmplc &

) sutomatic, Territory for sale, Hox 610, Bsltimore

Addrvll JOHN

{1, ROEBLING'S §OXS, M''rs, Tren
won, X.J,, or 117 Liberty 8t., New York, Wheels and
ftope lfO' conveylng power long distances. Send for
circuiar

]‘HF “ Beientific Amorican* is printed with
CHABR ENEU JOHUNSON & CO'S INK. Tenth and

Lombard Bta., Phlladeiphis, and 5 Gold 8t., New York,
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THE DAYTON CAM PUMP,

Our engraving ropresents an improved diroct and double
acting steam platon pump, which, it is claimed, Is absolutely
positive In it action, simple In construction, and economical
in the use of steam, The principal feature is the mode of
working the steam valye by menns of & eam bolted on the
piston red and moving with it, By the shape of this cam
the stroke Is rendered slower at ench end, thereby giviog
time for the water aylinder to fill. A full stream is thus in
sured, and the pump Is prevented from cushloning agninst
the water when the oylinder Is but half filled,
ment is #uch that the
valve cannot be thrown
into such s position as
to shut off steam and
stop the pump, The
operation of the me-
chanism needs no fur.
ther,description, as the
reader will rendily un.
derstand the ndaptation
of the various parts to
eack other from an in.
spection of the annexed
illustration, It will be
seen that there are no
dead centers and that
the action is absolutely
positive, The arrange.
ment of the cam move-
ment, in counectlon
with the piston, causes
the water valves to lift
and to set easily and
without jar, thereby
saving the wear and
tear of valves and seats,
The maximum of speed
is sttalred when the
valves are lifted and the
water is flowing.

The manufacturers,
in enumerating the va-
rious advantages of the
apparatus, point out es-
pecially the simplicity
of its construction,
strong and durable ma-
terial being usred, and
the various parts 8o
constructed as to be readily accessible. There are no smsll
intricate steam passages to fill up with dirt and grease, and
the water valve cbawbers may be easily opened to reach the
valves. The steam valve, being of the plain slide descrip-
tion, is also not linble to become out of order.

The pump, it is stated, will start at any part of the stroke,
discharging the condensed water, and will lift either hot or
cold water equally well, wichout change of valves. It can be

The arrapge-

used as a boiler feeder, or a fire and marine pump combined,
and, it is elaimed, will pump waterat a temperature of 211°,

ted and those above described as boller feeders, in that the
steam cylinders are much smaller, as it requires less prepeurs

Either water or steam pressufe may be used as a motive | to do the work.

power; & No. 2 boiler feeder, i.isstated, has run at 25 double
strokes per minute with only 20 lbs. water pressure. The
pteam cylinders are fitted with & patent metallic spring pack.
iog, and the water cylinders with a packing of linen rubber,

The boller feeders ars well adapted for forcing water un
der great pressure or to a high elevation. One pump of this
description, the manufacturers state, fed water at 2107, from
a heater, sgainst 80 Iba. boller pressure, and gained amedal

THE DAYTON CAM PUMP.

over four competing pumps at the Cincinnati Industrial
Exposition, 1873. For supplying tanks at railway sta.
tions, a compact steam boller is furnished for driving the
pump, the whole cost of the apparatus, it is stated, De-
ing less than that necessary to equip a station for pumpiog
by horse power or caloric engine. The boiler is fed by means
of & plunger pump attached to the piston rod of the main
pump. The only difference, between the machines thus adap-

A claes of low pressure pumps is also manufactured, which

can be used in connection with a low pressure heating apps-

ratus, thereby saving extra boller and machinery., Theseare

quaite usefal in case of fire, as the aress of the steam cylin.
ders are as 0 to 1 of the water cylinders. _The fire pumps

sonstructed on the same geceral model are adapted for usein
high bulldiogs and for throwing water to great elevations.
The mwachine is well adapted for all the various uses to
which steam pumps are
applied, foremplos ment
in industrial establish.
i ‘ : ments of all kinds, and
? for lifting oils, acids,
and, in brief, any kind
of liguid. It is manu.
factured by the Barney
and Smith Manufactu-
ring Compsny, car
bailders, Dayton, Ohio,
an old and well known
concern, whose excel-
lent reputation is, per-
haps, the best guaran-
tee of the superiority
of their productions.

FACE PLANER.

The improved surface
planer herewith illus-
trated combines several
new features which are
intended to increase its
adaptability to a large
ex'ent, mskiog it (al.
though & pony planerin
size) & very useful In
bor and time saving ma-
chine. [t has adjosa.
ble tables above and be-
low the cylinder, which
enable the operator to
smooth and plave ma.
terial perfectly straight
and put of wind above
the catter head. The
material may be subse.
quently planed from five inches to one sixteenth inch thick
below the cylinder, thereby insuricg straight, smooth and
even surfaces, or it may be simply plaved out of wizrd, to a
thickness, or smoothed off at the will of the operator. This
improvement enables the machine to perform a large varlety
of work, and allows of the finishing of pieces after they are
framed together, dispensing with bench finishing to & great
extent,

THE HAMILTON SURFACE PLANER.

THE HAMILTON SUR- .

-~
“
i
»
4
s
H
S
.

=t

il i e 4t

é : :
&
y




Scientific dmerican,

a _ - -

Two different kinds of these surface planers are manufac-
ed, with or without the attachment to plane out of wind
mmﬁﬂhﬁn Referring to tho accompanying engrav-
ings, Fig. 1 represents the surfacer, with attachment to plane
above a8 well as below the cylinder. Fig. @ represents the
same planer withount the attachment to plane above the cy-
linder, and only for planing below the cutter head. Three
sines of ench of the two machines are made, to plane 24 inch-
08, 20 inches, and 10 inchea wide. The difference is only in
the width, all working parts being the same, The frame of
tho machine i strong and heavy, the joints are carefully
planed and then bolted togother, and the table is cast in 8
golid plece, reating on two slides and screws, which are ope-
rated simultaneously by one hand wheel. An index attached
to the table shows at o glance the different thicknesses to be
planed, from five inches down to one sixteenth of an inch.
There are gix foed rollers, made of the best wrought iron,
four resting in the solid table. The center feed rollers, of
which one is fluted, are close to the cutter head, go that short
as well ag long wmaterial may be planed without clipping the
ends. The gear wheels are very strong and are covered with
& bonnet to keep them free from dust and shavings. An ad-
justable roller scraper is attached to the back feed roller to
keep it free from gummy matter. The feed rollers are all ad-
justable, and the front and back pressure feed rollers are kept
down by strong spiral brass springs, which can be easily ad-
justed and furnish an even yielding pressure, The pressure
bar is also of a new construction and is held to its place and
evenly forced down where the pressure 18 needed. The cut-
ter head has a cast steel journal, rests in self oiling boxes,
and is made with two or three knives, as may be ordered.
The bonnet and feed roller apron can be swung to the side so
a5 to enable the operator to sharpen the knives whenever ne-
cesgary. The feed of the machine can be changed by a pa-
tent differential pulley, from fast to slow or wvire zersa, and
started or stopped by means of a feed lever, which is of a
new construction and very easily operated. The driving
pulley on the cylinder is of five inches diameter and has a
five inch face, and shonld make 4,000 revolutions per minute.
The upper tables are adjustable, go that, in planing outof wind,
& cat from 1.32 to § inch can be taken on stuff up to 24inches
in width (the width of the cutting surface of the knives), or,
in other words, stuff up to 24 inches in width can be planed
out of wind, from 1.82 to § inch cat at one time, passing over
the cutter head.
Patented through the Scientific American Patent Agency,
March 24 and April 7,1874. For further particulars address
Messrs. Bentel, Margedant & Co., Hamilton, Ohio.

Scientific 2amevican,
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THE SEWING MACHINE MONOPOLISTS AGAIN AT
WORK,

The sewing machine ring, not content with the enormous
sums already extorted from the people, are agaln attempting
to renew their power by lobbying a bill through Congress,
which will extend their monopoly for seven years ]ongar_

The A. B. Wilson feed patent was granted for one of the
first abortive attempts to make & practical sowing machine;

but so imperfect and crude was the model, filed with the ap”
plication, that we doubt if any machine constructed like it
was ever used. or was capable of being used practically. Yet
s it happens that this is the first case in the Patent Office
that shows an spproximation to the modern feed motion, the
patent has beon construed by the courts to cover all styles
of feeding devices in which the cloth can be turned around
the needle, or in which the cloth is fed between two clamp.
ing surfaces. In view of these decisions of the courts, al-
though the patent was granted for an impracticable machine,
the Commissioner of Patents extended it for seven years; and
Wilson, with an eye to the present application for an exten-
sion, immediately sold, for the comparatively insignificant
sum of £50,000, all his righta to Messrs. Wheeler & Potter,
as trustees for the Wheeler & Wilson, Grover & Baker, and
Singer companies, and it has ever since been held and uged
in common by those companies as their most effectual instru

ment in monopolizing the sewing machine business, and in
extorting millions yearly from the poorest and worst paid
people in the land. On the strength of the small amount of
money for which Wilson sold his patent, the combination
now wants to have the privilege of plundering the people
for seven years longer. In considering this sale of $350,000,
it should be remembered that this valuable patent was not
owned by a poor man who was obliged to sell his rights for
a mess of pottage; the wealthy Wheeler & Wilson Ma-
nufacturing Company were doing business amounting to
millions of dollars yearly, of which three fourths were clear
profit; the patent was sold to the presidents of the Whee-
ler & Wilson and Grover & Baker companies as trustees for
a combination of three corporations, of which the Wilson
company was one of the most interested; that any capitalist
conversant with the sewing machine business would gladly
have purchased it by paying a double eagle for every dollar
that Wilson is stated to have received; and that whoever
owned this patent had the whole sewing machine business
in his control, and could dictate his own terms as to royalty.
In view of this, it is plain that the object of this sale was
simply to form a foundation on which to apply to Congress
for another extension to enable the owners of the patent to
continue their extortions, and compel the poor seamstresses
and other purchasers of sewing machines to contribute for
another long period to the groaning coffers of these grasping
corporations.

A few figures will show something near the amount that
has been wrung from the people by these cormorants. The
Singer machine is probably the most expensive one made by
any of these companies, and that, as we learn by a sworn
statement of I. M. Singer, costs, on an average, $11.83 to
build. Those made by the other companies referred to cost
much less; but we have been unsable to find any reliable or
sworn statement of the expense of bnilding these machines,
and we will therefore, for the sake of argument, estimate
them at the same price. The plainest and cheapest of these
machines are priced at $55 dollars each. If from this we
deduct $25 as a fair gelling price (which would be considered
an enormous profit, in any other business, on a first cost of
$11.83), we find that these companies have extorted from the
people $30 on each machine they have sold, over and above
the very liberal profit we have estimated above. These
three companies alone, according to their sworn statements,
sold, in 1872, 445,776 machines; and if one fourth of these
were exported, the balance sold in the United States will
amount to 334,332. Now multiply this by the $30 above
the fair profit, and the product gives the enormous amount
of $10,029,960. 1If, in addition to this, we deduct one fourth,
for export, from the number of machines sold by the favored
licensees of these companies, we have a balance of 280,788 :
and if we multiply this by the $30 as before, we have a pro-
duct of $8,693,640, which, added to the above, will give us
a grand total of $£18,723,600 as the amount extorted, mainly
from the poorest and neediest of the people of the United

4 States, in one year alone, by the operations of this ring, who,

not content with this wholesale robbery so far, want the

5 | privilege of continuing it seven years longer; which will ena-

ble them, without allowing for any increase of business, to

5 | bag the modest sum of $181,005,200, over and above an

enormous legitimate profit.

That the extension asked for will be for the benefit of this
ring of capitalists, and not solely for the poor (¥) inventor
and ostensible applicant, is clearly shown by an inspection of
the before mentioned assignment, in which it Is stated that
“1 have assigned, pold, and set over, and do hereby assign,
gell, and set over unto said Wheeler & Potter ® * # 411
my right, title, and interest in and to the same * = »
with all renewals, reissues, and extonsions thereof."

From this it is very plain that the only object of thisappli-

s12 | cation is to renew tire power of this formidable ring; and it

the people generslly do not stir themselves, this mighty in.
cabus will be fastened on them for seven years longer, as
the best of legal talent and the most influentinl members of
the “ third bhouse” have been retained to work the case
through, The sum of £50,000 has, we are credibly informed,
been raised as a first instalment and sent to Waghington to
be *‘ placed where it will do the most good ;" and if the peo-
ple do not let their representatives know thelr will on this
point, it is possible that the weighty reasons of which the
ring is so lavish will have their usual influence, and the
people be obliged to endure another seven years’ servitude
to these wealthy extortioners; but If due efforts are made,
the ring will undoubtedly suffer an ignominious defest ; and
in the course of a year or two, as s00n a8 manufactories now
organizing are ready with their machines, the price of these
necessary implements will be reduced to reasonable propor.
tions, as machines can be bullt which may be sold at a good
profit at from $15 to $20 each.

“The iron trade,” says Mr. Samuel J.
of the Iron and Steel Aspocistion,snd also
Iron Works, the largest establishment in the c
ducing manufactured iron, * hus not been 8o bad
years; and there is little prospect of improvement
fall.” Manufactured iron, sccording to the same
isa drug; the demand is Jess than that of three
since, and the delay of Congress to settle the vexed
of the currency, the late panic, and the strikes, past
pending, have, it appears, all contributed to producs a con.
dition of affairs, in one of the most important branches o
the national industry, which Indicate widespread and alarm.
ing distress. T

A brief review of the course of business during” the Past
twelve months shows that, up to the summer of last year,
trade was quite brisk and iron in demand at moderats Tatos,
The year bid fair to be a prosperous one until the openin
of autumn, when a falling off took place, followed Uy the
financial crash which blocked business, Still trade dragged
on until February of the present year, when, inthe opin.
ion of some, a very slight improvement took place, and has
continued : others however, maintaining that such is not the
case, and for a reason point to the fact that the demand for
manufactured iron is far below the average. A correspond.
ent of the Z'ribune says that new railroad improvements ars
at a comparative standstill; railronds in operation are doin ng
only a limited carrying traffic; the coal market is dull and
flat, and operations in improvements are not by any means
as extended as they have been. The product of rails at
Pittsburgh is said to be not more than one fourth the quan-
tity of the same period of Inst year—630 furnaces are out of
blast in the State—and the antagonism existing between the
Iron Manufacturers’ Uniop, composed of capitalists on one
hand, and the United Sons of Vulcan,of puddlers and boilers
on the other, appears to be increasing, rendering labor trou-
bles imminent, which must tend still further to complicate
the unfortunate state of the trade.

In Pittsburgh, the iron workers are becoming restive under
the reduction of 20 per cent in wages since the panic, and a
strike is impending, the result of which cannot but be ruin-
ous to the interests of both sides. The leading houses are
not rurning at their full capacity, and declare that is impos.
gible for them to raise the rate of wages becanse their mar-
gins are scarcely two thirds of what they were last year. To
those who are working at a loss,strikes are a matter of indif-
ference ; but to such operators as are gtriving to lift themselves
from the effects of the panic, the cloging of the works will
bring renewed distress.

In the eastern section of Pennsylvania, the points of dis-
pute between employers and employed are the sliding scale
of wages and arbitration. The workmen, the vast majority
of whom belong to the union, demand that their wages be
80 adjusted that when prices of iron advance they shall par-
ticipate in the manufacturers’ gains, and conversely share in
the Josses in times of depression. The employers sre op-
posed to these conditions and assert their right and privilege
to pay the men such wages as they choose. Arbitration isa
conference between a committee for the Central Union and
the manufacturers, which aims to settle difficulties which may
arise before a strike is resorted to. Eastern operatives, it is
said, dislike the unions and the established scale, West of
the Alleghanies, both are quite widely recognized. Thus
affairs now stand, and it is to be hoped that an amicable set-
tlement may in the end be reached, though at the present
time none seems clearly apparent,

The reports in the English journals show that the British
iron trade is suffering severely from foreign competition, and
that it is probable that the advantage of the increased im-
ports to us, necessitated by the difficulties in our domestic
productions, will be secured by continental manufacturers to
amuch greater extent than by those of England. The Jron-
monger affirms that iron making in Great Britain is not only
profitless but attended with loss. A tun of rails made in
South Wales and delivered actually costs $70.25, while at the
present time they are sold at from $45 to $47.50 per tun,
The slackness of orders necessitates taking them at almost
any price to keep the works going,

It is also stated that never before has Belgian competition
proved so severe. Bar iron from that country is offered in
England at £52.50 per tun, which English masters could not
furnish at less than $62.50. Jron, while admitting the
state of affairs to be bad, predicted some time since renewed
activity, owing to the falling prices of fuel: but in the latest
issues recelved, the trade summary of that journal gays that
business is in a state of suspense, and will probably remain
so until the prices of fuel and the wages question are sgain
sottlod.

GLACIAL REMAINS IN CENTRAL AMERICA.
Until quite recently it has been thought that glacial action
on any oxtensive seale was altogether a northern phenomenon
its southern limit on this continent appearing to be about the
Istitude of Washington and 8t Louis, and in the Old World
o line of corresponding temperature, that of Paris and
Vienna, Lately evidence has been accumulating to prove
the prevalence of glacial cold at the same time, not only in
the southern hemisphere but practically over the greater part
of the globe, Professor Hartt has discovered glacial drift
all the way from Patagonin, its supposed northern limit, to
within ten degrees of the equator; while Professor Agassiz
claimed to have found glacial moraines under the very line.
The development of glaciers north of the equator wss no
doubt equally genoral, since their remains are found to be
sbundant where they might have been least expected, in

the most central part of Central America. At Libertad, the
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conter of the mining region of Chontalos, on the northeast.
ernshore of Lake Niearagus, the nuthor of * The Naturalist
in Nicaragun  observed transported bouldoers that gave un-
migtakable proofs of ico nction, whilo in the adjoining dis-
trict of Matagnlpn the ovidences were overwhelming, All
along tho enstorn flank of the slerra aro rangen of boulder clay,
some of them exeeeding a thousand or twelve hundred foot
In hight,made up entirely of a brown elny mixed with nogulne
and partly rounded blocks of stone derived from the higher
mountaing to the west. These ridges were particularly ob.
served by Mr, Bell between San Rafaol and Yalos and northe
ward to O_oo!nl. the capital of Segovia. A woction of trata
between Ocotal and Depilto, nsmnll silver mining town nine
miles nearer the boundary of Honduras, shows veory cloarly
the depth and importance of the glacial doponits. At Depllto
the rock appeara to be Laurentian, great, bare, rounded
massos of hard quartzite protruding through the noanty soll,
while the river bed is filled with enormous boulders of
granite like goeiss. Descending the vallsy the mussive beds
of quarts and gneles are soon succeeded by overlying, high-
1y inclined and contorted schists, with velns of quartz run-
ning between the lamine, About a mile below Depilto un.
stratifiod beds of gravel, enclosing boulders of quarte and
nohist, begin to be exposed in natural sections, which devpen
an tho river I8 descended, until at Ocotal they are from two
to throe hundred feet in depth, The undulating plain on
which the town is built is composed of the same mate-
rial.  Near the town the formation is almost level, ox-
copting where it is worn into deep gulohes by the water
courses, Across the river the same gravel beds extend two
or thres miles to where n deeper deposit of gravel, with
boulders of trap and conglomerate, overlies the sehists.

The evidence of glacial action along this valloy seomed
to Mr, Bell—with a single exception—as full and clear as
could be found in any Welsh or Highland valley. Thore
were the same rounded and smooth masses of rock, the same
moraine like accumulations of unstratified sand and gravel,
tho eamo transported boulders that could be traced to their
parent rock several miles distant. The exception was doubt
Jess one of observation rather than of fact, His visit was a
hurried one; and as he did not see any rock near Dopilto that
had been recently bared, his failure to see any glacinl seratehes
is not surprising.

That the gravel and boulder clay formations were not dne
to floating iceberga is argued on zfologleal grounds, It is
well known that the faunas of the two oceans have been dis-

" tinet, certainly since the miocene period. Had lcebergs

floated in the neighborhood of Ocotal (now three hundred
feet above the sen) during the glacial period, the low pass
between the Atlantic and Pacific, through the valley of the
San Juan and the lake of Nicaragus, must have been sub.
merged something like twenty-eight hundred feet, That
the fannas of thetwo consts could have been kept separate
undersuch circumstances it is impossibla to believe,

DEAD SUBJECTS AND A LIVE DISCUSSION.
If the talk about cremation ever amounts to anything more
than talk—and the present indications are that it must—it
will afford o memorable illustration of the power of the press,

- if nothing more,

A gentleman rot very widely known, and to most of those
who have heard of him somewhat unfavorably remembered
a8 the suggester of the *“ prayer test,” publishes in & maga.
zine of limited circulation a few more or less substantial rea-
sons for radically changing a custom, more deeply rooted,
‘perbaps, than aoy other in the prejudices, inherited senti-
ments, religious observances, and other comscrvative ele-
‘ments of Christisn civilizations. The proposition is taken
up and discussed in rapidly widening circles, aud in balf a
year is s familiar topic wherever newspspers are read. Still
more surprising : the reform is, in the main, not unfavorably
considered, societies are organized for carrying it out; and
in some cases, city corporations have made provisions for
the exercige of the new rite by any =o disposed.

As might have been expected in the general discussion by
all sorts of people of a subject appealing to sentiment ra-
ther than reason, there has been s vast amount of non-
senge uttered on both sides. Indeed, with the coolzst headed,
it is almost impossible to consider the subject dispussion-
ately the moment we cesse to think of the dead abstract-
ly, or as belonging to some one else, and take ourselves
and our own dead intq account.

Burning bas so long been associated with violence and

 sccident, and burial with the undisturbable repose which

we have learned to look forward to under grass and flowers,
that fow cau compare them calmly. And though we may
personally thiok with Laurens that our bodies are too good
worms, and prefer that the elements of our cast-
be quickly and surely dispersed by the

of fire, rather than slowly, uncertainly,
loathsomely by nataral corruption, yet the most logi-
might shrink from the sight of a wife or
or dear friend, thrust into the furnace seven
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pnjnd?co, it Is true; but it is & power In
the leas, and, like inertia in mechanics, it
factor in all soclal calculations. A geners-
up familiar with the thought from ehild-
practice of burning the dead can have a
mdlc development among us.
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diffieulty, or rather danger, to the proposed
and offunsive extravagance of some of

The cessation of breath does not immedi.
the forms of our loved and lost into * loath.
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#omo carcasmes,” ‘' earrion,” or anything of that nature;

and to demand their treatment as such is not likely to
muko convorts to the new rite—hideous wrong, the sensl-
tive muny rather say—exospt to the limited extent of apply-
Ing It to its proponers.

It s truo that a lifeless body way be representod chemi-
cally by o few symbolie letters and signs, which also stand
for plant foods snd manures, It Iy truo that the seques-
tration of the bodles of our dend withdraws annually some
hundredwelghts of fortilizers from our fields, But there
aro other and higher values than those quoted in the guano
markols—higher to us, If not to the rabid utilitarian, Be-
wides, it is slightly absurd, to say the least, for him to de-
claim #o earnestly agninst our burying, once for all, a hun-
dred pounds or wo of loved remains, when he deposits yearly
in the sewers & vastly greater weight of more available fer-
tilizing material, and thinks nothivg of it,

We are not opposed to cremation. Indeed there is one
aspect of the case in which it is all but imperative; only let
it be done decently, and with due regard to sense and sonsi-
bllity. From s sanitary point of view, our present mode of
disposing of our dend is anything but commendable, The
ordinary graveyard is demonstrably dangerous to the living,
and u source of possible polson to generations that are to
come. Eapecially whoere the burylng is rapid or unwisely
done, as is too commonly the cage, the air is tainted, and the
underground water conrses are polluted : a double evil made
lnerensingly noxious by the tendency of modern society to
congregate in cities, and consequently to accumulate great
numbers of dead bodies within limited areas near centers of
population,

As for the alleged cheapness of cremation, that is a matter
altogether doubtful and of small moment. It is true that a
couplo of dollars’ worih of coal, properly burnt, will speedily
convert a corpse of avernge weight into & few pounds of clean
aghes and an indefinite amount of invisible and inoffensive
elomentary gases; but funerals will be a burden none the
less. Fashion will invade the pyre and the urn as surely as
it has the cemetery and the grave; and it can be as lavish in
expenditare in the one case as in the other. To expect that
funeral rites will bs done away with, and the possibilities of
ostentatious grief prevented, by burning the dead, is to over-
look some of the strongest impulses of haman nature, It is
mora likely that burning would simply add another item to
the expense of funerals, since a few eccentrics only would
have their ashes scattered to the winds, while the multitude
would retain their decorated burial plots, and have their
ashes interred ag formally as now. Indeed, if made harm-
less by fire, we are disposed to think the cemetery, with its
shady walks and well kept shrubbery and flowers would and
should be retained. It is well to leave some spots sacred to
bereavement and tender recollections of the dead.

OLEOMARGARIN,

We recently published an illustrated description of the
mode of manufacture of the oleomargarin; and so far as our
investigation of the process by which it is made extends, so
long as pure caunl fat is employed, the resulting product pre-
sents no qualities either in taste or smell at all offensive or
even disagreeabls. It is unquestionably, when thusmade,
superior to the detestably bad low grades of revamped but-
ter which are gold to the poor from corner groceries in this
city, and to & larze extent shipped South; but if, asis as.
serted,it be produced from soap fat and butchers’ waste,then
& more revolting mass could hardly be placed apon our
tables, and the resolution of the Exchange, condemning its
sale, has not come too quickly.

It has also been alleged that it has been sold for genuine
butter, and that it has been employed as an adulterant for
the same; hence the Exchange “ emphatically condemns any
process of adulteration or mixture and the fraudulent at-
tempt to sell such product for pure butter.”

SCIENTIFIC AND PRACTICAL INFORMATION,

THE BAMBOO A DANGEROUS POISON,

The Strait Times, a Javanese journal, publishes some
novel information on the poisonous properties of the bam-
boo, which heretofore has been considered one of the most
inoffensive of vegetables. The natives of Java use the poi.
son against their enemies, and obtain it by cutting the bam.
boo st a joint, and detaching from the ssucer-shuped cavity,
formed by the cane at such portions, some small black fila-
ments, which are covered with almost imperceptible needles.
The filaments constitute the venom, against which no rem.
edy has been found toact. When swallowed, instead of pass-
iog to the stomach, they appear to catch in the throat and
work their way to the respiratory organs, where they Imme-
diately prodace a violent cough, followed by inflammation of
the langs. The poison, tried upon doge, produces loss of
appetite, severe cough, burning thirst, and gradual emacis-
tion. The animal froths at the mouth, and finnlly dies by
suffocation as if under the influence of a deleterious gas,

FLOATING PARTICLES IN THE AIN,

When s ray of sunlight crosses a shaded room, an immense
number of fine particles will be noted, apparently in suspen-
gion therein. M. Tissandier has recently made some inves,
tigations into the quantity of this dust contained in 85°3 cu.
bic feet of air, by causing that quantity of air to pass through
a tube packed with gun cotton, which filtered out the parti-
clew. He afterwards dissolved the gun cotton in ether, and
thus was enabled to obtain the particles in a separated con-
dition. After’s heavy raio, M. Tissandier has collected 00
grains of dust in the above mentioned quantity of alr, but

during dry weather this proportion rose to '8 of a grain,

With regard to the nature of the material, he found that
wbout one third was organie, another third silicidus, and the
rest composed of varlous substances and sulphate and oxide
of iron,

AN ALOONOL AND VINEGAR POLYPUS.

This Jardin d’Acelimatation of Paris was recently present:
ed with o medussn polypus, which, on its reception, was
placed in a tank of water with wimilar organisms. To the
surprine of the curators of the aquaris, it was found that af-
tor the lapse of twenty-four bours the creature had killed
avory other occupant of the veasel, and remasained alone in
the midst of & quite Inrge empty space, After some specu-
Intion over the apparent mystery, the snalysis of the water
was made, proving that the liquid was water no looger, but
vinegar. The polypus, it appeared, was one of a very rare
ypecies of mollusk, which when placed in pure water, has the
property of changing the same into a strongly character-
ized scetic solution, The animal, it 1s said, produces alco-
hol, whicl it transforms into vinegar,

EOYFPTIAN BLUE,

A remarkable and very beautiful shade of blue is noticea-
ble upon many of the anclent ornaments found in the tombs
of Egypt. Anulysis sometime since proved the color to be
formed by a combination of soda, sand, and lime, with cer-
tain proportions of copper, from which substances the Egyp-
tlans mannged to produce three different products: first, &
peculinr kind of red, green, and blue gluss; second, a bril-
linnt ennmel, and lastly the color to which reference is sbove
made, and which wns used for painting. By synthetical ex-
periments, M, Peligot has succeeded in reproducing this pe-
culiar shade of blue, by heating together 73 parts of silica
with 16 of oxide of copper, 8 of lime, and 3 of soda. The
temperature should not exceed 800° Fah., as, in such case,
a valueless black product is the result.

THE AKKAS,

The [talian Geographical Society has recently received news
of the death of the African explorer Miani, and slso a num-
ber of interesting objects forwarded to them by that traveler
just previous to his decease. Among the curiosities were
two African dwarfs belonging to the tribe of Akkas. These
individuals, aged respectively 18 and 19 years, are but 28 and
34 inchesin hight, and belong to a peculiar race of people,
the existence of which, first affirmed by Herodotus, has of
late years been rediscovered by Du Chaillu and Schwein-
furth. These strange beings are of a light copper color and
noticeable for their extreme ventral prominence and very
thin members. The lips are very long, the chin sharply re-
cedes, and the hair, though tightly kinked, is very long and
abundant. Their agility is said to be remarkable in view of
their peculiar build.

ADULTERATION OF CHOCOLATE.

Chocolate is one of those articles of food which are rarely
sold in an unadulterated condition. These adulterations are
g0 considerable that frequently the spurious chocolate is
a 1mere imitation, containing every ingredient except the
principal one, the pure cocon. Particularly is this the case
with the imported material from France, a fact very evident'
considering that the poorest chocolate is sold in that country
at wholesale for some threo cents a pound, when the cocon
alone sella for 21 cents. The imitation choeolate is a mix-
ture of cocon shells finely pulverized, burnt flour, beef mar-
row, and a little spice, and such is the composition of much
of the stuff for which medals have been awarded at fairs
and expositions,

The purity of the chocolate can however,be determined by
very simple means, One part of the material to be tested is
warmed with ten parts of water. The solution is allowed to
cool ; and on being thrown on a blotting paper filter, leavesa
reddish brown deposit. The liquid should pass through
promptly and be of a clear red, having an agreeable cocoa
taste. The material on the filter shoald also on being dried
yield a light powder of very little coherence. If, however,
the chocolate is adulterated, the liquid passes through the
filter slowly, and is of yellowish color, having & sweet taste.
A viscous mass remains on the psper,which dries alowly into
a solid form, The more viscid the residoum, the more burnt
flour the chocolate contains, Glucose is frequently substi-
tuted in the spurious material for cane sagar,

A Fortunate Inventor,

Our readers will remem ber that not long since we devoted
our first page to a description and illustration of Mr. E. F.
Loiseau’s machinery for the manufacture of artificial fuel
from coal dust, and have since frequently alluded to the
inventor's progress in Introducing the invention. We have
recently learned with much pleasure that Mr. Loiseau has
disposed of the right to manufacture the fuel in Great Bri.
tain, under his Eoglish patents, for thesam of $60,000 gold
and a royalty of twenty-five cents per tun when coal sells at
from 15 to 25 shillings per tun in London, the royalty vary-
ing with the price above or below these figures. The par-
chasors agreo to manufacture & wminimum amount of 100,000
tuns the first year (!), and after that to keep the market sup.
plied, on failure of which the Inventor can manufacture for
himself. This at the Leginniog, supposing coal to sell at
the above figures, would give the inventor the neat income
of $25,000 for the English market alone. Mr. Lolsean \s

organizing & company for the manufacture of the fuel la this
country.

To 61ve Inox A TeMPER vor Currivg PORFIYRY :—Make
your iron red hot, and plunge it into water distilled from net-

tles, ncanthus, and pilosella, or else in the juice pounded out
from these plants, ¥ oip's i
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AN INEXHAUSTIBLE INKSTAND.

Mr, Adolphe Teysonnidre, of No. 18 King William street,
Westminater, England, has recently patentod in this coun.
try an ingenious inkstand, which, hie says, is capable of yiold-
fng ink of a uniform color and quality, for along period,
by the simple application thereto, from time to time, of pure
'.m.

The device, as shown in our engraving, conslsts of an ink.
stand divided into two compartments by a porforated parti-
tion., Access to both divisions 1s afforded by orifices above
ropresented, covered with scrow eaps. In the smaller com.
partment a quantity of dry coloring mattor, which may be
aniline of any colors, ink powder, ordinary fnk evaporated,
evaporated extracts of dyo woods, soluble dyes, lndigo, Prus-
sinn blue, or any other similar materinl, is placed, after be.
ing enveloped in a porous bag or onvelope of unsized paper.
In the Iarger compartment is an invorted truncated cone, A,
which forms the dipping cup, and the lower end of which
rests against 8 sponge, which serves as a filter to keep back

any particles of undissolved coloring matter which may es.
cape from the envelope containing the pigment. When the
case s thus fitted, the cover is secured in place, and the ink-
stand s ready for the market. In order to uee it, water is
poured, through the opening for the purpose, into the smaller
compartment. A portionof the coloring matter is then dis-
solved, as the water thus turned into ink flows readily through
the perforated partition and sponge, and rises sufficiently in
the cone, 4, to be taken up by the pen. When all the liquid
is used, more may be made by simply adding more water,
and this may be repeated until all the pigment is dissolved.

The inventor also proposes several modifications of the
form represented herewith, but all are constructed on essen-
tially the same principle.

THE COLORADO POTATO BUG.

The Colorado potato bug, or doryphora decemlineata, a
representation of which we herewith present, has for several
years past made alarming ravages in the potato crops of the
western section of the country. Same forty years ago, it was
known in the Rocky Mountains, where it seemed to be indige-
nous, feeding upon the solanum rostratum, or wild potato.
When the common tuber was introduced in that region, the
beetle soon sttacked it; and spreading from one field to an-
other, in 1850 it had reached s point one hundred miles west of
Omaba. In 1861 it invaded Iowa, and, crossing the Mississippi
in 1864-5, it has since proceeded eastward at the rate of about
sixty miles per year; sothat it will probably reach the Atlan-
tic, unless some means be found for its extermination, during
1878,

Professor Hall, of Chicago, states that the beetle lays its
eggs on the under side of the potato leaf. These are speedi-
Iy batched. The larva, when full grown, is over half an inch
long, very thick in the middle, and tapering towards head
and tail. It is of & pale yellow cslor, often dusky or frackled
on the back, with emall blackish dots, and along each side
are two rows of large black dots, The legs are black, and
the head black and shining,

The mature insect, the beetle itself, is nearly half an inch
long and aquarter of an inch wide, Ita shape ia oval, very
convex above and flat beneath; of a hard crustaceous tex-
tare, smooth and shining, and of & bright straw color, the
head and thorsx being sometimes tawny yellow; head and
thorax marked with black spots: the wing casos with black
stripes arrsnged longitudinally, five on each cane, The an.
tennm are twelve jointed; the first five joints aro pale or
tawny yeilow, the remaining jolnts black, the last joint be-
ing small, and sunk into the penultimate one. The legs are
tawny yellow, the hips, knees, and foet being usually black.
It roqnhu less than & month to paas from the egg to the
beetle state. The sccompanylng figure, for which we are
fndebted to the Field, is & representation of the insect on an
enlarged scale, the line alongside showing Its actusl length.

Where the bug once gets & footing, It speedily destroys the
entire crop. It is believed to effect all ity transformations in
fifty days, so that s single pair would, if unmolested, pro

—— —

duce sixty millions of progeny in a single geason. Various
modes of preventing its ravages have been suggested. Brush-
ing or shaking the larve from the haulm ioto a vessel In
pometimes tried, but this is & Isborious and dangerous ope-
mation. Dusting the leaves with white hellebore powder is
an effective remedy when it is well done; the powder must,
however, ba froshly groand, as ic loses its efficacy when kept
too long. Paris green is also recommended, but both pow-
ders are irritating to those applying them, while the latter is
oxtremely polsonous, Birds, it is said, will not destroy the
bugs, ns the emanations from their crushed bodies are nox-
jous even to human beings, and, it is said, have caused several
deaths, "The symptoms resemble those caused by the bite of
the rattlesnnke, The beetle has several insect enemies, es-
pecially some varieties of ladybird, which prey upon its eggs
and larvio,

There has been considerable alarm in England, lately, lest
the pest should be iwmported thither in American potatoes,
and official investigations have been made in order to deter-
mine the advisability of prohibitingimportations of the
vegetables. The report, however, points out that the larve
of the parasite are not deposited in the tubers or conveyed
by them, and that with the exercise of propercare no danger
need be apprehended from bringing American potatoes into
the country.

THE SHADOW SAIL,

We oxtract from Land and Water the accompanying en-
gravings of a now gail recently patented in Epgland, and
called the Shadow, It seems well adapted for racing yachts,
us it allows of a remarkably large spread of canvas. The
fitting is, however, not American fashion ; and although when
onee distended, the sail would be of considerable assistance,
we thiok that the extra quantity of gear required, and the
cumbering of the musthead rigging with an extra gaff, will
hardly secure for it much favor from American yachtsmen.
We should imagine that the plan might be so modified as to
get rid of much of the clumsinese, particularly if the gaff,
48 our contemporary suggests, could be arranged so as to be
easily and quickly shipped and unshipped in any kind of
weather.

Fre. 1.

==

As represented, the gaff is attached by a gooseneck to
iron work fitted on the foreside of the mast. This iron
work projects from the mast in such a manner as to allow
the topmast to pass through it when requiring to be housed,
and is fixed about two feet six inches below the hounds of
the rigging, just above where the jaws of the mainsail rest.
The length of the gaff is regulsted by the hoist of the main-
sail, but should, when hanging down from the gooseneck
and in use, reach within about four feet of the deck. In
cutters, and for the foremasts of schooners, two halliards are
necessary, one on each side of the forestay ; but on the main-
masts of schooners, one will be found sufficient. 'When the

Fra. 2.

sail is not set, tho gaff can be stowed either alongside the
mastor lashed to the rigging as most convenient, The sail

| has hoops selzed on it; and when being set, these hoops are
'llipp«d over the gafl before hooking on the peak halliards.

[MAY !6, !8; J_“ B

An the hoops nre pssed over the gaff, the throat of the s
is hauled up; and when all aro on, the head of the mil iy
brailed closo to the mast. The gaff in then peaked up on the
proper nide of the forestay, and the boom, which is oxactly
similar to a spionaker boom, is rigged out, and the foot of
the snil set on it exactly in the same manner as & spinnaker,
Fig. 1 represents the sail as it now is, or when closs
reefed, Fig. 2 shows the sail when half reefed, or whily
boing set, When the sail is half resfed, the gafl will re.

Fi1a. 8.

——

quire more peak to set it. The gail, when fally set, is shown
in Fig, 3, which also explains how a topsail can be set over
the Shadow in light winds.

From the gaff end are fore and after guys, with which to
brace the gaff 1o its proper position. When gybing, all that
is necessary is to brail up the sail, lowerthe peak of the gaff,
unhook the balliards and guys, pass it under the forestay,
hook on again, and hoist away. of course having first shifted
the boom.

oy

IMPROVED LARD AND BUTTER CUTTER.

‘We illustrate herewith a new form of spatula adapted for
removing lard, tallow, butter, or similar material from the
tub, which provides an easy mode of freeing the ladle por-
tion from the clioging masterial. The device is made of
wood, and its lower end is broadened, beveled to a sharp
edge, and passes through an opening in the sliding piecs, A.
To the Iatter is secured a bar, B, which is slotted and through
the opening in which passes a confining stop, C. A button
on the upper extremity of the bar allows it to be convenient-
ly moved.

Lo
ﬂ "
i/

After the material is cut and lifted up upon the broad end,
nx shown in Fig. 1, the piece, A, is slid down to the extrem.
ity, us represented in section in Fig, 2, thus pushing the lard
off upon the receptacle placed for it, leaving it in & smooth,
attractive shape.

The device is simply constructed and easily operated, and
will doubtless form a convenient arrangement for the use of
grocers, dairymen, and others.

Patented July 80, 1872. For further particulars, address
the inventor, Mr. W. M. Bleakley, Verplanck, N. Y.

— -
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STRAIN DIAGRAMS AND THEIR REVELATIONS,

NY PROFESHOR B, T, THURNTON,

In the preceding article, a brief account was given of the
method of formation of sirain dingrams, whether made by
plotting the results of experiments (made s described ‘;l
the illustrated article published in the SCIENTIFIO AMERICAN
of Janunry 17, 1874) or by an autogeaphio testing machine;
and an explanation was given of the method of obtaining
valuable and interesting information by the interprotation
of the initial portion of the diagram, ool =

In the figure here given are rough copies of *severs, com.
plete strain diagrams, produced by the autographie torsion
machine at the Stevens Institute of Technology, by which
this novel internal examination of materialy, and its revela.
tions, can be more completely exhibited,

The curves here ghown do not exhibit the
effect of peculinritios in the material as per-
fectly as the originals, because it is neces
sary to reduce the horizontal scale very
much inorder to bring the figure into propor
shape and size to enter the columns of this
paper. The original strain diagramsof iron
occupy n space nearly a yard long and but
twonnd a half inches high, Those of steel are
five or six inclies high. The column of
figures at the right of the engraviog repre-
sents the maximum stress per £quare inch
of section exerted upon the fibers of the
metal by tension, when the product of the
weight on the end of the lever by its lever-
age is equal to the figure at the opposite
end of the plate.

Referring to the figure,the carve, A, is that of
zine. Its form at the commencement, concave
toward the base, shows its inelastic nature,
Its gradual rise shows that it may take a set
under the action of the smallest forces, Its maximum hight
is small in comparigon with its companion curves, and this
shows its weakness; it actually has a strength, in tension,
of but about 10,000 1ba. per square inch, and this was an un.
usually good specimen. Breaking off at about 65°, we learn
that its ductility is slight, the metal only stretching about
four per cent. Tin,T,is still wenker but vastly more ductile,
and its strain diagrém runs quite off the sheet, the metal
twisting completely around before breaking; but its maxi.
mum resistance only reaches about 5,500 1bs. per square
inch. Bis the curve of cast copper, and C, that of forged
copper. Could we follow the latter to the end, we would
find that the specimen hai yielded throngh more than 5007,
its fibera stretching to three times their original length. It
exhibited a resistance equal to over 28,000 Ibs. per square
inch., Ita limit of elasticity, that is the point at which it
begins to take a set nearly proportional to its distortion, is at
a very low strain, less than 10,000 lbs., and it yields very
considerably before it offers its maximum resistance. Iis
ductility is ita most remarkable quality. Cast copper con-
trasts strikingly with the forged metal. Its limit of elas-
ticity occurred at about 5,000 lbs. per square inch, its ulti-
mate strength was between 12,000 and 13,000 Ibs. per square
inch, and its elongation was but two and a half per cent.
This piece was from carefully selected ingot copper, cast in
dry sand at the Stevens Institute of Technology. It,like the
majority of the specimens here described, is therefore an un
usually good example of cast copper; and were it of impure
scrap, or had it been cast in green sand, its inferiority to
forged copper would have been still more marked. Green
wand seriously injures the metal by the production of porous
castinge, rendered spongy by vapors from the damp mold.

(lood wrought iron gives the live, D. The beginning of
the disgram, & line nearly straight but slightly curved in a
direction the reverse of the preceding, and inclined toward
the left,shows plainly that thisis a somewhat elastic material,
having s little internal strain. The short stretch of nearly
horizontal lines, which appears far more distinctly in the
originsl disgram, indicated that it is a fibrous iron, well
worked and rather hard. It takes a sot at very nearly 20,000
Ibs. per square inch, and its maximum resistance is nearly
60,000 1bs. It Bually breaks st some point beyond 240°; its
maximum elongation is about one half, on some lines of
fiber.

On this strain disgram will be noticed two of the lines ex-
Wbitiog elasticity. They are apparently perfectly parallel,
a fact which proves, what had already been suspected and
almost proved by more than one distinguished philosopher,
that elasticity romains unimpaired until fracture actually
commences, Comparing the inclination of these lines, ¢ ¢,
with that of the initial part of the disgram, we find all very
nearly of the same fnclination ; and the deduction, already
made from the slight curvature of the beginning of the din-
gram, that this iron is very slightly wenkened by internal
strain, is thus confirmed. The line, 1 1, shows the form of
the terminal portion of the dingram whon the metal is very
tough and ductile, like Swedish iron, for example. With
ordinary irons and with steel, the curve onds abruptly, as
shown in all those here given. The dlsgram, F F, is that of
the excellent iron, referred to in the previous article us hav.
ing glven & carve of such beautiful regularity. The line
exhibits perfootion in quality by it groat symmetry and
smoothness. Ware it shown in exlendo, It would be seen
that the spocimen only broke after n complete revolution,
and that the metal fs as remarkable for Its streogth wnd
ductility as for its homogensousness nnd purity. Thisisthe

{lustrated and described as No. 29 o the article of
January 17, 1874

The effect of tho presence of carbon npon the properties of
iron is shown by the succeeding dingrame, A low stowl,con:
taining 0 4 per cent earbon, and produced by the Bessemor
process, tells its story at G. The line I, is that of a Bie-
mens Martin steel, containing one half per cent or n trifle
more of carbon, while I and J are tool steels; K and 1 are
medium and spring steels, and M is the strain dlagram of
double shear steel, It ia seen, at a glance, that the introduc-
tlon of carbon lessens the ductility of the metal, while in-
crensing its strength and raising the elastic limit. The least
ductile are the tool steels containing one per cent and up-
ward of carbon. The most ductile is pure iron, containing
no measurable quantity of that element. Intermediate
degrees of ductility are produced by intermediate proportions
of carbon. Their strengths vary in the opposite direction,
increasing with the dose of carbon, in a pretty regular
proportion, which is expressed quite accurately, for unhard-
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ened steel, by a formula, constructed by the writer: T'=
60,000 470,000 C, in which T represents the tenacity in
pounds per square inch, and C, the percentage of carbon pres-
ent in the given steel. In the low steels, the lack of homo-
geneousness, due to porosity in tha ingot, is seen to be much
more noticeable than in the tool steels, which are rendered
more quiet in the mold by their higher proportion of carbon
and of mangancse.

In these high steels, the limit of elasticity, for the un-
hardened, is seen to rise to 60,000 1bs, and the ultimate
strength to oyver 120,000 1bs. per squareinch. The elongation
is reduced by the maximum dose of carbon to sbout one
and a half per cent.

N and P are the strain diagrams of white and of gray cast
iron. The one isstiff, hard, strong and brittle, its line rising
steadily upward without a sign of curvature or ductility
until it suddenly snaps, after sustainiog a very heavy stress.
The other offers barely & half as much resistance ; the curve
bends sharply and runs a little way to the left, and breaks
after the piece has twisted less than 20°,indicating a strength
of but a half of one per cent. It has, however, five times
the ductility of the white iron.

Malleableizing the white iron, a material is obtained of
which the line, O, represents the characteristics. It isvery
homogeneous, has lost no strength,and has gained immense-
ly in ductility. For many purposes it is better than average
wrought iron; and the readiness with which irregular forms
may be made of it, if of small size, makes malleableized cast
Iron a very useful material. “‘Steel"” castings are usually made
of an exceptionally good quality of this metal,

Glanciog over the collection of strain disgrams, it is easy
to select the proper kind of iroa for any specified purpose.
If mere strength is required, itis ovidont that the tool steels
are the best materisls, If ductility is desired, something re-
sembling Swedish iron is the proper metal. Comparing the

lists, we may readily determine which Is cheapest for the
specified work. When shocks are to be resisted, or blows
sustained, strength alone Is not sutliclent, Tool steel is too
brittle a material to be used in such situstions, and even
moderately hard steels wers tong ago found to be less valua.
ble than moderately good iron for such purposes. That
metal whick is at once strong and ductile is the proper one
to choose. The power of asubstance to sustain live loads—
its resilience—Iis measured by the product of ita mean ro
sistance into the distance through which it stretehes before
breaking, A close approximation may be obtained by multl.
plying two thirds the ultimate strength by the dintunce
through which elongation takes place, The metal giving the
highest product is the safest sgalnst rupture by blows, Of two
metals giving equal products, choose that which Is stiongaet,
An arenof the strain diagram measures precisely the value
of n muterinl to moot shocks. It s exactly proportional to
the product just referred to, and Ity construction affords the
only meany, yot digeovered, of detormining resilionce with
precision, Examioiog the diagramy, It ia soon that, excopt
the very purest and most expensive wrought fron, the low
steels excal all othor materinly in this respect, while they are
stronger than apy iron; and we percelve s vory oxcellent
reason for the wonderfully rapid introduction of Bessemer and
Slemens steels, in rall and muachinery makivg, which hag
rocontly tuken place. A steel contuining loss than one half
por cent earbon i not affected fnjuriously by changes of tam
perature, cannot be hardeoed, hng at once great strongth aud
considerable ductility and Is the best known metal,all things
considered, to be placed wherever a structure Is liable to
severs blows and hegvy strains, and therefore must be both

light and strong.

qualities of several metals experimented upon with the price |

—

Much mors could be learned by the study of our strain
dingrams, but space will not pormit further examination of
this method of molecular inspection, which physiclans might
probably term a stethoscopic examination of materials uzed
in construction. Should the opportunity offer, we may, at
wome future time, be able to discuss some of the more novel
facts which have been learned by the appiicalion of this new
method and apparatus to regearch In field in which much
has been done, but in which there still romains much to be
digcovered.

STEVENS INSTITUTE OF TECHNOLOGY,

—_— -
A Six Acre Molling ML

The Pheenix Iron Company, whose great works are at Pho:-
pixville, Pa., about an hour's railway ride up the Schuylkill
from Philadelphis, have nearly completed a new rolling mill
building, which is notewortby in several respects. The Led-
ger saysit is belioved to be the largest single
mill buildivg,” under one roof, in this coun-
try. The ground plan covers about six and
a quarter acros of ground. Its longest di-
mengion is nine hundred and thirty-eight
feet, and its breadth is two hundred and
ninety feet. The principal material of the
building is wrought iron, the roof being
slate, The building rests upon about two
hundred and fifty wroughtiron flange co-
lumns of three eighths thickness of iron, of
the well known Pbenixville pattern. These
rige about thirty feet to the eavesof the roof,
and are but eight and a half inches in diam-
eter through the cylinder, and about twelve
inches in diameter from the tip of one flange
to the tip of the flange on the opposite side
of the column. At a short distance they
look very slender, copsidering the great ex.
panse and weight of the superstructure they
have to support, but they have been proved
to be capable of sustaining many times the greatest weight
or force they are ever likely to have to resist. The roof rises
to the hight of sixty feet at the ridge, the framework being
exclusively of wronght iron, firmly braced and tied with rods
and links. The furnaces, engines, and machinery will cost
nearly a million of dollars. The cost of the building will be
about £280,000.

- ?l;‘llm
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Elongation of Conductors by Electricity,

Various physicists have from time to time studied the
modifications in the molecular state of conducting wires,due
to the pa=sage of the electric current, Wertheim arrived st
the conclusion that the transmission of the current modified
the elasticity of the conductor, but Edlund, on the contrary,
by a loog series of careful experiments, has dstermined such
not to be the cage. This latter investigator has found, how-
ever, that the elongation of the wire under the influence of
the current is sensibly greater than the dilatation due to the
elevation of temperature resulting from the passage of the
electricity. Two calcalations were made of the temperature
of the wire, one deduced from the relation previously estab.
lished between the galvanic resistance of the conductor and
its temperature, the other from the elongation of the wire
directly measured and of its coefficient of dilatation, equally
known. The second mode of determining the temperature
constantly gave higher figures than the first, and M. Edlund
therefore concluded that the current produced a special
elopgation In the conducting wire which is added to the ex-
pansion resulting from the accession of heat.

Quite recently M. Streintz has taken up this subject, and,
by further investigation, has sought to measure accurately
the galvanic elongation for different metals,

The obseryations were made on wires 0 019 inch in disme-
ter and 21 inches in length, the ends of which just touched
two levers which carried mirrora placed in the prolongation
of their axes of rotation. The divisions of a graduated
scale were reflected in the mirrors,and thuysthe displacement
of the extremities of the wires could be acenratoly read. All
the wires except those of hard tempered steel showed a
marked oxcess of expansion under the action of the current,
which varied according to the different metals from 11 to 27
per cont of the dilatation of the wire under the action of
heat alone when brought from the normal temperature, 68*
Fah., to that fixed as a limit, 181* 4%,

M. Streintz sums up hia results an follows: 1, The gal.
vanic current causes no other modifiention of the elasticlty
of a conducting wire than such as results from the slovation
of the temperature produced,

2. Under the action of the current, the conduoctor expands
more than when It is earried to the same temperature with.
out the current; tempered steel alono does not present this
oxoess of dilntation,

3. Galvanio dilatation does not manifest Itsellimmedllwly
on the closing of the current, but graduslly, as does ealorific
oxpansion,

4. Galyanle dilatation is not the consequence of an electro-
dynamic repulsion, but probably results from s cslorific
polarization or an orientation of the calorific vibrations,

Tue superior effect of Hnd.nua over bratality, in the ma.
nagement of balky orrestive anlmals, s forcibly lustrated
in the following incldent, rolated of one Sam Jones, who
lived up In Orange county, N, Y, Now Sam Was An enor-
wous enter, and It bappened that he wos one day baullog
load to the nearest village, when his team was stuck in a
sand Lill.  'Well, did Sam fret and scold his oxen or unload
histeam? Not he, He very coolly took down his dioner
from the loud and sat down and ate 1t, when his oxen started
off with the rest of thoe load wihout further trouble,

-
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~ PROCEEDINGS OF THE NATIONAL ACADEMY OF
T4 SCIENCE.
 Wa continue our abstracts of the papers read before the
National Academy of Science at its recent scssion in Wash.
Angton, Dr. E. Bessels gave some further scientific
' RESULTS OF THE POLARIS EXPEDITION.

1t I8 probable, he thinks, that Smith’s Sound must be re-
garded as the best of the three gateways to the pole, A chan-
nelof almost 800 nautical miles in length and in some places
soarcely twenty-five miles in width, separates Greenland
from Grionell Land and the archipelago south of it. This

soparation, as the nature of the land between S1° and 82°
Iatitude demonstrates, took place in agouth-north direction.
The spoaker then proceeded to explain various phenomenn
which tend to confirm this view, and pointed out the truth
that the southern end of the strait is the older as is apparent
from the fact that the southern portion of it is evidently
broader than the northern ; and also the fiords on the south.
west coast of Greenland are by far more numerous and
deeper than farther north. According to the theory,a warm
current must have moved along the east coast of America,
and must have entered Baflin’s Bay, having the full strength
of an unweakened current in washing the end of that bay.
‘Thereby considerable stmospheric precipitation as rain was
occasioned, accelerating the growth of the glaclers, which
moved on toward the valleys, and then formed spurs. The
fiords we must consider as the former beds of these spurs.

‘What was the agency which caused the separation, we
can only surmise. There are two probabilities: either the
channel is a fissure which gradually widened because of
the influence of the current, or it has been eroded by the
action of a glacier, the south end of which gradually melted
down. The lstter hypothesisseems the more probable of the
two, and we may regard the channel itself as formerly an
immense fiord. But we know that the soundings of fiords
are usoally shallower at the mouth than at the head, while
with Davis’s Strait and its continuation exactly the reverse

~ is true: the greatest depths are found at its entrance.

In reality, nothing else could be expected. We know
that the bottom of the North Atlantic is slowly but continu-
ally sinking, and has been ever since the miocane period.
Among other evidences is the fact that the Bermudas rest on
s coral foundation. This motion reaches far north and in-
cludes a part of Greenland.

Professor Wm. Ferrel of the United States Coast Survey

spoke upon
THE TIDES OF TAHITI,

the peculiarity of which is that the solar tide is for the
most part greater than the lunar tide, although the force
producing the latter is more than double that producing
the former. There is only one other case of the gort in the
world—at Courtown, Ireland. It is not, however,due to any
exception in the general theory of the tides. Certain con-
stants in the tidal expressions, which have to be determined
by observations, are unusually large in this case. It is yet
impossible to specify, however, what are the irregulurities
of ocean bottom and of coast outline which occasion the
phenomens in this partioular instance,
In a paper on
METAMERISM IN ORGANIC CHEMISTRY,

Professor Wolcott Gibbs, of Harvard, presented a novel and
valuable discovery regardiog metamerism, which has never
before been observed in organic substances, Bodies are said
to be metameric when they are of the game composition and
atomic welght, but differ entirely in their properties in con.
sequence of different molecular constitution.  Professor
Gibbs has discovered six such bodies, bearing such a relation
to one another and toa seventh, The substance with which
the series begins was discovered by Dr. Eidmaon and is an
exceedingly stable compound denoted by the formula: CO,
(NH,)g, (NO,),, or two equivalents of cobalt,six of ammonia,
and gix of nitric oxide. In the following formula, the am.
monis is repromx}led by A and the nitric oxide by X, for the
sake of abridgement :

First series—Eidmann's discovery:

sesessseses “eeseseseisteansti s sanaaeg, Co, A X,
Second series—Dr. Gibbe' discovery :

In It
(Co,A Xy) 2. Co,A X,

(Co,AgX,) =
11 v
(CoA Xy) 2 (CoA X)) = 8. Co,A X,
11 v
(Co,A Xy) 8 (Co,A,,) = 4. Co,A X,
Third series—Dr. Gibba' discovery :

vl VI

(Co.X,,) (Co,A,,) = 9, CoAX,
VI

(Co.X,) (Co,AuX,)); = 4. CosA X,

(CoaXy)) 2 (CojA X))y = B. Co,AX,

As oach of the salts thus obtalned is beautifully crystaline
and perfectly well defined, and each salt of the kecond snd
third groups gives the reactions of each constituent with per.
fect dlstinctness, 0o doubt can exist ay to their real chemical
gtructure,

Professor Alexanderof Princoton,gave some brief remarks
on the

COMPARATIVE VELOCITY OF LIGIIT 1N ATIAND IK VAOUO,

relating to & small correction of the veloclty of light an de:
duced from experiment. This, nccording to the undulatory
theory, must be less in atmospherie aly than in vacuo, in the
inverss ratio of the Index of refrastion of atmospheric air to
1, that is, a8 1 to 1000204 Ths velocity then, as ascer-
talned by experiment, under the alr should be Increased
by just about 0°000204 of Iteslf to be equsl to that in

Scientific  dmerican,

vacuo; that is, to the extent, almost exnctly of 55 miles per
second, & very small quantity indeed in comparison with the
whole velocity of 185,000 miles per second ; and yeot,small as
it js—nnd so small as to be below the limits of error of the
experiments in question,—it is yet very closely equal to three
times the velocity of the earth in its orbit,

Professor Hayden presented a general account of sclentific
explorations in the west and gave a brief summary of the
forthcoming seventh annual report of the expedition under
his charge. Professor Silliman deseribed the

TELLURIC ORES OF COLORADO,

The mineral is found on the side of a dyke some fifty feet
in thickness, and was introduced by & plutonic invasion of
this formation. The speaker had found that, in many in
stances, telluric ores were assoclnted with gold, and the
aggociation was very unfortunate for the gold miner, as in
one instance £8,000 worth of gold thus associated was thrown
away (through ignorance), while the yield of the rest of the
ore was only £40 or £50 to the tun. Professor Billiman
asked Professor Endlich to perform an experiment, showing
the presence of tellurium by using concentrated sulphuric
acid, A bright purple color was rapidly obtained when the
ore was thus troated with heatin o test tube. Inone speci-
men of these telluric ores,there was $55,000 extracted from a
tun.
‘With reference to

THE LAWS OF CYCLONES,

Professor Ferrel reviewed the theories of Espy and of
Redfield, Reid and others, and re-enunciated his own views
published several years since.

Concerning

THE GREAT TELESCOPE AT WASHINGTON,

Professor Newcomb gave gome interesting facts. The
question is frequently asked, how does the new instrument
compare with other telescopes? This is difficult to answer,
since there are no refracting telescopes in this country of
comparable dimensions. The question as to the comparative
efficiency of refracting and reflecting telescopes is frequently
raised. It must be admitted that great reflecting telescopes
give very variable results and are very apt to prove unsatis-
factory. As aninstance of this, if we examine the record of
Herschel's work, we find that nearly the whole of it was
done with his two foot reflector; we shall almost arrive at
the conclusion that all the work accomplished with the four
foot refiector might have been Jone with the smaller instru-
ment. The same comparison of results leads us to a similar
conclusion with regard to the four foot reflestor of Lassell—
probably the largest ever constructed. He had under the
clear skies of Malta made many important observations; but
when he took his four foot reflector there, hoping with it to
verify his discoveries, it does not distinctly appear that he
succeeded. Struve, after looking through the four foot tele-
gcope, wrote that it was not in any remarkable degree mora
powerful than his 15 inch instrument at Poltava. The only
exception 1o this generalization is the fact that the four foot
ingtroment of Lassell did really discover the two inner
satellites of Uranus. Professor Newcomb having redis-
covered these with the new instrument, and thus verified
Lassell's discovery, thinks that they could never be seen
with a 15 inch refractor. In the new telescope the outer
satellites of Uranus look as if of about the size that Ursa
Minoris appears to the neked eye. The smaller satellites,
strange to say, have been best seen when the moon was
shining, and its light was plainly apparent in the telescope ;
the first of these appears about half as bright, and the
second about one third as bright, as Titania.

Our friends have asked whether there iz difficulty in the
Washington telescope on account of spherical aberration,
This proves to be a very small factor; its total amount is
less than that produced in the lens by ordinary atmospherie
variations of temperature—an effect which is noticed when
work Is first begun with the instrument of an evening, but
which rapidly wears away as the glass acquires the uniform
temporsture of the rest of the instrument. It seems to be
only the rays near the edge of the glass which are thus af-
fected. Professor Newcomb has looked through many
other refracting telescopes, by way of comparison, and after
full consideration believes the new instrument to be a great
BUCCORSE,

FLANETARY SATELLITES,

Profegsor Alexander gaid, are claimed to regemble our moon
in the coincldence of their times of rotation and revolution ;
and that In consequence every satellite presents always
nearly the same side to its primary. One occasion for this
belief is found on observing the special vicissitudes which
the light of the satellites exhibits, each specified change re-
curring when they have again arrived at the same position
in their orbits around their respective primaries. Another
evidence is found in the remarkable phenomena of their ap-
parent logs of light on certain occasions.

The loss of atmosphere is one of the supposable conse
quences of those stringent conditions, ns indeed M. Laplace
has intimated, when, after stating the distance at which the
attractive force of the earth is In equilibrivm with that of
the moon, headds: “ If at this distance the primitive atmos.
phere of the moon bad not been deprived of all elasticity, it
would be earried to the earth, which would thus deaw to
itwelf, "This s perhaps the reason why the moon's atmos-:
phere is nearly insensible.,” We may fairly Inquire whether
this hins not been the case with all the satellites, and their
common experience,

Professor Loomis, in & paper on the

LAWS OF STOHRMS,

explained the process by which he computed the relative ve-
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locities of the winds, ete., at high al wuch s th
the signal service stations i fm%mq
to the conclusion that, at the hight of 6,000 f«et in the w
ern quadrant of a storm, the veloeity of the wind is
than doable that of the storm. By suother serios of ¢

tations he obtained the forms of the Igobarie curves
least 200 cases. In 85 por cent of the whole num o

cases, the major axis of the isobar exeseded fts minor axisbs W

balf its length; in 80 per cent the major was doud

minor; in 8 per cent the major axis was at least
times the minor. The storms of the United States are mont.
ly of an oval form, with the longer axis most frequently ina
direction sbout N. 40 E. About three quarters of the great

storms originate in the extreme west. Ina case of m"'! .

the details were particularly reviewod, it seemed probabls
that the first development of maguitude in & storm began
with the collision of moist air from the Pacific Ocesn against
the peaks of mountains in Oregon, resulting in heavy raln.
fall. But the most remarkable«fact elicited was that the
storm, onee originated and organized, traveled over the high.
est mountain ranges without indicating sensible obstruction,

proceeding eastward across the whole continent 'ol"l'qﬂ“

America,

" An exceedingly interesting and valuable paper on the
mode of formation of the earth, its condition as to interior
fluidity, and the probable limits within which it was reduced
from a fluid state to its present condition, under the title of
‘“ A Criticism on the Contractional Hypothesis of the Earth's
Surface Changes,” was read by Captain Clarence Dutton of
the Ordoance Corps, U. S. A. Mr. James D. Warner of
Brooklyn read a technical paperon a new eet of Bernonilli's
numbers, which are a mathematical invention for shorten.
ing certain processes by their application to the coefficients
of development of expanding series,

At the conclusion of this paper, Professor Henry simply re-
marked “The Academy is now adjourned.” and thuos the
session ended without the passing of resolutions or any other
of the usual formalities.

Correspondence.

Frelght Cars,
To the Editor of the Sciontific American:

I notice, in your issue of April 11, an article headed “ A
Chance for Inventors,” which article attracted my attention.
Bearing as it does upon a matter of great importance, it
ought to be called to the attention of car builders generally ;
and while I am compelled to differ with the author very
widely in many respects, I fully concur in the belief that
there is & need of improvement in this direction.

But where is the inventor who is able to overcome the
the numberless difficulties that stare him straight in the
face at every turn? We wait for him to appear. The
author of thearticle referred to seems to exhibita wonderful
lack of knowledge in regard to the difficulties which must be
met, when he suppoges that the strength for carrying of a
country wagon is to be placed in comparison with the
strangth for carrying of a freight car, and that its paying
weight should be, in proportion, equal to the former.

For the past seventeen years, I have been a practical car
builder, and have tried & great many experiments in build-
ing very light cars,both for passengers and freight,and every
experiment has proved a failure, Some fifteen years ago,
box freight cara weighed only from 15,000 to 16,000 Ibs. and
would carry 10 tuns, These cars proved to be sufficiently
strong and durable at that time, when the railroads were
doing only a local business, running short trains and resting
them at almost every station (a car requires rest as well as n
man, if it is to last long). Then every railrond had its cars
under the master car builder’s sare, who watched over them
as carefully as over his children; and if they did not return
when they ought, they were looked after in the same way.
Our repairs wore then very light, But since that time, the
world has not only been revolving, but, moving in other di-
rections ; and today freight cars, formerly simply local car.
riers, are intorchanged by nearly every railroad in the United
States, and are drawn (in tramendous trains) thousands of
miles, with but short stops and no rest from their loads,

It has been said that the steam engine is subject to fits and
starts, and, when attached to one of these long trains, must
of necessity tost the strength of the most workmunlike and
thoroughly bullt car to its utmost capacity, which would not
be the case If only n fow onrs were taken. Couple even
twelye or fourteen country wagons together, and I doubt
very much if they will carry the load referred to (8,000 1ba.
to n wagon) for very long, successfully,

Box freight ears have and can now be built to weigh not
over 12,000 1bs,, and 1 will guarantes to baild them, not to
exceed that welght, so that they will earry succesafully 10
tuns to tho oar,  But thsy must bo taken in very short
traing, as thoy would be likely to recelve injury by sudden
starts and stops 1l taken inlong treins, Consequently, as
the rule and not the exception is long trains, we are plased
under the necessity of bullding our freight cars about three
timos ns strong as they were bullt fifteen yenrs ago; but the
welght has not Incrensed in that propoztion, being only one
or two thousand 1be, more: we therofore have reason to bd
thankful for this improvement nlready made.

I'reight cars are subjocted to very rough usage; for exnm:
ple, an ongloeer couplos his engine to a train of forty cars,
and undertakes to start gently; he finds that this makoes no
impression on his train; he therefore backs up with as much
fores s possible,and then,putting all the force of the power-
ful machinery to work, starts up again.and perhaps may re-:
poat this several times bafore succeeding. In view of these
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sovere tests that our freight cars are callod upon to encounter,

I think every engineor will say that the fault is not in their
strength, but rathor’'in their wenkness, Wood or lron of
certnin dimension has o capaclty of overcoming a cortain re-
sistance ; and when it is forced boyond its capacity,it broaks.
Now the question In: In what form will a certain dimonsion
of wood or iron rouint the greatest forcet This can only be
sottlod by conwtant experiment,

How long would a train of country wagons stand the
prossure above nnmed ? I am very unxlous to lenrn how to
bulld a lighter oar than I am now bullding, to give me the
same strength or power of resistance; and have therefore
written this for the purpose of drawlng out information,

Our box freight ear bodies welgh 9,785 1ba,, truck with
brake, 4,445 1bs., truck without brake, 4,140 1bs,, total wolght
of box freight car, 18,870 1bs. Our passenger car. bodies
wolgh 27,880 1bs,, trucks weigh 18,200 1bs,, total welght of
onr, 40,580 1bw, The car will geat 72 passengors with o
saloon and 70 without a saloon.

NEW ENGLAND,

Patont Affairs at Washington,
2o the Editor of the Scientific American :

The past wintor has probably been one of the busiest ever
known in the Patent Office, and the work Is still incrensing,
ns will be seen by the fact that the number of fees of all
kinds paid in during the first thres months of this year Iy
10,528, being an increass of five hundred and twenty over
the corresponding period of last year.

‘With this incrense of business and the constant accumula.
tion of materinl, such as files, drawings, models, ote,, there
is u great necessity for more space, espocinlly in the model
halls. The cabinets for exbibiting the models being full
and running over, most of them bhaving their tops covered,
in some cases the models are piled, one on another, until
the lower ones are broken with the superincumbent weight.
Unless something is done soon, the models will be in such &
terrible confusion that it will be almost impossible to exam.
ine them. The machinist is doing his best to make room by
putting the models closer together, but this is a mere tem.
porary expedient, and gives but little space. If the galleries’
in the South Hall were completed, a large number of cabinets
could be added, but these, it is stated, cannot be built for
want of money, although enough has probably been wasted
in bullding a private conservatory over the roof of the West
Hall to complete the galleries and have money to spare.

From the number of applications before Congress, it would
appear that the lobbyists are endeavoring to run another
Patent Office in the Capitol, as the following list of cases
now before the Committee on Patents will show:

THE CONGRESSIONAL PATENT OFFICE,—LIST OF APPLICA~
TIONS FOR EXTENSIONS OF PATENTS NOW BEFORE CON-

GRESS,
A. B. Wilson, Sewing Machines.
MecClintock fomig. arvester.
J. Fritz, Ro ron.

J. Hazeltine, Water Wheel.

J. Nock, Inkstands.

T. W. Mitchell, Finishing Brush Handles.
©. W. Williams, Canal Locks.

J. Wyman, Setting Blind Staples.
Vinton & John, Furnaces,

Motes 5 Knl;ﬁng Machine,

J. Lilley, Surveying Instrument.

A. Dillman, Corn Shellers.

Rollin White, Fire Arms.

Akin & Felthausen, Sewing Mu:htnu.

%:;:l&lzll’nkm O R

ower Loom.

A.J. Hathaway, Converting Motion.
L. C. Chase, Buckles.

H.

Cook, Webbing,
s Bniiaiing Moldings.

Eliza Wells, Forming Hat Bodies,
Macomber, Straw Cutter,
Machines,
ine Attachmeont,
w. , Bewing Muchine,
A. J. Vandergrift, Grain Separator,

In addition to thess cases, I find the following nnmes of
parties who have applications filed, but the records do not
show the inventlons protected by their patents: 8. 11,
Hodges, Henry Lill, N, Whitehall, Alphs Richardson's wid.
ow sud heirs, T. & L, Winans, J, Kirby, E. P. Torrey, J. G.
Perry, and G. Wollman,

~ One of the most conspicuous of thess jobs in the caxo of
the Wilson sewing machine, which is up before Congrons for
the third time. This patent covers up every “* roughened
gurface,” * four motion " or * wheel feed,” and the sewing
mschine rings hnve controlled it now for twenty.ono yoars,

m
?

~ thereby shutting off all competition, which has enablod them

to wring millions yearly from thoe people; ** and yet they are
not happy,” but want this protty little privilege for soven
yesrs looger, 1t ls rumored among the knowing ones that
the promoters of this extension expect to diepense rome:
thing nice among thowe who sro disposed to Lelp them, and
) 0,000 bss already been sont down here as an

e good things o come. The plan proposed at

t of

pt, A 0eor 88 | can Joarp, In 10 get Congress 10 pass an

- Srientific Dmerican,

ot directing the Commissioner to examine and decide the
cano in the same manner as n firgt extension, and then bring
their whols foree to bear upon him to decide favorably, At
the two provious attempts, the application Lna been kicked
out, the Congressmen being afraid to facs their constituents
with the additional digeredit such a palpable job would give
them—the Crodit Mobiller and  back puy grab” being as
much na they could hope to carry comfortably—but, by turn-
lng the matter over to the Commissioner, they hope to be
able to oblige their good friends of the sewing muchine riog,
and yet throw the blame on the former should their constitu-
onts make trouble about it, The ring hope to succeed with
the Commissloner by means of a protended sale of the first
extension for £50,000, 8o as to make out that this was all the
benefit that Wilson received from it, and that he should
therefore have another term of peven years a4 a compensa-
tion for being such a fool as to sell o patent worth millions
for such u pultey sum. By menns of this sale, and by tales of
the hardships, sicknees, and other troubles which Wilson en-
countored in Lin early days, they hope to work on the bene-
volent hoeart of the Commissioner and induce him to grant
another extension, There ure some persons who even go so
far nw 10 ey thut the same weighty reasons are to be employed
with the Commissioner that are found so efficacious with the
lobby, but, of course, people who know him will not believe
a word of this; yet, in view of the rumor, it would give an
ugly look to the matter to those unscqusinted with him,
should this extension pass.

In addition to this there is the Akin & Felthansen case,
which, if extended, will also cover up the sewing machine
business completely; but thess parties, although formerly
connected with the combinntion, appear to be—and I believe
they are—working against them, They want Congress to
extend thoir patent #o that every one ghall have the right to
manufscture by paying them s small royalty, Such an ex-
tension, however, would have to be very carefully worded,
or otherwise it would fall into the hands of the ring who
bought of them the Jast extension, the agsignment being so
waorded as to carry with it any future extension,

Besides these extension bills and the bills reorganizing the
Patent Office, soveral bills have been introduced into Con-
gress, affecting inventors and patentees, One of these au-
thorizes the payment of $100,000 yearly for ten years a8 pre-
miums for meritorious inventions, in the sums of from one
to ten thousand dollars, Another bill proposes the exten-
glon of any patent for seven yenrs on the payment of $100
by the inventor, Both of these, I believe, have been report-
ed unfavorably. A third bill provides, first, that there shall
be no more extensions ; and, secondly, that any person or cor-
poration shall have the privilege of manufacturing patented
articles by paying a certain percentage (not yet fixed) on the
selling price, OCOASIONAL.

WaAsHINGTON, April 80, 1874,

.
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Steam on the Canals,
To the Editor of the Scientific American :

If & man, using a lever, were to place his fulcrum on water
when he had a chance to place it on dry land, he would not
be congidered fit for a juryman. Bat this is what inventors
are doing in the Erie canal problem. If they would tske
one of the engines out of a boat which they are trying to run
with & 200 tun cargo at three miles an hour, and put it on
the tow path, it would take eighteen boats of 230 tuns each
(4,140 tuns) two miles in an hour loaded, and go back
light at four miles an hour, averaging on the round trip
three miles.

Trains of boats could be drawn in this way, of such a
length and so frequently that the capacity of the cansl would
be equal to the number of boats that could be got throngh
the locks. A train every six hours would do a business of
nearly 4,000,000 tuns in the season, at a cost of about one
dollar per tun, including river and harbor expenses.

Highland, Towa. WILLIAM SLOAN.

&

The Mercurial Telescope.
To the Editor of the Scientific American :

On page 20 of the present volume of the SCIEXTIFIC AMERI-
CAX may be found a communication on this subject from
Mr. John Linton, of Baltimore. In reply let me state that
if, on nccount of the instability of the mercury at the center
of the revolying vessel, it is desired to dispense with a por-
tion of the center, the loss will be only in point of illumina-
tion ; in fact,if the mirror is large, there will be enough reflect-
ing surface remaining. A diameter of three feet in the cen”
ter of a ten foot mirror might be dispensed with, and at the
same time the efficiency of the mirror wounld not be impaired ;
for we should loge only one eleventh of the entire reflecting
surfnco,

One plane mirror would suffice for keeping the beam of
light, from objects out of the zenith, always vertical upon the
mercurinl surface, Its width must be equal to the diameter
of the merourial mirror; and its length must be greater as
the altitude of the object Is greater,

By nctual caloulation, itis found that, when the lati-
tude of the object is 80°, the plane mirror must ba 1900 feat
long, in order to reflect vertically a heam of rays ten feet in
dinmoeter, If the object is 60° aboye the horizon, the length
of tha mirror must be 88'04 feet. Of course it in impractica-
ble st present to construct an accurately plane mirror of these
dimensions ; consequently the great mercurisl concave can
bo used anly for the examinntion of objects when in the
oxact zonith, Nevortholoss, its use would secure lmportant
results, At many available latitudes in the United States
there are interesting celeatial objects which culminate in the

senith ; and even during the short time of their passing the

flold of view, the distinguishiog features of each objject
might be noted, That sn object may pass through the
zenith of any place, it declinntion—which may be found in
the star eatalogues—must be equal to the Iatitude of the
place.

The concentration of light, also, would greatly facilitate
an exsmination, by the comparison method, of the spectra of
colestinl objects whose Illumination is feebls, These few
facts are presented with the hope that Mr. Linton may con-
tinue the experimonts o sppears to have begun. Let him
communieate to the SUrexTIvie AMERICAN at gome future
time o few details of hin moethod, whether the results at:
tained were successful or otherwise,

Amherst College, Musa, D.

“r
The Reclamation of the Colorado Desert,

v the Editor of the Bolentific American :

The possibility of the project of reclaiming the Colorado
desert by turaing the Gulf of California, or the river, into it,
will be more readily understood when it is known that the
whole desert is interlaced with high mountain ranges, leav-
ing the valleys between them generally at considerable els-
vations above the level of the ses. The mont trayveled route
from San Bernardino to Fort Mojave, nearly sloog the 85th
parallal, ghows this. After crossing the sierra at an eleva-
tion of about 5,200 feet, we steadily descend to and slong
the Mojave river, to about 1,100 feet above the level of the
gea ; we then rise until, at Marl Spring, it is above 4,000 fest ;
and it remains at or above 4,000 feet for fully 40 miles, when,
after crossing Piute creek and the Mount Newberry range, it
descends rather rapidly to the Colorado river, at about 500
feet elevation. Except part of the Armuagozza region and
Death Valley, north of said route (said to be the only spot in
the United States sctually below the level of the sea—by
about 120 feet), the whole vast extent hardly shows a depres-
sion below 2,000 fest, The lofty unbroken Wahsatch moun.
tain range seems to prohibit, pretty effectuslly, any attempt
to turn the waters of the Colorado from sbove the Big Cafion
of the Colorado into the desert.

A government grant, ostensibly for that purpose, will no
doubt benefit some interested parties speculating upon the
monopoly of the mines embraced in the region in question;
but it is more than questionable whether the alleged object
will be accomplished. R. p'H.

Fayetteville, N, C.

The Relative Attraction of the Earth and Sun.
To the Editor of the Scientific American:

In your issue bearing date March 14, I find an article from
the pen of Mr. Ericsson, in which the subject of the re.
lative attractions of the earth and the sun is presented in a
most happy and eatisfactory manner. Mr. Ericsson is right.
The centrifugal force, as & factor in the calculation, was over-

looked by me. 1 acknowledge my obligations to him for the
correction, W. B. SLAUGHTER.
Brownville, Neb,

Transparent Paraflin.

The paraffin of commerce is & colorless, tranglucent sub-
stance, perfectly inodorous and tasteless. It floats on water,
and has a density of about 0870, and melts at about 118* 1o
140" Fah., forming a colorless oil which, on cooling, again
solidifies into & crystaline mass. It boilsat about 698°, and
volatilizes without decomposition. Paraffin does not absord
oxygen from the air, and is only slowly attacked by sulphu-
ric acld, even at the boiling point of water. It is not at all
attacked by dilute nitric acid, and only by the strong sacid
after prolonged boiling, In fact, chlorine or any part of our
most energetic chemieals but slowly acts upon this curious
substance, which may be considered to be as neutral to the
general run of chemicils as our glass vessels. Lately it has
been discovered that if paraffiin be heated for some con-
siderable time in a tube sealed up, the result is & more fusi-
ble paratfin, exactly similar in its apparent chemical compo.
sition, but much more soft and fusible—that, in fact, if the
heat be continued fora considerable time, the paraffin being
still under pressure, we obtain ultimately a parfectly trans-
parent liquid paraffin,

Ascent of Sap In the Bark of Trees.

M. Faivro bas recently performed a sories of experiments
on the mulberry, hazel nut, and cherry laurel, which he con-
slders goes far to prove the fact that the substances which
gupply the food of plants have an nscending motion In the
bark. For this purpose, he made perfect or imperfect an.
nulnr incisions through the bark, or detached piecss of the
bark, to which buda were attached, or removed entire oylin.
dors of bark from the trunk. The result of the experimenta
was that the buds always continued to develop when the
commuuication remained uninterrnptod with the lower por-
tlon of the trunk ; while when this communleation was com
plotoly destroyed, the buds invariably withered awsy. If
the bud was separated by a perfect snnular incision, it with-
ored tho more slowly the greater ita distance from the in-
clsion; and In these casos the starch disappeared entirely
from the portions of the wood sbove the incision botween it
and the bud,  When entire cylinders of bark with buds on
them were romoved, the buds continned to develop, and
ovon produced branches bearing leaves. ' ;

A onkek for §60,000 was recontly handed the inventor of
motallic tips for childrens’ shoes, in payment of his shaze in
o rolssue of the patent, which he hsd originally sold for
$100.  Aod now, with such encouragement as this, sngg
the Commercial Advertiser, why can’t ho win tha '
gratitade of mothers by inventing some Kind of brass ¥noe
plates for little boys’ tronsers ! ST
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THE NTAGARA DIRECT AND DOUBLE ACTING PUMP,

“ Machinery so simple in ita details of construction, that in
vew mining sod ofl regions, where mechanic shops are not
yet opened, any man of ordinary intelligence may be able
1o put it together and take it apsrt as ocoasion may require.”
Such Isthe alm of the manufactarer fn devising the various
varieties of steam pump, many of which are doubtloss al-
ready famillar to our readers under the name of Niagara,
and ns the work of Mr, Charles B, Hardick, of No. 23 Adams
strost, Brooklyn, N. Y,

In the annexed ongraving will be found a ropresentation
of an improved form of one of these machines, known ns
direct and double acting, for
which is elsimed many ad-
vantages which will doubt-
less commend it to thoeo en.

ged in the multitude of
industries to which the
stoam pump {8 an indispon.
sable adjunct,

8o far as is consistent with
durability, we are told, the
pump is cast in separate

cident or breakage, the por-
tion Iimmediately affected
need only be replaced, the
eylinders being separate
from bed plate, water valve
chest, dischargs, and air
chamber. This indepen-
dence of parts igclaimed to
be sn important item of
economy in sovere climntes
where, by the action of frost,
all metal vessels are liable
to frscture. The arrange-
ment of patented water
valves is such that, in case
of obstructions entering the
valve chamber through the
suction pipe, they may be
taken cut, cleaned, and re.
paired in very short time,
access being had to them
through the boonet on the
valve chest. It is only ne-
cessary to remove one nut,
as the valves are simply four
square pieces of metal kept
in place by the boonet. As
the valves on each face pre-
sent an accurately fitting surfacein the seat in the chest,
eachof the four faces may be used; and when, in the course
of years, these become worn away, hard blocks of wood, of
like form, it is stated, may be employed with equal facility
and rihability, The valves are made of composition, or may
be faced with leather or valeaniz«d rubber,

In the type of pumpillustraced, there are no piston riogs
or interior packing, hence no necessity of removal of the

of package to be fillad. D D s & driviog atiaft which imparts
motion o screw shnfis B, B, by gear whesls, E. Oa each
screw shaft is placed a pairof cone friction pulleys, F.F, one
of which is rigidly fixed ; the other slides along the shaft on a
key or feather. These pulloys ars kept in contact by a lever,
H, which extends through the table and has weighta spplied to
it ns shown. Conuvected with the lever, H, is the rod, J, run
ning longitadinally under the table. On the other end of
this rod is an adjostable nut, K. L L is o right angled

gradunting loever, with fuloram at M ; one legof this lever, ex
tonding upwards through the tably, presses against the fol-

cylinder heads. Ope plunger ooerates both cylinders, to
pack which it is only necessary to unecrew the nuts
shown st the center of the water cylinder, slip the
czps of the staffing box back, insert the packiog,
replace the caps, and the work is done.

There is a patent steam valve which insures the
starting of the pump, whenever steam is let on, with.
out reference to the point of stroke st which the pls-
ton may be, and henceit is impossible toset the ma.-
chine on the center. Tt can, we are informed, bsrun
at any rate of speed, and is thus particularly ueeful
in boiler feeding, giving a certain and steady sup-
ply of water,

For mines and qusarries, the msnufacturer claims
the puwp to have proved itself especinlly adapted.
Bbould it become submerged in the mine, it will
etart uvon turning on #lesm from the boiler at the
top of tbe shaft, and work notwithstandiog the con-
densation of steam incident to its beicg csrried over
0 long & distance. Ithas worked, we are informed,
in the mines of Pepneylvanis, Colorado. ete , under
from 15 to 40 feet of water. Fipally it is well suited
to the pun ping of gritty or muddy water, and is
claimed to serve tboroughly all the purposes to
which steam pumps are now applied. For further
information, address as above,

—o == e—
IMPROVED AUTOMATIC PACKING AND
WEIGHING MACHINE,

The invention herewith flustrated s & machine
adapted for use by spice manufacturers, io chemical
works, tobaces faciories, and in other establishments
where powdered or granulated materinl s packed in
paper, tin, or bottles. The nppuaratus in constructed
entirely of iron, is simple, and does not require skilled labor
to attend it

Itis claimed to insure uniformity of welghts, with entire
freedom from dust, and does not require the packages to be
cleauped. The capscity of the machine Is only limited by
the pumber of tubes used and the speed with which it is run.
Its working parts will be understood from the following
description:

Through the hopper, A, run two horizoutal screws, B, B,
the threaded portions of which project through the loft side,
and their shanks through the right side of the hopper. On the
gorews are placed tin forms, C, C, corresponding to the inside

lower blocks, T, 1. On the other leg slide compensatiog

welghts, P P, kept in position by set screws, Thea drawer,
8, sliding -under the table, catchés any material that may
drop from the tubes,

In operation, the attendunt places an empty package on form,
(!, The follower blocks, T', are moved up against the bottom
of the package, which brings the frictional pulleys, F,io
contact, thusstarting the seraws, B, which fores the material
into the package «n the form, C, causiog the follower block
T, and lever, L, to recede, The latter is brought in contact

AUTOMATIC PACKING AND WEIGHING MACHINE.

with the adjustable nut, K, carrylog the same with it, sepn.
rating the friction cone pulleys, F, and stopping the screws, B,
instantly. In packing bottles, tin cane, ote,, form, C,is re
moved and the package placed on the tubes surrounding the
BCrows,
Patented September 9, 1878, For further particulars ad

dress Stewart, Marks, Ralph, &Co., 115 Arch Street, Phila.
delphia, Pa., where the machine may be seen in operation.

- e -

Now Industries In Hlinols,
A correspondont of Inter Ocean gives some interesting in.

formatlon regarding the ploneers of Western industries,

notably in the city of Rockford, I1l, A new watch factory |y
noon to be erested, the entire capital stock of which, »ome
£150,000, has been taken up by the citizens, and several o
tablishments for the magufactare of farm implements are in
+u cossfal operation. Emerson & Co,, the largest house in
this business, shipped, in 1878, nearly 200 car loads of agrl.
cultural goodw, and employ some 150 workmen.

Thomas W. Bakewell.
Woe regret to learn of the death of Mr. Thomas W. Baks.
woll, an inventor und manufacturer quite widsly known and

n frequent correspondent of these columns. Mr, Bakewsl]
was of KEoglish birth, but
emigrating to this country
at an eatly age, he took up
his resldence in Cinclunati,
Ohio, At this period steam.
boats were just o

upon onr Western rivers, aod
it was o problem to inventors
to construct them to suitthe
requirements of shallow wa.
ter and other local peculiari-
ties, s well as to meet the
demands of the large cargoes
which they were required to
traosport.  Entering with
vigor into the solution of the

cessful, ultimately necessita.
ted the erection of shops and
shipyards. The incressing
business goon called into ex-
istence extended facilities,
and oventually added very
materially to the prosperity
of the city.

Mr. Bakewell did not con-
fine his efforts, however, sole.
ly to boat building, bat slso
erected a large manufactory,
containing machinery of his
own invention for spinving
and weaving Kentucky hemp
for making cotton bagging.
The works were established
in Coviogton, Ky., and
proved bighly profitable.

The subject of our sketch
was well known as a finished
scholar, and an able theoretical and practical mechsnic.
Many very exc-llent papesrs, with reference to the use of
steam and on kindred mechanical topics, have been contriba-
ted by him to our columns. He died at Pittsburgh, Pa., at
the advanced nge of eighty-nine years

Improvement in Treating Photo-Negatives.

When, by means of a camel hair brush or otherwise, iodine
is applied to the image, the atoms of matallic silver which
formed the picture are acted upon by the iodine,
and are converted into iodide of silver. Now, as
metallic silver is not soluble in & weak golution of
cyanide of potassium, but as iodide of silver is
soluble, it follows that the application of this
mepstruum will instantly convert ioto clear glass
every portion of a negative that has been touched
by the tincture of iodine. Its use, then, will be
obvious. Everythiog in a nepative not desirable
to be retained can be completely removed—s tree,
a house, a backeground, a restless baby, or any
other objectionable member of & group.

Jodine dissolves freely in alcobol, ether, chloro.
form, sulphide of carbon,petrolenw, and in solu-
tlons of theiodides. It in the latter of these that we
recommend as & golvent when the solution is to be
employed in acting vpon a negative. Drop a crys-
tal of iodine into & little water, and no visible
change takes place, the water remaining clear as
before; but on adding a crystal of iodide of potas-
slum,it will be found that,us soon &s the latter has
reached the bottom of the vessel, the iodine imm *-
diately becomes affested nnd dissolves readily, and
the solution becomes of an intensely deep red
color.

We find that if the iodine solution be thickened
by the addition of a small quantity of mucilage of
gum arabic, say o little more in proportion than
is contained in common writing ink, all tendency
to spread iy destroyed. The eolution muy be ap-
plied by means of a delicate hair pencil, and in the
most minute specks, lines, or stipples; and, after
the clearing up application of the cysnide, theso
upecks and touches will bo found to be clesr and sharply
defined, showing that no extension has taken place,—British
Journal of Photography.

.
-

(!, B. L. send us the following recipe fora coment for mend-
ing steam boilers: Mix 2 parts of finely powdered litharge
with 1 part of very fine sand, and oune part of quicklime
which has been allowed to slack spontaneously by exposure to
the air, This mixture may bekept for any length of time
without injuring. In using it, a portion is mixed into paste
with lingeed oil, or, still better, boiled linseod oil. In this
stato It must be quickly applied, a8 it soon bocomes hard.
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MODERN EGYPTIAN GARDENS,

Only those who bhave vieited Egypt during the winter
months can form any idea of tho calm repose that almost in-
variably pervades that wonderful country at that period of the
year. The clesr blue sky and quiescent atmosphere cause
such n drenminess to overspread, as it were, the whele coun.
try, that, excapt near the cities, one may easily imagine one's
self in a land of spectre palaces, villas, and mosques, The
graceful heads of the date palm, poised calm and motlonless
in the air, relieve the towers of the country mansions of much
of their monotony. It is winter, yet tho orange trees are
Iaden with golden fruit, t o jessamine, rose, and geranium
are still in bloom, Theh
leaves of the vine and
other deciduous trees
bave just begun to turn
red and brown, and to
prepare to fall,

Our illustration, for
which we are indebted to
The Garden, is a good
representation of a mo-
dern Egyptian villa and
garden of the Mameluke
period. Ths square basin
and stately cypress, the
vine . embowered path,
producing shade and
grapes in abundance, and
the little summer house
or kioeque in which the
owner and his family en-
joy the gratefal weed and
aromatic coffee, are faith-
ful delineations of Egyp-
tinn garden life. During
the past thirteen years,
gardening has made ra-
pld progress in Egypt, the
frequent visits of the Pa-
shas, privces, and Khe-
dive to Europe having
given the Egyptians of
high runk quite a taste
for Buropsan lhorticul-
ture ; and gardeners from
England, France, and
Italy have been employed
in various localities, but
more especially in the
neighborhood of Cairo
and Alexandria, to carry
it out.

The Gezira garden is
the best imitation of an
English establishment in
Egypt, and it bas been
created at an enormous
expense, Embankments,
artificial mounds, rock
work, and water are all
very naturally intro-
duced; good breadths of
lawn, dotted with trees,
ghrube, and parterres of
flowers, produce, in this
land of sunshine, a more
pleasiv g effect than in our
own coun'ry, on account
of the scarcity of grass in
Egypt. To achieve this
desideratum, large tanks
or reservoirs have been
construcied of sufficient
hight to serve the foun-
tains and to force water
to every part of the gar-
d#n, which, during sum-
mer, bas to be kept in &
state of perpetunl irriga-
tion, In the Gezira gar-
den is & magnificent col-
Jection of tropical trees—
pulms of many kinds,
ficus, catbartocarpus, mu-
sne, oyeads, acacias and
others too numerous to
mention, Among the vast variety of climbing plants in this
garden, the most notable is bougainvillea npcctnlftm, which
grows with all the wild luxuriance of n wistars in our own
conntry, and is annually covered with thousands of spikes
of its lovely mauve colored bracts. In few countrios is ve.
gotation more rapid or luxuriant than in Egypt, if the irrl-
gation is attended to; consequently it takes but o few yeurs
to have a perfect garden,

L — . > —
THE BOW AND S8TERN SCREW PROPELLER,

Me. Robert Grifiiths, of London, the well known screw
propeller mun, has lately made a discovery in the propulsion
of vessels which, he thinks, is likely to effect a revolution
in the economy of steam navigatlon. Hisplan is to inclose
the propeller in tunnels, and to place one tunnel propeller in
the bow and one in the stern. From practical trials made
with small models, be concludes nnd asserts that he obtaing
un improvement equal to nearly 50 per cent in the speed of
the vessel, without increasing the power. Ata recent meot

Scientific  Imerican,

gave an interesting account of the progress of scrow naviga-
tion, from which we select the following:

“It is generally admitted that barely 50 per cent of the
power exerted by the engines is made avallable to propel the
ship, by either screw, paddle wheels, or any other plan of
propulsion which has yet been practically used, the other 50
per cent belog loat in some way, to account for which there
are a variety of opinions,

‘“1 bave for several years given up the idea that any fur.
ther improvements were to be realized by any further change

T

A MODERN EGYPTIAN VILLA AND GARDEN,

quently turned my attention to the mode of applying it; my
first patent in this direction, obtained in 1871, was for applying
o erew at the bow of the ship within a tunnel in combina
tlon with the screwat the stern in the ordinary way; I after-
wards fourd very great advantages in having both the bow
and stern screws in tunnels, for which I obtained a patent in
1872, 1 was much surprised to find when I doubled the
power by applylog one portion to the bow screw and the
other to the stern screw, each within & tunnel, the speed of
the model increased nearly as the square root of the power,
but if I doubled the power on either the bow or stern serews
gseparately, the speed of the model in that cage incrensed
only an the cube root of the power. It is well known that
the resistance to bodies propelled through the water varies ag
the equare of the speed, while the power required is ns the
oube. At last it occurred to me that this great advantage
must be due to the increased quantity of water that was
pussed through the screws within the tunnels, when both
were nt work, over what was due in the ssme time when

In the configuration of the sorew propeller, and conge- ! keel
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ing of the Royal United Service Institution, Mr. Griffiths * only one screw propelled the model ; for since one screw pro-

pelled 1he model from 58 feet 1o 80 feet in sixty seconds
with 600 revolutions of the screw, and with the two screws
of the rame pitch together, from 96 to 100 feet in the same
time and with the same number of revolutions, there must,
therefore, bo at least 50 per cent more waler psss through
the tunnels in the same time, and the thrust given to the
wcrew shafts must be in proportion to the quantity of water
acted upon by the screws,

““1 had the mouth of the stern tunnel enlarged to the ex-
tent of 50 per cent, and this enlargement came below ?be
This it might be supposed would be sn obstruction
2 and cause & considerable
loss of speed, but I was
agreeably surprised to
find when I tried it that
I bhad a gain of 20 per
cent in speed. I had
found by my experi-
ments that, as the supply
of water to the screw i
diminisbed, the power re-
quired to revolve it in-
creases, and the spedd of
the ship diminishes.

““ There are tbree im-
portant points to be con-
gidered in screw ships,
namely, the propeller, the
ship, and the engine. In
the first there bas been
no improvements with
regard to speed since
1840; secondly, with ree
spect to the ships, the
best types of ships were
described by the old
builders as baving a
cod’s head and mack-
erel’'s tail, the length
equal to three to four
times her beam, and no
better sea ships have
been built then our sail-
ing frigates of former
days; but since the intro-
duction of the screw the
shipbuilder has been ob-
liged to arrange his plana
to suit the propeller, for
experience has shown the
deeper the immersion the
more effective the pro-
peller, and consequently
steamships are now being
made with an enormous
draft of water in pro-
portion to thebeam. The
eel might now be taken
for the type of modern
screw ships, which are
made in length ten to
fourteen times the beam;
and had it not been for
the introduction of iron
for building ships, the
screw would never have
succeeded to the extent
it has done, This great
increase of length gives
the ghipbuilder no chance
of improving the form
of his shipe, from a na-
val architectural point of
view, which is not the
cage In my system, as
whatever form or type
the ship will-be best for
sailing will also be the
best for the adoption of
bow and stern serews,

‘“ The great improve-
ment in steamsbips duor-
ing the last thirty years
is to ba found in the en-
gines, from which about
threo times more indi-
cated power is obtalned now, with the same consumption of
fuel than formerly, as well ag other important improve-
ments that have been made in this deparument.

“ My attontion was first drawn to the necessity of having
bow and stern serews, on account of the danger attending
the employment of ships of the enormous length in propor-
tlon to their beam; for every sailor must be well aware that,
ghould an accident occur to the machinery in a heavy sea, or
on o Jee shore, there would be but a poor chance of saving
the ship, especially if one of these long ships, with its ma-
chinery disabled, should get into a trough of the sea. I ex-
pocted that the shipowners would have readily availed thom-
#elves of my urrangement on account of the safety it offered
to the ship and passengers, and also that the Admiralty
would have seen and promptly recognized the advantage and
sufaty it would have been to the ships of war. Now that
the high price of coul is being felt by the shipowners they
muy be induced to consider whether it will not bo to their
interest, ag well ag for the protection of their passengers, to
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adopt my system. In this paper I have confined myself to
the advantages gained in speed or tho saving of tuol’hy my
aystem ; but I will briefly name eight other important advan.
tages in connection with it. (1) Thorough protection to the
propellers. (2) Smallor serews and ongines only wre re-
quired. (3) No vibration whatever In produced by the pro-
pellers. (4) Ships so fitted ean be stopped much sooner in
case of danger, (5 There will be no loss of epead through
racing of the engines. (6) Greater facility for steering and
maneuvering, (7) Creater safety through dividing the power.
(8) Ship can carry more canves, and sail better, To sum up
the result of my experiments, I find that to obtain the ad-
vantages of my system the propellors must be placed In tun-
nels, by means of which an extrs supply of solid wator will
be kept up to the propeller, which cannot ba effected In open
water, and the extra supply of water can be obtained by
using the bow and stern screws together, or by single screw
ships, either at the bow or stern tununels, by having the tun-
nel mouths enlarged or bell.mouthed. It msy be thought
thece would ba a loss of speed through tho friction of the
water passing through the tunpels when the ship is under
canvas only, which, however, is pot the case.”

It is proper for us to add that Mr. Griffiths' conclusions
appesr to be based upon experiments with small models,
which may bave led to deceptive results as compared with
trials upon ordinary vessels, The subject is one of interest
and we sball potify sny progress made by thorough and

practical experiments.

Skin Grafting.

Dr. R. J. Levis, of the Penneylvania Hospital, gives, in the
Medical Times, an interesting srticle on this subject. The
Speration of skin grafting, be suys, is now conclusively ac-
cepted as one of the resources of surgery.

The utility of the transplantation of minute pieces of ekin,
to granulsting surfaces, has been demonstrated in a vast
number of instances. It is sdmitted that, by creating cen-
ters of eccentric cicatrization on extensively ulcerated surfa-
ces, the rapidity of the hesling process can be much in-
creased. Ulcers of a chronic character, which have obsti-
nately resisted cicatrization in a concentric direction, can be
healed by the ingrafting of new centers of germination in
the midst of the sreas of unlceration. Experience has also
shown that the procedure is applicable to plastic surgery in

the cicatrization of surfaces denuded by gaping
in the division of clcatrices, and in the sliding of flaps of
integument.

Besides the increase in the rapidity of healing, due to ex-
tending the lines of cicatrizing edges, a decided and impor-
tant physiological influence is exerted by the presence of the
grafts on uleerated surfaces, The surface of an indolent
ulcer ssems to be stimulated to renewed vital action, and the
incressed healing impulse even influences to active germi.
nstion the peripheral limits of an ulcer in which granulation
has long entirely ceased.

The utility of skin grafting has, in my observation, been
in no instances more demonstratively shown than in cases of
extensive denudation caused by destruction of skin, as in
burne, and loss of large areas of integumen® from traumatic
injnries. In thecass of a man whose back was extensively
charred at a lime kiln, while Iying under the toxic influence
of its emansations, the sloughing integument having left an
immense area of ulceration over his dorsal and lumbar re-
glons, the successful ingrafting of numerous minute pieces
of ekin healed the vast ulcer with astonishing rapidity. In
an instance of the entire loss of the ekin of a leg, caused by
deeply burning with coal oil, which had filled a shoe and sa.
turated s stocking, the healing process was by the same pro-
cedure rendered as surprising and satisfactory.

It seems now probable that amputation, which, as a final
resource, is by surgical authority justified in certain cases of
extensive ulcara of the leg which all expedients have failed
to heal, msy be substituted by the simple device of skin
grafting.

All of the conditions essential 1o successful skin grafting
I bave not, after extended observation, fully determined.
The most favorable condition for the development of the
grafts is certainly that of healthy, sctive granulation of an
ulcer; and the more nearly this state is approached, the great
er, a» & rule, will ba the succe:s,

Ons of the beneficial claims for skin grafting is with re
ferencs to the avoldancs of the eventusl contraction which
disfigures, deforms, and impairs motion after extensive loss
of integament, Observation seems to show that where cuti.
fication {s rapid from a number of skin forming centers, the
resulting cleatrix is lows violently contrsctile in its tendency.

For sucesssful pkin grafting, it is simply esgential that n
minute portion of skin be removed from a gound part of the
body of the patient, or from another individusl, snd placed
on an uleerated gurface. It is costomary to take tho pieces
to be transplanted from the patlent’s own skin; and I have
generally chosen loeations where the derma isthin, and not
densaly covered with outicle, ss on most of the front of the

body, nad, a8 & choles, from the inner surfaces of the wrme
apd thighs, Grafts from the Integuments of other individu
als Q¢nlap ns readily, aod 1 have frequently practiced re
moving them from lmbs amputated for traumatic injuries,
with apparently equal suceess, To nvold the possibility of
conveylng some form ol specific infoction by the prooess, it is
certaioly, as & rule, most advisable 1o transplant only from
tlie patient’s own skin,

A gralt of skin should merely consist of the eimple struc.
tures of cutlcle and derma, and should avoid the underlying
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faot that sucesnsfal grafting has been effected by using more
sorapings of the cuticle, in which are contained some cells of
the auperficial or papillary layerof the derma; but the prac.
tioo I8 nveertain, nud has not practical merit. The thickness
of the true skin on the front of the body, it should be borne
inmind, doos not average more than from a quarter to half
a llne, and this depth should never be excoeded in the re.
moving of grafts

The operation of removing the portions of skin for graft.
ing mny be done by o knife or soissors, cutting off minute
particlon of the sise to be used immediately in transplanting ;
or by taking a lnrger pieco which is to be afterwards subdi.
vided. I buve adopted a method, first suggested to me by
Dr, C. H, Thomas, of Philadelphis, which, for simplicity,
convenience, painlessness, and offectiveness, may well dis-
place all others,

It consists, ne seon in the illustration, in merely penetra-
ting the cuticle with a very delicate sewing needle, elevating
a small point, and shaving off the minute elevation of cuticle
and upper stratum of derma with a very gharp knife. The
same may be accomplished, but hardly in so perfect and
pulaless manner, by using fine scissors for the excision of
the portion transfixed.

The operation, if properly performed, should be free from
really painful sensation, and patients never object to its most
frequent repstition. 1 have frequently done it without more
than & tint of discoloration from blood, and blood need never
actually flow from the very minute woand.

SKIN GRAFTING.

The grafi is then immediately pushed from the point of
the needle, and placed on the surface of the ulcer, the only
care being to Iny it with its epidermic surface upward. The
graft need not be inserted into the granuls.ing surface by
making a woand for its reception, a3 has been advised and
practiced, for such puncture allows s flow of blood that may
elevate the graft from contact with the granulations.

As gimple adhesion of the graftis all that is desirable. I
have sometimes, with large and actively secreting surfuces,
allowed them to be exposed to the desicoating influence of
the atmosphere, so that the secretion may become viseld and
lhold the transplanted particles surely in position. To facili
tato the same object of fixation after the grafts are deposited,
1 have occasionally allowed the ulcerated surface to remain
uncovered until they became well agglutinated to it.

All active medication to the ulcer should be avoided,
aud the surface of ulceration be simply covered with a light
pressing, for protection from disturbinginfluences. Forthis
putpose the ulcer may be covered with a piece of muslin, sn
turated with oil or covered with cerate, or it may be merely
protected with the waxed tissue paper, such as is extensively
used for general purposes of a dressing in the Pennsylvania
Hospital.

SKIN ORAFTING.

On most uleers the dressing need not be removed for two
or three days after the operation; but whon secretion is pro.
fuse, the uleer may be washed daily by allowing s stream of
water to flow over it, carefully avoiding the wiping of the
surfacs with sponges or cloths, which may disturb the grafts,

One of the earliest changes noticeable in the graft, after
the first few days, is the detachment of it cuticle, which mny
oceaslonally be seen floating In the gacretions of the uleer, or
it may be detached by a slight touch, leaving the true ger
minating materinl fixed in position. The graft, as it com
monees development as n germinal center, becomes so blond
od and fdentified with the granulations ss to be for n thme
nlmost Jost wight of, its re-appearance bevoming evident in n
bluish or lilac tinted pellicle, which indicatos the progress of
cutifieation,

In regard to the size of gralts for tranaplantiog, 1 have, in
woveral Instances, grafied by removing, from recently ampu
tated Vimby, pleoes of skin mensuring one third or one fourth
of an inch square; but such large plecea are very likely to
fall In retalning their vitality, and I have tind much more
satisfactory success with quite small graflta; and for reasons
already stated, this latter practice s certainly the beat,

The number and position of the grafts will vary in accord-

fatty and copnective tissues. That even the whole thick-
et of the dermms ls not eseential is demonstrated by the

anco 'with the size of the ulcerated surface; and in largo ul

borders of the ulcer to netivity ; and with regard to 5
vantage of centrally located grafts, it will be well to remem.
ber their importance with reference to the difficulty often
experienced in eventunlly healing the last of & chronic uleer.
A Jarge ulcor, on which successful grafting has been ’

formed, will soon present islets, from which duﬁliga-'»'
progresses in directions of the nenrest healing polnu-‘u”li_ﬁl"‘
all are joined by an interlacement of newly formed 't!i;uif

NEW BOOKS AND PUBLICATIONS,

A HAND Book oF THE LocoMOTIVE, including the Construe.
tion and Management of Locomotive Engines and Boil,
%li:lh (;Nlull:illlu:}tlmﬂone. RBy Stephen g:gcr, Engineer.

adelphia: Claxton, Remsen and Ha or (24,
(26 & 628 Market streot, J 5 olgey L
The authior of this work very truly belleves that In ‘clock,
any complieation of ita mackinery has a tendaney w:::;': h -

and affect 11 relladility. Honce, in preparing a book which s Intended to.

be a gulde for the practical locomotive engineer, he avolds * mathematical A. e

problems and entaugling formulm,” and offers & pocket volume, fall of fns

tormation, theoretical as well as practical, succltetly and clearly cap-
dened. There are chapters on heat, combustion, water, alr, gases, and

#team; others on the construction of the locomotive and of fts varfous

parts, entered Into with constderable detalls ; lnstructions for the care and

management of bollers and engines, tables of strength of materials, snd
useful practical hints for the guidance of the engineer. In brief, the
voiume 18, as it name {ndicates, s band book to which the locomotive ma.
chanic can turn for Information regarding almost every branch of his
trade. It s neatly illustrated and bound in moroceo, in convenlent pocket-
book form. S

Inventions Patented In England by Amerlcans.
[Complled from the Commissioners of Patents’ Journal.)
From April 7 to April 18, 184, inciusive.
Erxormic Licnr.—M. Day, Mansfield, Ohlo,
FinE Tzizomara.—J. H. Guest, Brooklyn, N, Y.
Foop rrox Mmix.—B. Smith, San Francleco, Cal.
IrOX, STRRL, AND FURNACE —J, Headerson, New York city.
MeTAL RoLuixg MacuiNm. -, W, Hayden, Waterbury, Conn.
O1L STovE.~J. H. Thorp, New York city.
SoLE ScaEwING MacHINE. —J. Mundell o al,, Philadelphis, Pa,
Wartes Croser Basix.—J. Burns, New York eity, of al.
Wares Merze.—H. F. Read, Brooklyn, N. Y.
Waren MeTER.—J. S, Swan of al.. Kasawba, W, Va,

. Becent Smevican and Foreign Patents.

Improved Railrond Nigunl.

Jane D. Evans, West Chester, Pa., executrix of Henry 8. Evans, de-
ceased —This 15 an {mproved raflroad signal, so constructed that the ad-
vanciog traln will {tself set the signals to indicate its approach and de-
parture. Two pairs of inclined bars are pivoted at the sldes of one of the
rails in such positions that the free ends of sald inclines will be struck and
pressed down by the wheels of the cars. Tohe inner ends of the Inclines of
esch palrare pivoted to opposite arms of & three armed lever, which Is
placed In a notch In the tie, with Its third arm projecting downwasrd. To
each pair of levers I3 attached a chaln, which passes over and s secured to
a wheel formed npon the signals, which are pivoted to the upper ends of
two posts. Either of sald signals may be operated from ihe other, and
both kot or both withdrawn at the same time. The three srmed levers are
again ralsed to thelr former position, as soon as the pressure of the wheels
s removed from the levers or inclines, by springs attached to ties.

Improved Rotnry Harrow.

James W, Hanger and Joseph H. Ryan, Cll ston, Mo.—This (nventfon re-
Inten to means for adjustipg the pivoted harrows, so as to cause one side
thereof to work deeperin the ground than the other; also to a spring con-
noctlon between the tongue and axle and  caster wheel, the same also
supporting the driver's seat, whereby the welght of the driver effects ittle
change In the pressure on the harrows in passing over rough ground, while
yot exerting & constant apring leverage on the tongue ; and lastly, to the
menns of adjustiment for the pivoted axles of the harrows,

Improved Steam Boiler.

Josoph Shackleton, Rahway, N. J.—This Invention relates Lo an improve.
ment on the improved steam boller upon which the same (nventor re-
celved a patont dated Aprfl 5, 1570, The water receptacle iy provided with
a water Induotion pipe at the lower part, and a steam eduction pipe at the
top. A system of pipes extends through In horizontal direction, und 18
arranged symimotrically to the horizontal nxis of the sysiem In such a
manner that an lntermediate series of pipes 1s placed diagonally brtween
and sidewise of the adjoining series of pipes. Every two corresponding
horizontal pipes are connected in vertical direction by ¢lbows to form
pipe rectangles, which extend gradually from the smallest (nnermost tier
1o the larger outermost series, cach roctangle belng placed In separste
connection with the water receptacie. A horfzontal plate I» Immediately
below the upper pipes of the innermost rectangles, extending laterslly
to tho full width of the receptacie, and causing the impinging of the fire
thereon, 8o that it Is deviated from fts direct upward course towsrd the
chimaey at the top of the farnace and throwna sidewise, passing between
and sround the vertical pipes toward the upper corner of the rectangles,
and thonoe along the top of the furnace to the chimuey. Tho upper parts
of the pipe rectangies are thereby fully brought into effective participa-
tion, and the heating power of the fuel and the gasos of combustion util.
ized.

Improved Post Hole Digger.

James W, Thomson, Portland Mills. Ind.~The post hole diggers now
Kknown to the publie bavethe ends of the blade or the two blades pressed
farther and farther apart until the lowest portion of the cat Is reached,
and leave & long slip on one side of the tool uncut, ln which are often
roots that bind the parts of earth together. This causecs ihese old tools
to stiek, and to be ratsed with =0 much dificulty that they are theroby
retidered impracticable in actual use. To avold this difficulty the cnds
of 1he 100l are, in the present juvention, caused to overiap each other,
#0 that they are only In line, and end 1o end at the bottom of cut, every
particle of the sidos betng thoroughly exelsed, and the whole core coming
out clean and without ohstruction from the sldes.

Proparing Transfers for Panel Sign Painting.

Uharles 1L, Gordon, Brooklyn, N. Y.~Paper (s first covered with & coat
of starch, then ealendered, and another coat applied, followed by & wash
of gum arable, The whole Is next covercd with a coating of olear white

virn e, When the yarnish (s thoroughly dry 1t 1 dusted over with Frengh
ok, wnd the Yetters or fgures printed from tho frat piate with strong
clenr yarnish, Safd lettars or fgures aro dusted with first color, say gold
or red. Wuen dry, and all superfiuous color clpaned off, the foundation
for the next color ta Iatd, ssy blue, uslog the same process as for the first
color (printing tn varnish), and ko In each color, il the whole of the ple-
turo or Alg 1A printed on the teaoeferring medium, When quite dry »
solfd grouMd 1a printed, of white or color, which, when transferred to the
pausl, will form the groundwork or buse of the ploture, eto, After this
hax #Lood some time to dry, but before it inguite dry, At 1a Inld oo s smooth:
Ly planed panel and passed thiovgh & machine, which causes the printed
watter 1o adbere to the wood. It Is afterward slightly damped and the
paper removed, when the whole, groundwork, color printing, and varnish
will be found transferred to the psuel. Any and every kind of pristiog |
i# clslmed, osn be trested o the above manner, Mihegag hie, Jetier pros
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Tmproved Flocking Machine,

Edwin C. Gould, Bridgeport, Conn.—A shaft which revolves In boarings
In tho middle part of the frame (8 8o arrangod that one of 1t rovolat ons
Wi 0BellInte a seoond shaft. To the latter are attached two Palrs of armh
projeoting from (ts opposite sides. To the ends of each pale of nrmn Is ate
taohed n striker, thoe adges of which, whon tho shaft rooks or oscllintos,
strike agatoat tho undor side of the eloth ae (L poasses from the noek box or
ALELOr Lo tho roller, The Btriker bara should strike the oloth fu ne nearly o
porpondioniar direction as possible, aud the effoct of thelr nction 18 to
stralghton the ook, spread It evenly over the cloth, and at the same tme
knock off the surplus flock. The osolllating striker rendors NRUBOeRANTY
the roller by which, in the orlginnl waohine, the foek wan prossed down

upn;: tho cloth, and produces s Hetter artiole than when said roller wik
used,

Improved Hrick Machine,

John 8. Dorby, Leavonworth, Kas.—This Invontion conatats of a rotary
brick press with radial molds, which turn ln a mold ring supported on u
suftable frame, and are rotatod by a radial arm with plvoted cateh, Tho
brioks are molded in tho ordinary manner and plnced Into the molds, and
undergo succensively the oporations of pressing by means of an upperand
lower press board, workod by suftable hand lever powaer, of cutting off to
Alze, and of smoothing the upper surface. The lower press board of each
mold I8 then oarriod up by means of (s slding plston and spriog top, In
conneotion with the hand loyer, so that the brioks may be removed, and
the board, by passing under stift brushes, bo oleaned, with the top of the
mold, from sand and other fmpurities. The contaot of the apring top with
A projocting pin reloases tho lower press board, and carrles {t back Into
position for recolving s new brick. A shield or oasing of the upper pross
board rotalns the clay therein, while suitablo ndjusting dovices regulato
tho slze 10 which the bricks have to be pressed,

Improved Brake nnd Rost for Cnris.

William O, Jardine, Westchester, Pa,~Thix (nyention consists 1o Arrin-
glng, on an ordinary tilting cart or dray, s brake and rest, so that when n
©art ls propelled down an incline the brake will hold and oheck the speod,
and at the ssme time the front part of the body of the cart will bo sup.
ported and the body rétained In s horizontal position, thus relfoying the
welght nad'strain from the horse's back.

Improved Billinrd Table Leveler.

Lyman A, Hant, North Adams, Mass,, nssignor to himself and Sylvester
N. Gardner, Troy, N. ¥, —Tnis invention conslsts of an inyerted motal cup
resting on the floor, with un oval-hended serew screwing up and down In
nole in the vertical axis of sald cup, and carryfog on its hond a disk on
which the table leg rests, The diak has n socket in the center of the undor
side, fn whioh tho head of tho sorow fits to Keop sald disk from Jarring off,
Eachleg belng provided with a foot, the scrows are turned olthor way, as
required, by o wrench applied to the head to raise or lower the table, and
thus adjust it most scourately with but very little labor, and lu a short
timo.,

Improved Tree Protector.

Dwight Hitchoook, New York city.—In straps of light sheet metal, three
ormore of which aure used, according to the required hight of the pro-
teotor, are cut palrs of short paraliel slits. The metsl between the alits s
bont outward to form & half-round transyerse groove,and at the sides in-
ward to form a hall-round transverse groove. In this way are formed
pockets to 1eceive the wires, the arms of the loops or bends of which over-
lap or interweave with each other. Upon one end of each strap s formed
a small tongue, which fits into a short transverse slot, formed In sald
straps near thelr other ends. Holes are also made In the straps, In such
positions a3 to colnclde with each other when the ends are overlapped, to
recelve a short bolt, which 1s secured in place by a nut scrowed upon it.
The onter arm of the last wire loop at each end of the straps overlaps the
Jast arm of the loop at the other ends of the sald atraps. This construc-
tion enables the protectora to be opened out fint for convenience in pack-
ing for stornge or transportation, and to be conyenlently placed around
the trees when required.

. Improved Wash Boiler.

William Eolb and Mathins Kolb, New York city.—A partition wall divides
the boller Into two divisions, the lower parts of which communicato with
each other, while their upper parts only do €0 by means of n valve, After
the boller has been filled with soap suds up to the grate, 1t is sct over the
fire. Assoon as steam forms, the suds will be forced out of one compart.
ment {nto the other and through the waeh. When nearly all the water has
been forced out of the first compartment, o buoy connected with the valve
will no longer be supported; the valve will, therefore, open, the stesm
will escape, and the suds will rush back {nto the first compartment, When
the suds have risen ko high therein that they float the buoy, the valve will
be olosed sgain, and the confined ateam will again force the suds out of the
compartment, and & continnous clreulation will thus be malntaiued,

Improved Felt Cleaner for Paper Machines,

@George Dunn and Robert MeAlpine, Loe, Mass.~I'hin invention consists
of & siction box and s pump, in combloation with the first felt of u paper
maghing, for cleaning It, mainly on the underalde, of the matters collect-
{ng upon and adhering in the progress of tho work, by suction continu-
ously applied to the felt whilo In the performance of Its function. 1t nlso
conslsts of a perforated jet plpe, In combination with the felt and tho
pump, also for cleaning the felt, but more particularly Its upper side, by
blowing jets of sir against the under sldo and up through it, The object In
to enable the felt to be cle d without stopping the rogular work of the
machine ; also, without removing the felt for washing, as Is required In
wome cases, and 1t {8 aleo designed, by scting continuousiy on the felt while
1t {5 at work, to keep 1t clean and in 18 best state at all times,

fmproved Steam Boller.

Nicolas D, Haryey, New Orlesns, La.—The sides of the fire flue, back of
the bridge wall, or the back ends of the nollers, are jacketed, and the mud
drum Is conneccted therewith. 1n this arrapgement the feed water 18
pumped into the jacket, and not directly into the hoiler. Before the feed
water enters tho boller it s hested to the bolling temperature, and the
sedimont 1n deposited in the jacket, and readily finds ité way to the mud
drum, and {s blown oft, The water fu the boller 18, therefore, kept com-
paratively pure. A

{ ater Fooder for L Ive Tenders.

)lmlb':-’: ‘;lul‘,nvnv. New Albany, Ind,—=The firat part of this fuyvention
consints of & Joluted arrangoment of the spout, of pecullar construction,
to adapt 1t tor swinzing lateraily to the well (n the tender, in cane the lat-
ter dops not atand directly in front of the spout, and thue kayo the ndjunt-
1og of the tender so exactly an In now roquired, and which fs diMealt to
do. “The second part of the fnyention conaiuty of a flost open Lo the water
below, and closed to (he alr at tho top, With o pipe to admit alr to the sur-
face of the water In the interior apace, Ko that the water will not bo pro
yented by atmospherie pressuro from flowing out through the spout when
tﬁl garface 48 incloged airtight by u atrong cover of fee. A dedoription and
dlustration of this device willbo found on pae 102 volume ’xxvm.. of

this jouroal,

Improved Rovolving Swing,

William A. Lowery, John A, J. Lowory, and Willlam W, Lowery, Sslem,
Indi~The swing seats are carried by nrma attachiod pormanently to the
AB8LL ¢ the latter (s arranged (o & stopat tho bottom, and s bearing ot the
top, L0 be revolyed for carrying the seata around, ‘The guys, for support-
1ng the outer aodn of the arms, kre connected st tho upper end with the
top of the AlALt by & cap, to revolve with tho abaft, so that the latter i
rotated by horse power, communicated to s awoop, bolow tho arms,

Improved Cutlery Handle,

Gaorge A. Boaver, Now York city, and Jotn O, Milligan, Bouth Orange,
N, Jo~This lovention conalsts of two cOncavo-Lonvox ploven of sheot
~ mutal, with Ast margios, combined with the taog of a kulfo, fork, or otler
arblole, Lo form n handle, The plecon are placed on ono sldo of the tang,
~ with the conyex alde outward, and secured by Japping the edgos of one

§ ‘odges of the tang and on the margius of the othor,snd stamplog or
 pressing them together, thas mekiung & stroug and durable handle, with the
requisite amount of #Well, out of thin wheet motal.
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Improved Wheol Plow.

Johin K. MeConnell, Waterloo, lowa,~The bout axle arm may bo moyed
up and down to adjust the machine to ron level, The furrow wheol works
betweon the roar part of the mold bosrd and the land side of the plow, snd
{ts lowor aldo supports tho downward pressure of tho plow, aud thus dimio-
fahien the friotion, and consequently the deaft, The deaft bar and beam are
made of suoh o leogth that the furrow may be tarned by the rosr plow Just
fn the rear of the furrow wheel, The rear plow may bo readily adjusted
Lo tako more or less land, as may be desired; and by sultable meehanirm,
goveruod by a hand leyver, the plowns may be ralsed from the ground, or ad.
Justod to any destred depth {n the ground,

Improved Spindle,

Willlam G, Bartloy, Rocheater, Mion,, assignor to himeelf and Anson M,
Doach, of wnme place,~This Invention consists of o fannel on the under
alde of the bolster rall, extendlug Into & cup on the top of the pulley, to
rocelve the oll which drips from the bolster bearlng above; also, holes
through the pulley to conduct the oll down, and also a tube on the under
alde of the pulley, extendiog down the spindle for some distance, to cons
dugt the ofl which drips from the bolster rall down to the step, snd pres
vont it from gettiog on the face of the pulley and on the band, The lnven.
tlon Is deslgned for the spindles of jacks, mules, and other spinoing
machinery,

Improved Fender for Vehlclow,

Washington Bryant, Batesvillo, Ark.~This Inyention Is an linproved de-
vioo for keeplng the wheels of o wagon freo from mud, to prevent 1t from
clogging the brakes or londing down the wheals, Tho Invention consists
in the arrangement of sornpers attached to extennlons of the roar ends of
hounds, with the wheels of & wagon, Thoy extond along the luner alde of
the wheel to the periphery of the fnner end of tho hub, 5o as Lo serape both
{tand the felly, nnd also the spokes.

Improved Graining Roller,

Willlam H, Burns, Chicago, NL—This (s an fmproved roller for tranafor-
ring the natural gralniog of any desired wood ton wood or other surface,
40 constructed as to enter the corners of panels and work close to the floor.
thus enabling roller graining to be applied In places whero the ordionry
gralning roller cannot be nsed, To this end, It In made with s shoulder at
asharp angle,

Improved Plow.

Thomuas M, Allen, Macon, Ga.—This Inyvention s an lmprovement in the
class of plows whose standards and the braces therefor are made adjusta-
ble to vary the luclination of the ahare, ond theroby rogulate the depth It
shall enter andron in the ground. The plow plate may be detached when
desfred, and the beam, standard, and brace may be readily adjusted to
cause the plow to work deeper or shallower, as may be desired,

Improved Machine for Making Gear Wheel Patterns,

Joseph L, Hewes, Newnark, N. J.—By this tnvention, [t Is proposed to do
all the fitting of the rim, the teeth, and the fnlshiog of the tecth of pat-
tern wheels by mechanieal deyvices, and thus to secure exoact uniformity
of shape and dimensions for special work, but largely economize in time
and Inbor as well. The wheel rim of an ordinary gear cutting machine (s
fitted with teeth on the arbor whereon the wheels to bave teeth cut In
them are placed, to utilize the dividing apparatus for spaciog the rim for
the grooves ; then, In place of the slide carrylug the gear cutter, n alldo Is
applied having & saw capable of adjustmont, xo ns Lo saw the face of the
rim fordovetafl grooves. With the samo sawing apparatus, but with sev-
eral difierent Interchangeable cutters and an adjustable clampholder for
holding the blocks of which the teeth are to be formed, mounted on the
mandrel for holding the rim to have tho grooves cut in It, sald rim belng
removed, are fitted the teeth with tenons for the grooves of the rim, so
that all are finfshed expeditiously and allke.

Improved Printing Pross,

Risson B. Cooper, Monticello, N, ¥.~One of two toggle jointed arms Is
pivoted to the statlionary type bed, and the other Is mounted on asupport,
which (s moyable In slots In the frame toward and from the stationary
pivot of the Arat, and aprings are attached to draw it up toward safd sta-
tlonary pivot. This movable support i1s connected with arms which carry
tha platen. The arms are connectedat thefr joint by a yoke and connecting
rod with the foot treadle for forcing the treadle up to the type bed by
pressing the foot treadle dewn, which slides the support away from tbe
bed, and, at the same time, brings down the joint so that the powerful
action of the arms comes into uge when the platen comes to the bed. By
connecting the toggle jointed arms to the platen arms by the movable
support, greater movemont {8 obtained with arms of a glven length than
o conneotion with the joint would give.

Improved Pressure Regulntor for Fluids,

Harmon 8. Young and Willlam H. Berger, Danville, Pa.—The object of
this inyention s to regulate the flow of gas or other flufds in conducting
pipes, and conaists in valyes applied to the same atem or rod, and having
different areas, and #so located within a shell or case with reference to its
inlet and outlet orifces as to rise or fall, according as the pressure of the
fluld varies below or abcve a given number of pounds to the fuch. The
pressure Is dotermined at will by o tensfon spring and nat, applied (o the
atem of the valves.

fmproved Percolator.

Laurent Dursse, Grafton, W. Va,—This Invention relates to glass perco-
Jators used in the preparation of medicines, and coneists in novel mesns
which enable the tendency to a too rapld evaporation to b entirely
overcome.

Tmproved Attachments to Carpenters’. Squnres.

Oharles H. McKee, Oakdale Station, Pa.—This Invention consists in a
carpenter's square of novel structure. One great object of this device 18
to enable a true diameter to be abtatned by slmply placing the legs so that
eunch 1s tangential to a circle with the blsectingarm in plaze ; and another
to enable difterent radial Unes to be made from the same center, without
any change in the adjustment of tho (natrument, but by simply pivouug it
at one end and turning it over the desired distanoce or part of & olrele.

Improved Middliogs Purifier.

Joseph E. Gardner, Mt, Garduoer, Va.~This invention relates to purify-
{ng middlings, and consists in centrally apertured friction disks placed (o
the case, and having o spout bined with an fnelined revolving cloth
holt with subjacent conyeyer chambor,

Improved Self Corkiung Bottle,

Henry Miller sud Thomas Miller, Plttsburgh, Pa.~This invention relates
to an fwprovement in sods snd other self stoppered bottles. Hitherto
theso have boen provided with atoppers in spherieal form and ¢f such ape-
eifio gravity as to require the bottle to bo [nverted fn order to bo diled, In
this invention the stoppor Is of lbss spocifio gravity than liqulds, which
ndapts the bottle to be filed without nversion, The nock of the bhottle
15 algo construoted tn n pocullar manner, conduciog to strength snd pro.
viding o sultable support for the stopper when the contents have boen
dlsobinrgoed,

Improved Sonflold Clamp,

John R, Crockett, Oso, Tox,~Thin invention conslsts of u clovis which Is
placed around the upright post of thy seaflold, secured by a bolt, and pro-
vided with o gentral curved projecting part, to which the supporting ploce
of the Jolsts s hung by means of w loop, The supporting plece s secured
to the main pos! by ap arm with o forked sharpened end, while & forward
projecting U.shaped arm takes up tho Jolst,pressing the forked ond strong-
ly into the post by the welght upon the jolst.

Improved Car Startor,

Willlam T. Beokman, Potersburgh, I.~This Invention relatos to fm.
proyemonts {2 ear starters of the olass lo which the draft is applied to
& sogmont plyoted on the axlo, and Ko arranged as o be conndoted thare.
with by & pawl and ratohot when moving backward, The fmprovemant
cousista In the combination and arrangement of a deaft bar of pooullur
econstruction with segments placed contiguous to or against the lnner
#ldos Of the whoels, so that they may take up no extra space hut projest
upward 10t0 the samo box with the wheels, It consists, also, In stops
with the wheols arrangzed to JIft the pawls off the ratohot wheols whon
the sogments rotate backward.

———— —
Improved Saw Jolnter,

Goorge B, Prince, Wost Sallsbary, N. H.—A ahort flat bar af steel, niot
quite as long nn the radius of the saw, has s erotohed end adaptod Lo rest
on th saw arbor, 1t also has elips sttached Lo the edgon to form guldes,
1n which suother short plats 1s fitted to slide forward and back, This last
pIate e i head on the onter end, In which & short fiat Nlo I secured by
wotsorows, 10 that the points of the tasth of the saw may e enused Lo run
agniunt the gldes and be filed off to dress them all to the same lepgth,
The areaugement of parts 1o such that a scrow rod serven hoth to adjust
the eno plate on the other, snd to hold 1t fixed In any position to which
1t may be ndjusted, while screws are 50 arranged with the hend that the
file may be sdjusted higher or lower on vlther slde, Or st elther end, no«
cording Lo the bovel roquired to be glven to the saw feeth,

Improved Book nnd Musle Htund,

Jullus K. Ulber, Port Huron, Mich., akslgnor to himaelt and Frederiok I
Marryman, sume place.—A sector siaped plate 18 hinged by 1tx back strip
Lo n standard, in relation to which it may be arranged under any sultable
angle, A alatted side plece 1a applied to the plate, sud I8 moved up or
down, as required, The music rest is pivoted to the lower end of the slide,
and may be turned sgain under any angle to the slide, The musle, book,
or other article which 1s intended to be used or exhibited on the stand,
18 placed on the rest, aud the same then adjusted (o the exset position
desired, which {s eastly accomplished by means of set screws,

Improved Press for Hany, Cotton, etc,
Christopher D, Findlay and David D. Cralg, Macon, Gia~This Invention
conaluts fn providing the tube or nut of & pross follower with simple ro-
cossen nnd o stogle ball In each recess, the whole serfes of recesses and
bnlls belng urranged In spiral order corresponding to the thread of the
follower rorew, aud also in combining, with the fanges of the tube and

nut, conjeal rolls nod a top-apertured and side notohed ring.

Improveda Furnnce Grute HBar.

Willism €, Wren and Willfam Meyrick, Jeddo, Pa,~This lnvention cons
alats of short parallel bars for holding the coal, mounted above & long sup-
porting bar extending across the furnsee, by ahort transverse plates, which
sustain the heat 8o far above the supporting bar that it Is Kept compars
tively cool, and Is not, therefore, lable to be warped, beat, or burnt, or
to crack; nnd the bars which are subject to the heat, belng made (o short
plces, do not strafn the aupporting bars, The short bars broak joints at
tho moeting ends, to prevent a scraight open space across the whole; also
to gulde the rake used by the firemsn in cleaning the fire.

Improved Rocker for Cradles, eote,

Wendell Wright, Phiccolcin, N. ¥.—The object of this Invention i to con
vert at will a rocking cradle or chalr intoastanding eriborstauding chatr ;
and the invention consists in adjustable feet attached to the rocker,which,
when the rooker 1s In use, are turned inward, so that they do not o apy
mannerinterfere with the rocker. When it (s desired to have the cradle
stand firm, the feet are tarned down.

Improved Cultivating Plow.

Willlam C, Bell, Orange Court House, Va —This (s an lmproved plow for
oultivating tobacco, corn, and other erops planted lo hills or rows, so con-
struoted as to cut up and destroy grass, weeds, briors, ete , which may be
growing among the plants, and which will allow the parts subject 0 wear
to be readlly detached and replaced by new ones, or by others betier
ndapted to the state of the plants to be cultivated.

Improved Lamp Holder.

James Telfer, L'Ance, Mich.—An arm of S shape 1s screwed directly into
the standard of a sewing machine. The arm swings in Its socket io every
direction, nnd allows thereby the adjustment of the same, as reguired.
The base part of the holder Is provided with downward extending feet,
on which the lamp holder rests when screwed off, formiog a neat dase for
the lamp, without requiring the takiog out of the Jatter, which is retained
ou the holder by band springs, which enclose the lamp Srmiy uatil spread
for tuking the same out for refilling, cleaning, ete, By means of s shade,
the light is thrown o the needie or part of the article to be sewn.

Improved Harvester Rake.

Erasmus H. Donaldson, Staceyville, lTowa.—To the forward end of & ro-
tating shott s rigidiy attached a cross bas, to the ends of which are pivoted
rakes, inade {n two parts or halves, which are placed upon the opposite
sides of the bar. Rods slide longitudisally o kKeopers attached to the
cross bar, and have cross heads formed upon their outer ends, which, when
the said rods are pushed ontward, catch upon the shanks of the rakes, and
hold sald rakes extended while sweeping the grain scross the platfona.
As the gavel is swept into the receiving trough or upon the ground, the
makes are released by the Inward movement of the rods. Sultable mechan.
1sm 1s provided to withdraw the catch rods 10 release the rakes at the pro-
per time. The platform, which is carved 1oto the arc of the circle, and
through whieh the rake heads sweep, starts a little above the level of the
cutter bar, pusses below the same,and rises, at its luner exd, above the
drive wheel, and with ita end Is connccted & trough to recelve the gavel
from the rake, and from which it is taken by the binders. A gulde Is at-
tsched to the outer end of the platform, to provent the rakes from awisg-
ing outward, and to cause them to descend in proper position st the outer
end of the platform.

Improved Shipper Lever,

Isaac F. Hoyt. Glenville, Conn,, assignor to himself sod J. R. Pillisg, of
same place.—This Invention consists of the bandle portion of the lever
Jointed to the main portion, and provided with avarved extension beyoad
the joint {n a slotin the other portion. ThIs ralses the apring cateh out of
the notches of the quadrant dar, when the handle, after belng taken In
hand by the operator, is turned tato line with the principal part of the
lever.

Improved Feed Water Heater.

Robert O'Nelll, Negaunee, Mich.—The castog Is divided Into four sec-
tione, from one of which the water s taken for the supply of the boller.
Flanges project Inward from the inner surface of the shell, which support
the heating plates. Ths plates are provided with s serios of tubes through
which the water passes In desconding from one section 10 anither, These
tubes ure about three fourths of an fuch o diameter, and each plate s pro-
vided with u large number of them, s0 that the water s divided and ex-
posed to the exhaust steam from the engiue, and 18 heated by condensing
and absorbing the heat thereof.

Tmproved Sulky COultlvator,

Ephratm Ives, Pleasant Hill, Ind.—This invention relates to an arrange-
ment of means for ndjusting the plows toward and from each other, aud for
looking n pivoted portion of the frame, Io this way the deiver hus com-
plete control ovor his plows, so that he can guide them fo plowlng orooked
rows, In avoldlog trrogular hitls, and In plowing eloser to or farthor from
the plants, as clroamstances may roquire, The wheels and axie may be ad-
justed forward or buck, according (o the woight of the driver, so Uit his
walght may balance the maohine,

Improved Ratchet Delll,

William M. Ellison, Klogston, N, Y. —This lnvention coustats of  sleeve
on the uppor part of the drlll spindle or stook, with & soraw cAp and o
collar, 50 formed thiut whon tho food sorew I8 adiustod to tte bearing at the
npper ond 1L oan be bound fast to the sleove. The lntter extends down to
s chamber ln the head of the drill bandle. where {4 has a toothed wheel
Hilng on anothor toothed wheel on the drill stock and geared with 1t by &
Metle shaft and two pinlons. The wheol of the sleevo hus o fow more
teeth than the one on the drill Khock, o that At turns slowaer, and thus
cnuses tho food sorew to turn slowerithan the spludio doos,and thus slowly to
serew out of 1t snd feod she drill. The pawl of tho handlo aots on the wheae
of the spindle for turnlng it. By loosening the serew oap Ab the 1op of the
sloave,the serew 18 froed #0 a8 to be turned readlly by bhand for setting the
drill and relessing 11, <

Improved Roversible Plow.

John P. Doxbelmer, Lawronoeburgh, Iud.~Tlo pivota of an sxtension
mold board are Nxed In bearlng brackets, ono of whioh bs arranged to allde
I o bearing (o the bottom of the plow, and s provided with a bolt to hold
Itat soy destred polnt, The mold board may thus be extended more or

lo#e to regulate the turning of the furrew, as may be desirod for diflerent
kinds of work, 2 »
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mode for sale and give
Forsyth Street, Now York.
‘Brass Pla on Zino without Battery—

Tostructions for saie by A Scheller, 118 Forsyth st.X.Y.

B. A. Jenkins, La Crosse, Wis., makes Iron
Slat Blinds for bulld'ngs.

Hydrosta resses—Best in use. John
m‘sul‘.i R Engineers, and Iron r:n::.
ders, Afbany, N. Y.

- Wanted—A je for ironing plain goods
Send description snd to J. F. Edgar,Corinth, Miss

to Sctentific play. Bradley's Patent
Sockets lnsure this.

_Croquet, a rigid and upright
betoge & esemte

For Sale—Steam ine, 500 horse power—
Cyhnder 8 lo.—Stroke 4 ft.—Condenser—Wronght Iron
Shaft—25 tun Fly Wheel. Msde by Hewes & Phillips
Newark, for the Fagin Flour Miil. Used scarcely any.
Gave best results ever atfained In Flonriog. Apply to
Yenry Hill {]ate Fagio & Co.), P.O.Box 2. Nowark, N.T.

“Who will manufacture this Bit? See Scien-
+ific American, Feb. 14, 1S:. Address Christian Mon-
son, Moscow, Wis.

The Right to Sell and Manufacture Brough-
ton's Lubricators, Faucets, &c. All Terntory West of
‘Eansas for Sale. The most perfect goods in markel.
Apply to H. Moore, 48 Center St., New York.

Wanted—The address of makers of wooden
‘match boxes. S.R. MG N'th Market St.,Phlladelphis, Pa.

Money Partner Wanted—To work Jenner's
Patent New Principles of Propeliing on Canals, with
Doats now in use, without changiog thelr form. Four
miles per hour guarsnteed with a 12x12 Eogine or its
equivalent. Callandasesa working model, or send for
circular. C.H.Jenner, Brockport,N. Y. % ¢

Wanted—Capital to patent an article neede
by every u-reml., mlou:. W. S§., Box 15, Wood-
dury, New Jersey. - Sl aran

Iron ers, Lathes, Drills, and other Tools,
new ..f ul:;uind. Tully & Wilde, 20 Platt St., N.Y.

Wanted—Agents for the Jast and best Fire
Efndler in use. Sample sent to any address for 30 cents.
Address R D. Dodge, De Soto, Iowa.

The finest Machinery Oils, combined from
Sparm. Tallow and Lard, suitable for all machinery, are
now being furntshed to consumers at from 40 to 5 cents
per gallon, by Wm. F. Nye, New Bedford, Mass. His
famons Sperm Sewing Machine Ot} recelved the highest
sward at toe Vienna Exposition.

Horizontal ine, 6x15, second hand,
ordsr, ittle used. Price, complete, §5325. E. P. Watson,
42 Ci'fiSt., New York. 2 -

Amateur Astronomers can be furnished with
good ipstruments st reasonable prices. Address L. W.
Sutton, Box 218, Jersey Clty, N.J.

To Investors—Wanted, by a Hardware
House in New York, some small and useful article in
their line to manufacture, either on royaity or other-
wise. Address, with full perticulars, D. & Co., 5 Beek-
man St., Room 23, New York.

Patent &-wing‘hhchine Treadle for Sale—
Three differcnt kinds in use—one foot preasure makes
slxty stitchies. The lmprovement can be applied to sny
machine, For informstion, send to Dr, L, Helns,
Bruoawick, Ga. A

Microscopes, Spy Glasses, Lenses. Price
List Free. McAllister, Optician, 49 Nassao 8t,, N. Y,

For Sale—Several Screw Machines of dif.
erent Sizes, cheap ; also, o second band Press. Write,
for particulars, to A. Davis, Lowell, Mass,

Removal—L. & J. W. Feuchtwanger, of 55
Cedar 8t., have removed to 150 Falton St., two doors
above Chureh 8t., New York.

Chemieals, Drugs, and Minerals imported
by L. & J. W, Feuchtwanger, No.150 Fulton St, removed
from 35 Cedar 5t., New York.

Forges—(Fan Blast), Portable and Station.
ary. Keystoue Portable Forgze Co., Philadelpbis, Pa,

Steam Whistles, Valves, and Cocks. Send
to Batley, Farrell & Co., Pitteburgh, Ps., for Catalogue,

For Surface Planers, small size, and for
Box Corner Grooving Msachines, send to A, Davis, Low-
ell, Maas,

The “Scientific American” Office, New York,
fs ftted with the Minusture Elec'ric Telegraph, By
touching lttle butions on the desks of the mansgers,
signals are sent to persons in the varlous departments
of the establshment. Chesp snd effective. Splendid
for shops, offices, dwell'ngs, Works for any distance,
Price 15. F.C. Beach & Co., 252 Broadway, New York,
Makers, Send for free illustrated Catalogue.

For best Presses, Dies and Fruit Can Tools,
Bliss & Willams, cor.of Plymouth & Jay Brooklyn N.Y,

All Fruit-ean Tools ¥ erracute, Bridgeton N.J
Brown's Coalyard Quarry & Contractor's Ap-
parstus for holsting and conveying materials by iron
cable, W. D, Andrews & Bro., 418 Water St., New York
For Solid Emery Wheels and Machinery,
sead Lo the Unlon Stone Co., Boston, Mass,, for circulis,

Lathes, Planers, Drills, Milling and Index
Machines. Geo. 8. Lincoln & Co., Hartford, Coun,

Engines 2 108 H.P. N.Twiss, New Haven,Ct.
Steptoe, McFarlan & Co., No. 212 to 220
West 34 8¢, Clocinnati, Oblo, masufscturers of Wood-
workiog Maculsery aod Machinists' Tools. Send for
cireulars,

Steam Boller and Pipe Covering—FEconomy,
Safety, and Durabiiity. Saves from ten to twently per
cent. Chslmers Spence Company. foot East #th Bt., N.Y.

Dismond Carbon, of all sizes and shapes,for
dnlllumh.-ﬂu stose, and turnlog emery wheels;
siso Glaziers' Diamonds, J.Diekinson 56 Nassau SUN.Y,

For Bolld Wrought-iron Beams, #tc., seo nd-
vertisemnent, Address Usnlon Iron Mills, Pictsburgh, Pa.,
for thograph, etc,

Temples & Olleans. Draper, Hopedale, Mass,

Hydraulie Presses and J o
ond h’nd. E. Lyon, % Grana m,:c::,'_\",_n:;?o,.:d o2

Peck's Patent Drop Press. For clre
sddsess M1lo, Peck & Co., Xew Haves, &',"';' irculars,

Small Tools and Gear Wheels for Modols.
List free. Gooduow & Wightman 2 Cornulll, Boston, M.

The French Files of Limet & Co. are pro-.
nounced superior to sll other brands by all who use
thew . Dectded excellence sod moderate comt have made
these goods popular. Homer Foot & Co,, Kole Agents
for Americs, 0 Platt Street, New York,

Winans' Boiler Powder. Box 8 N.Y.P.0, 10
years s practicslly sale & successsul “Ecale” prevention,

Scientific

2Americin,

Mining, Wrecking, Pumping, Drainnge, or
Irrigating Machinery, for sale or rent, Seo advertino-
ment, Andrew's Patent, inalde page,

Two 50 H. P. Tubular Bollors for Sale (Mil-
ler's patent) very low, If applied for soon. Will bo so d
soparately or together. Complete connections and pump,
Holake Machine Co., 279 Cherry Street, New York.

Lovell's Family Wnahin;: Machine, Price
$5. A perfeot success, Warranted for five yoars. Agents
wanted. Address M. N. Lovell, Erle, Pa,

Buy Boult’s Paneling, Moulding, and Dove.
alling Machine, Send for clrenlar aud sample of work,
B, C. Mach'y Co., Battle Creek, Mich,, Hox 2.

Price only three dollars—The Tom Thumb
Electrie Telegraph. A compact working Telegraph ap
parstus, for sending moessages, making magnots, the
sleotrio light, giving alarms, and various other purposes,
Oan be put In operation by any lad. Includes battery,
ey and wires. Neatly packed and sent to all parts of
‘he wortd on recelpt of price, F, C, Besch & Co,, 23
Broadway,New York.

Engines, Boilers, Pumps, Portable Engines
Machinists Tools. [ H, Shearman, 45 Cortlandt 8t,, N. Y.

Automatic Wire Rope R. R, conveys Coal
Ore, &c., without Trestle Work. No. 61 Broadway,N. Y

A. F. Havens Lights Towns, Factories, Ho-
tols, and Dwellings with Gas, 61 Brondway, New York.

Best Philadelphia Oak Belting and Monitor
Stitched, C. W. Aray, Manufacturer, 801 & 303 Chorry
St., Phlladelphia, Ps. Send tor circular.

Rue's * Little Giant” Injectors, Cheapest
wnd Best Boller Feeder (n the market., W, L. Chase &
D0., 95, %, 97 Liberty Street, Now York,

A Superior Printing Telegraph Instrument
the Selden Patent) for private and short lines—awarded
the First Premium (a Sflver Medal) at Clnctnnat! Expo-
s1tion, 1871, for * Best Telegraph Instrument for private
ase™—1s offered for sale by the Mercht's M'f'g and Con-
struction Co., 3 Broad §t,, New York. P, 0, Box 4%,

Dean’s Steam Pumps, for all purposes; En-
<ines, Bollors, Iron and Wood Working Machinery ol
41l descriptions, W. L. Chase & Co., 99, 95, 97 Liberty
Street,New York.

Steam Fire Engines—Philadelphia Hydrau-
tic Works, Phtladelpnis, Pa.

Bone Millsand Portable Grist Mills.—Send
for Catalogue to Tally & Wilde, 20 Platt St,, New York.
Waterproof Enameled Papers—all colors—
tor packing Lard and other oily substances, Chloride ot
Lime, Soda and similar Chemlcals, Cartridges, Shoe Lin-
lugs, Wrapplog Soaps, Smoked or Dried Meats, and De-
stceated Vegetables, Shelf Papers, and all applications
#here sbsorption .= to be resisted. Samples op appll-
cation. Crump's Label Press, 35 Fulton St., New York.

For descriptive circulars, and terms to

Agentsof new snd saleable mechanical novelties, address
Tames H, White, Newark, N.J., Manufacturer of Sbeet
and Cast Me'al Small Waras.
Emerson’s Patent Inserted Toothed Saws,
and Saw Swage. See occasionsl advertisement on out-
side page. Send Postal Card for Circular and Price List,
Emezson, Ford & Co., Beaver Falls, Pa.

B. W. F. is informed thatan American gal
lon contains 231 cubic foches: an Eoglish Imperial gal
100,877 714 —F. D, L. will fiod a description of a process
for black ensmel on fron on p. 28, vol.26.—P, 8., who
asks questions us 1o roofing, ete., shounld send his name
acd address. —H. E. J. should consult our advertsing
columns for books on carpevtry.—J. F. F.'sreply to V.
C. s focomprehensible.—W. . S. will find directions
for makiog vinegar on p. 58, vol. 50, Solld opodeldoc
can be made by using more soap in the mixture.—G. O.
D. will ind recipes for gllding on glass on p. 253, vol. 30,
Asphaltum varnish s described on p. 283, vol.26, For
palntiog on glass, see p. 123, vol, 30.—T, F. will find d1-
rections for a cement for mending chioa ounp, 241, vol.
2i. Tempering springs is described on p. 231, vol, 29,
Black asphaltum varnish for cast Iron is described on p.
231, vol. 2. —J.T. B.will find a recipe for jot black ink
on p. 28, vol, 2. —8, A. M.will find directions for ma-
king warking ink on p. 21, vol. 29. —For whitewash, see
p. 290, vol, 29, For paper boats, see p. 108, yol, 27,

W, F. H. asks: 1. How can I find the velo-
city of water In any sized flume ? A. By experiment
2 What perventage of power do overahot wheels usu
slly yiedd? A, From 0ty to seventy-five per cent, 8
Can you give me & rule for laying out bevelgears? A’
You will And {tin any trestise on mill work,

A M. B.says: 1. In vol, 30, No, 12, yon
speak of an fce boat golng nearly three times as fakt as
the wind., DB.says thatthis Is sgaiost common sense.
Cenyouexplainit? A, You will find the mattor clearly
explalned on p. 176, vol. 28, 2, What would be the real
Hiting power of an eogine of 4 horse power? A. It
would be able to Hft 152,000 1bs, one foot high In & win-
ute,

In our answer to L. E. L, in the SciexTivic
AMERICAXN for April 4, 1594, the sentence that * port area
one half that of the piston' should read: * poit arca
from one twentielh to one Aftecnth the area of the pis-
ton."

G. A. B says: We use two kinds of brake
shoes on our ears, ove of wood, the other of tron, My
fricnd says that thelron ones are the best, for thereason
that he can serew down brakcs as hard as ho pleascs
with the iron shoes, aud the wheol willpoarcely ever
slideon the mail: but with the wooden one, half the
force expended will cause the wheel toslide, I, on the
coutrary,say that the wooden one Is the best, forit Is
the one which retards the revolving of the wheel mont

with the Jeast cxpenditure of * ¢lbow grease)” we do
not question which fs the best material for shoes for
general usage, but which will stop a traln In & glven

time with the least power expended by the brakeman
Who s right ? A, The frictlen between the wheel and
the wooden shoo would ordiparily be greater for the
satne pressure, than when the fron Ahoo was used 2,
What gum can | get which will dissolve foalcohol and
after drylng be sgain soluble Jn water? A, Wedo not
know of any

G, W. M, asks: About how deep will cast
or wronglt lron rust, {f exposed toall weathers? A,
Experiments have not been very oxtended, butit s
supposed that, If the wetal 1s not subjected to straln, it
will rost about 116 of an tnch deep 1o 25 years

8. H. D.asks: Why is it that a common
portable pump, used on & portable stoam engloo to feed
the botler, will not take hot water but will take cold
water? A. The vapor formed by the bot waler creates

suach & pressure that the valves cannot open,)

(. R, B, aska: Is the weight or prossure
upon the valves of asteam engine the ares of the ports or
openings which are covered by the valves multiplied by
the pressure persquare Inehand are the valves balanced
when the ports or openings are not covered by them ?
Tushort, (s the theory of no port, no pressure, correct,
and do the rales which apply to the iguring of the welght
OF prosstiro on the valves of an engine also apply to the
pressure upon the piston packing ? In other words, can
tho rings of the so-called steam plston packings be sot
out by steam ? A, The pressure of the valve Is that due
toftsown welght and the unbalanced pressure of the
steam onit, Thus, If an equal area ia pressed on top
and bottom of the valve, all the pressure will be taken
off. Tnote are soveral styles of plston In which the
packing rings are set out by steam pressure.

W, C. M, asks: 1. Tu tallow the best thing
for lobrlcating an engine cylinder? Is thers anything
that will improve it for the purpose? A, Some prefer
oll. 2. How can I bleach tallow without injuringit?
A. Melt and strain It before using.

H. W. gays: 1. We attribute to Newton
tho discovery of the law of gravitation. Istherean
apposite law of repulsion? A, Yes, but it actsat very
small distavces, Molecules repel each other according
to the amount of heat they contaln ; the temperature
of space,supposed to be $0* Fah. below zero, is sufll-
clent for ether viorations. %, Newton dignified his dis-
covery by declaring the law of gravitation to bes prin.
ciple luherent In matter, In the same sense, Is there
not also an opposite law of repulsion which is a privel-
ple inherent ip matter? A, No. 8. Isuppose {t may be
#ald that gravitation 1$ not now considered to be a prin-
¢iple,but an effect of force. In this view ofthe case, Is
there not repulsion which is {n the same sense an effect
of force? A. No. 4. Do or can astronomers explain
the movements of cosmical bodles satisfactortly upon
the theory that they are balanced between the centri-
petal and the centrifugal forces, or do they offer any
‘satisfactory explanation of such movements on any
basis whichignores the existence of a law,a principle
or an eficct, of repulslon which is Independent of the
above named forces? A. The moon falls toward the
earth ope twentlieth ot an inch every second, instead
of golng off st & tangent. See Loomis'“Treatise on As-
tronomy.™ 5. If the earth swings around the sun {nan
orbit predetermined only by 1ts momentum, {ts centri-
fogal, and its centripets] force, why s it that, when
{ts orbit is once disturbed or varied, as {t has been thou
sands of times by the planet Mars, for example, thst the
variation does pot remain s permanency? [A. Where
two bodles have exactly commensurate orbits, the orbit
of the smaller body !s entirely changed. Hence the gsp
in Saturn’s ring has been cansed by one of 1ts satellites,
In the formstion of a solar system, only those orbitse
survive which are Incommensurate with ¢ach other. 6
Comets which come to the center of our system are
hurled back Into the depths of messureless space. What
s the power which operates with such Irresistible cer-
tainty ? Can thelr eccentric orbits possibly be referred
to the equal and unvarylcg centrifugal force? Is not
every known mechanical supposition opposed to such a
theory? A. Allbodles move with their grestest velo-
cities at the perihelion passages. Hence thefr abllity to
getawayagsin, 7. Butsll orbits of all cosmical bodies
are like those of comets, namely, theyhave an ellipsold.
al form of revolution. Doesnot this indicate the idea
that the laws which compel them to retain thelr orbits
are fo all cascs the same as those affecting cometary rey-
olutioos? Here end the questions [ desired to ask. The
theory of a principle of repulsion has already been an_
nounced. It remains to sacertain how thislaw or prin-
clple or effect comes into existence. Take two balls of
some light substance, dried pith Is as good ssany. Let
one of these be surcharged with electrieity, and it will
attract the other. Letthe twoballs remaln {n contact
with each other s short time, long enough for their
electrieal condition to become equalized, and they will
repel each other. Now suppose the sun to be s highly
charged electrieal body, and a comet to be relatively an
uncharged body, it follows that thecomet will be drawn
toward the sun by electrical attraction. Itistrue that
the comet will be drawn by the force of the attraction
of gravitation nlso, and will be governed by its centri-
fagal force, but the electrical attraction will supple-
ment these forces. Arriving vear the sun, the clectrical
condition of the comet becomes changed by resson of
its proximity, and hence is repelled just as one pitl ball
s repelled by the other when the condition of the two
has become equalized, It s proper 1o ssy here that
while many various phenomena of electrical actionsre
recognized, yet the whole subject of electricity, Its
cennection with heat motion, the contraction orexpan-
slon of bodiesby heat or from other causes, ts devel.
opment by motion or from contiguity of bodies, In
short, the whole theory of the correlation of forces, can
hardly be sald to be understood,and In many respects is
halting and unsatisfactory. Whether the sun Is sur-
rounded by what sy be called an atmosphere of elee-
tricity, which reaches beyond the boundaries of the
outermont planet, or whether the electrical condition
of cormical bodles 1s excited by thelr cxpansion by heat
when they arrive at thelr points of closest proximity to
the sun (which appesrs improbable), one thing Is cers
taln, which Is that there s a law or principle or eflect
of repulsion which is s necessary law, and which defines
those eirculer boundaries fu space which the worlds
may not overpass, A, Electrical forces appear to play
s very subordinste psart in Nature. Stars are seen to
drift about in currents and vortices with an oceasional
colliston. Theresulting combinations are in exact ac-
cordance with the law of gravitation. The motes Ina
sunbeam, the shinipg noctiluca muiliaris in the sen, or
prownlan movements of minute particles underthe u |
Ccroscopo, may serve to illustrate these currents of eir
culating stars,

E. B. W. asks: 1. What is the rule for find.
ing the ares of & segment of s circle? Al It 1s equal to
the area of the clrcular sector, bounded by the same
arc, diminished by the triapgular portion of the sector,
2. Also of an ellipse? A. The area of an ellipse I8 equal
1o 07554 times the long dismeter multipiied by the short
diameter. 3. What causes a llquid to ciroulate whon
running downwsrds through o hole, s, for lustanoe,
through an openiog In the bottom of & yossel? AL The
motion Is given to it by the splral form of the hole, or
the position of the hole (o refercnce tothe center of
the vessel. L. Whatisthe best recent work onsurveying?
A. Trautwine's works aro among the latest and best,

T. . asks: 1, How can I solder or braze
two pleces of brses togother steam URNLF A, Beop,
251, vol. 25, 2. What 1a the best tbing to remove
scale from s boller? A, Try puttiog about two ounces
of muristo of smmonia in the boller twice & week,
3. Ought & person who wishes to be an engloeer to
study any books, or is practice alone sufliclent # If not,
what books are the best 7 A. By sll means study good
books. Begin with Bourne's “Catechlsm of the Stesm
Eogioe.” 4. What is the beat paint for a smoke atack?
A. Bee p. 35, vol, &,

C. R, nsks: 1. How can Imak
meni for Bliing air heles In cast (rou? | wapt son
thivg that will stand heat. A. You can tap the hole,
and serew in a plece of metal, 2. Which drags the mos
water,  slde wheel steameror & propelior, both ! wily

belng of the same size and shape ? A. Generally %
18 0o dregin either case. 5 thats

D.B. 8. says: 1. Tna lecture on ele
a plece of money was placed In s saucer of Jiguid
lc:oke'd I1ke water, and a person could have It If o ¢
pIckitout. In one band was tobe pl  connec-
ted with the wire of & battery, m:a.:: :::n have sny
effect on the person antil the other kand tonel od the
lquld, when that hand would immediately fiy upward
tholength of the arm. What was the liquid? A. Prob.
ably water. 2 Why did the effect take pisce? A, The
water fn the basin was connected with the other pole of
thie battery, 80 that, on touching It, s violent shock was
given tothesystem, with the resuit you desciibe, 3,
Are caoutchionc snd gutta percha the ssme? A. No, 4,
Willa bell give the same volume of soond {f muk'u
the cutside that it will when struck on the fnwde, the
blow being equal In both cases? A, Dependa upon the
#ize and form of bell. Smal; bells, we bellevo, give bet-
tergound when struck upon the ontside, <

M.asks: 1. Do master
cbule:l‘ di.-mn mm'z %i.nf"lﬁ wﬁ:
v ¢ “’" 3

than books? Whose work would be the "
Ing? A, You can learn a great desl Mlm.
but there are many thinge that a draftsman should know
that can only be acquired by experience. can re.
commend Professor Warren's works. 2. Why will a seve~
propelier make more turns,other things being the u me,
In running agaipst the tide than In going with 182 A,
We would llke some good evidence that this is a fact
before seeking for & reason. 7

M. W. H. asks: 1. Will w e or a
freezable bodles freexe In aloohol? Wil they freeze |
soon asthe alcohol gets below 32° Fah.? A. When the
temperature of the alcohol sloks below the freexing
point of thesubstances coutained In it, they will freeze.
2. Why does a telescope magplfy if we look through
from the big end at anythiog close to the 1ittle ¢nd,
while, when lookingat anything s few feet oft, it makes
(tsmaller? A. In the former case the rays proceeding
{from the object glass enterthe eye s a diverging beam,
3. Iathere such o thiog as a single plass telescope, or
thing that can be used &8 & telescope? A. A single
glass telescope (s not posstble. 4. Will nitro-glycerin
explode as 2000 as the scids and glycerin sre poured to-
gether, or doer 't have to be stirred together and left to
stand fora while? What are the proportions of cheml-
cally pure nitric scld, salphuric acld, and glycerin, by
welght, to make nitro-glycerin? A, See p. 283, vol, 20,

M. M, axks: 1. Where gu from the
works can be bought for §3 per thousand feet, would
be economy to generate hydrogen by the sction of sul
phuric acld at Scents per Ib, upon iron turningest i
cent perlb ,and give it luminosity by passing through &
filter saturated with coal ofl at 20 cents per gallon? A,
If these figures represented the entire expense of the
manufacture, it would be. 2, What is the cheapest
method of procuring oxygen upon s large scale with-
out expensive apparatus? A, The oxygen companies
use chlorate of potash heated In fron pots. The sim-
pitcity of the plant employed and the purity of the gas
compensate them for the cost of an expensive mate:
rial. S. Is the calcium light made by = jet of common
air through s fame of {lluminating gas npon s plece of
chalk of sufficlent intensity touse &8 an llluminating
agent? A. No.

J. H. says: I have two coal shafts, both
sunk to the ssme veln, one for downcast and the other
forupcast. I am using for s ventilatiog power, at the
bottom of the upcast, a lsrge furnace; and in addition
to the furusce 1 have the upcast elevated 3 feet above
the level of the down cast; both shafts are of the same
size,ix14 feet. 1f I make the mouth of the downcast
18 feet square in place of ix14 and bring It down to the
regular size at IS feet down the sbaft, which Ithink
would make a kind of recelver, would it add to the
welght or pressure of alr in that shaft, and be any help
to the furnace? A. No. 2. 1Iscoal tar Injurious to
wirerope? A. No.

G. E. D.asks: How can I make sensitized
paper? A. Take albumen paper, snd float (prepared
side downwards) on & bath of 1 oz nitrate of sliver In
18 0z. distilled water: add s few drops of cltric acid to
dissolve the firat precipitate. Float for hall a minute
snd dry {n & dark room,

E. D. B, asks: 1. Are the grounds of cameos
colored artificlally after belng cut, especially the beau-
tifu) green ones? 1If £0,by what means? A, No. The
different colors belong to the varlous strata of the
stone. 2. What work on geometry has a full descrip-
tion of the carves of the fourth order? Ihave heard
that, by the use of the clscold, an angle could be telsec-
ted; fnthiaso ? A, In treat on the ealcul The
olscold 1 & carve of the third order. It Is described In
Newton's* Universal Arithmetie.” 3 Has there ever
been s supposed meotallic base of hydrogen discovered,
oris any such supposition entertalned by Sclence ? A.
Itis tdered n 1 ble hypothesis by some scien-
tists ; DuLAO far as we kuow, ne such metallic base bas
been discovered, 4, Is the ultramsarine water color
made from the atone fapis lezuli? I not, what Is the
reason of 1ta groat cost? 4. Yes. Artificlal uitramd-
rine 18 also made, and sold much cheaper.

D. B.askh: 1. Where is the proper place
to bolt a portable cogine to a boller, on the sfde oron
top? A. Either placo will do,If the boller ta properly
maced, 2, Iaaporiable eogine, placed on the top of
the boller and using & double crank, ss strong as one
bolted to the side of the boiler, using a siogle crank?
A. Yes, if well proportioned. 3, 1 bave a portable en-
gine, eylinder 5 x 10 loches und spoed 1 revolutions
por minute; the fAirebox Is Wi5xi) inches, with 82 flues
(1% tnches) of copper, & Inches tn length, 1 use tho ex-
haust blast, contract d to ) an Inch, in & stack Sloches
\n dismeter and 17 feet high, The pressure 1s Kord
Ibe, Would 1t be more economical to lengtben the boll-
er 1o § feet, uslng toe same number of flues? A, We
would not recommend this change.

C. 0. asks: 1, What is the difference be-
tweon the actual and powinal power of a steam engine?
A. Actusl power depouds upon sctual conditions under
which the engine works. Nominal horse power s ob-
(ained from assumed conditions. 2. What wounld be the
power of an engine that bas 36 Inches stroke, 16 ioches
dlameter of eylloder, aod 45 revolutions a mioute
worked with 70 1bs, of steam? A, You donot send sof
felont data. Soe article ou “Indicating Steam En.
gines,” p. 84, vol. . 8, How much {3 to be deducted
for friction? A. From 20 to %0 perceat. The preclse,
amount can only be determined by experiment. 4. Is
nalf the powerlost by the crank tn converting rectls
Iinear into elroular motion? A. No.
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8. A. R, aaks: Inmaking steam connections
using the globe yalve, whioh end of the valve should be
placed next the steam pressure? A, It la generally
Placad 80 that tho pressure (s on top of the valve, Bome
englnes, howeyer, profor to arvange 1tin the other way,
#0 48 LObO able to paok the stem under prossure,

J. H, H, uskn: 1, What causes zino to
bubble nnd leave blow holos whon poured (nto a plaster
of Paris mold? A, Itmay be caused by impurities, or
by lnsnMelent vent In the mold, 2, What kind of autt-
mony In used to harden mnc? 1 bought some, but 1t
turned biack and would not melt, A.You probadly have
Acompound or an lmpuare article, 3, I took abottle and
filled It with water,and then putin & cork with jost
enough lead on It to make It alnk very slowly. [ ihen
connected & fOrce pump to the botile, supposing that
when the pressure became great enough the cork would
rise to the surface. 1 pul 3 Ibs. pressure on the bottle,
bul the cork stayed down. | then took off enough lead
0 that it woald just float ; then when the protsure was
pat on, the 00rk went Jown and would come up when 1
lessoned the pressure, A, When the pressure was lo-
creased, the alrin the cork was compressed, and sutd.
clent water entered to make it slok, When the press.
ure Was taken off, the alr expanded aud forced out the
walter,

H. 8. H. asks: If a quantity of air be com-
prossed to half 1ta bulk, what pressare will 1% exert
WEAIUAt the sides of u vessel ? By what rule of propos-
tion Is the pressure governed P A, If the temperature
s constant during the compresston, the pressure varies
fnversely as the 1'408th power of the volume,

T. W. M. aska: Can you tellme of a choq;
and stmple method of reproducing manuscript musie
A. Write It of Mthographic tranafer paper, have It
tranaferred Lo stone, and printed by s Hthographer.

R. U, asks: How is phosphor bronze made,
and what percentage of rus does It contaln?
A. Phosphor bronse ls made by sddiog a small portion
of phosphorus to common brouze or gun wmetal, The
Jatter Is componed of %0 parts of copper, and 10 parts or
Jems of tin, To thix, from §to 10 per cent of phosphorus
s added, to make phospbor brooze.

C. R.asks: How can I make French polish,
and how stfould It be applied ? A, Dissolyo 1M oxs,
shollnc and i oxssndarac in % pint naphthn, Wet s plece
of Nannol with polish, streteh & cloan Hnon rag ovor the
flannel, apply one drop of Mnseed oil to the linen, and
rub in s elroular direction.

P, H. B. asks: What kind of roof will a
ecomposition, ssid to be composed of French asphaltum,
hydranlic cement, salt, coal, tar. and sand (of such
conslstence as to be easily spread with a plasterer's
trowel npon paper felting) make? What Ia the differ
ence botween Freach and American asphaltum ? What
1sand what are the uses of an ofl called dead ofl, sald to
bemixed with carbolic scld for disinfecting purposes?
A. There ts no asphalt called French asphaltum as dis-
tiuguished in any peculisr quality from any otheras-
phalt, The combination of ingrediouts specified by you
18 uselews tor the purpose {ndicated, as tho salt would
destroy its eMolency by contiouslly attracting molsture
from tho atmosphere. Dead ofl Is the last that comes
overin distillation, and {s s fatty oil that s not likely
1o dry well In such a composition, A grest deal of the
waterinl complained of (s sold to be put on by the pur:
chaser, and unless properly lald 1s not lkely togive
satiafaction: omses have occurred, we are informed,
whore the material bas been sent out with the plaiuest
directions, and where, neverthelees, tho preparation of
felting, ete., bas been lald with the upper side down.
thus exposing to the weather a surface never intended
aad not prepared for it.

. B. asks: Will wire, which is
M&MMM%leM
marycoll? A. Two thicknesses of It may be used. 21
have & cofl which 18 too muall, the covering of the wire
dmmdmurmunmm.-u
the secondary coll has been cut in several places. Can
1 mend the fine wire, and, with more added to It, use 1t
for the one T wish to make? A. There s no reason why
the wire should not answer when properly jolned. 3. 1Is
1t necomary to put layers of olled silk or other lusulator
between the Isyers, it being covered with cotton? A.
The ofled sllk will perfect the lnsulstion.

. asks: What kind of wood are
nltllw!? A. Well sessoned pine s frequently

used.

asks for for making furniture
’olc'-.ef&.h&u:,n' oronwou“.lunnhn
and wood spirit each 5 oze. Mix well, and 1t I« ready for

use. This 1s s reviver for French poliahed wood.

' Mrs. G. W. P, ask: 1. How canl
-&‘& .“glnyeolgﬂo color s brown wall so that it
will stand the weather? A. Puta very littlo blue black
{0 ordinary whitewssh. 2, How can [ make & dark
brown color for the same purpose? 2. Use umberor
ocher in whitewsst, to the shasle required.

asks recipe for turner’s
ﬂ&!n.’lo;w\'o%ns mﬁo l:"u‘clu ll‘::l Inthe. A, Teke
Burgundy piteh 2 1bs., resin 2 Ibs., yellow wax2om,
dried whiting 21bs.; melt snd mix.
E. R. asks: can I put a fine polish
“B.‘l%nl}.n n very lhnogt':tmo. u}’ ghours ? A.p:lon 8
(OF 4 plecon of wandarac, ench the size of & walout, sdd 1
‘pint bolled oil, and bofl together for ihour, Whilo
“coollog, -dqé,amn Veolee turpentine, and If too thick,
‘wlittle o1l of turpentine also. Apply allover; and after
& few hours, rub It off, .

Q. F. F. : What is the best thing to
lbell rl-niu.:#v.u plated goods? A, Preparcd chalk
1n cold water: spply with s plate brusb,chamols leather,
or soft woolen rag. 5
‘Mr recrsky, of Penva, Russia, an
'&&&Mu‘:& for further l::nwuh:
s Lo b with petroleum, doseribed on p.

o burning brick. Ratsaionm, dessrib

pressure ever Deen used a4 & source of
power? A. Yes. luthe compound cogine,|is expan-
mive power is utllized. In other tnventions, It 1s used
0 run & seconid eylinder with vapor of s liquld of & low
bolliog point, 2. How is & compound engiue construc:
ted? A. Bee pp. 116, 594, vol. 25,

. McC, asks: I, Can water be raised
u‘?&nﬁq,m-»tmumumwmuuud
MO foet distance through X pipe with a strovg
3 feet of fall from sprioghead to ram?

‘ould such & rituation afford & ressonable supply of

ater for sdwelling and barn, by ustng the most lme
mm? A. You can make & good ram snswer the
If you bave pleoty of water In the spring. A
lustructions ss Lo the

J;D.G.uh: 1, Has the exhaust steam of
L1 engine

——

——

C, F, B. gays: I have a room 14 x 15, heated
by o stove, which | wish to ventiinte by leading a regls
ter Into an alr paasage botweon the boarding and plas
torivg, Where stiould the regleter bo put, at the top or
bottom of tharoom? A. You shonld have two regls-
tors, one at the top and one at the bottom,

IR, A, M. ankn: Would it be practicable to
plate steol pons with 2ine, tin, or other matals, siither by
dipplig them o the molten matal or by electrigity ?
Would It prevent them correding without Injuring the
trmper? Ihave succeeded In tHuning & few without In-
Juring thetr writing qualities, with s common soldering
tron, with the ald of muriate of zine, A. Bleel pens
plated with differvot tncorrodible metals are largely
wanufsctured,

P, H, W, anks: 1. What Is tin foll, such as
I8 Used for wrapplog tobscco, composed of 7 A. Au an
alysis of & plece of tobacco tin foll 1a our possession
showed that It contaloed mostly tin with some lead,
Boven other samples oblained from different sources
bhad the same composition. 2. What are storm glasecs,
Indicating changes (u the stmosphere In sdvanos of
Morm, wind, ete , Alled with? A. Ses p. 13, vol, 1,

J. W. B, says: 1. I wish to make a Rhum.
kortf iuduotion cofl. 1 have 10000 feel of No. ¥ silk
covered wire for the secondary coll, Of what slze and
length of wire should the pritoary coll be? A, Yorly
feet No. 12 copper wire, sfik-covered and varnithed
with shellae ln sleobel. 2 What should be the diameter
of the fron core? What should be the length of the
eoll? A, A bundle, 1lach in diameter and | foot long,
of No. 16 soft lron wire. 3, What amount of surface
should the condenser have ? Are tinfoll and paper the
best 1o make It of 2 A 30 square feet of tin fofl and W
square feet of paper soaked In melted paraflin s the
best koown, 4. What ls the Doat material for the ends
of the coll 7 A, Glass or hard rabber. 5. Aboul what
leagth of spark will I be able 1o get from a coll of that
sze? A If carefully drawn, pure copper wire (s used*
well insulated with paratin or shellag, you will got »
spark 1 incd through alr, with two oells of Grove's bat-
tery. 6. What s used for polishing blsck rubber with ?
A, French volishi. 7. Do you think I could make a
Rhumkoril on this plan, without loas of power or other
defeots 7 A, Yes;it 18 better to huvo losnmotal around
the secondary coll. 8. What book on electriolty and
magnotism do you think the beat 7 A, Noad's Is s good
work,

W. H. B. asks: Is there any quick way of
findiog the number of diameters which & small com-
pound microscope willmagnlfy ? A. For sorentine pur-
poses, It Is geperally determined oxporimenially by
means of a mierometer. If youcan find the foel of the
object glass and the eyeplece, the magnitying power of
onch can be determined approximately by dividing 10 by
the focal distance. The magolfying power of the mi.
croscope I equal to the product of the two magnliylog
powers »o found.

M. M. 8. asks: 1. What load will a thim.-
ble skelned wagon bear, with { Inch apindles, the
whools belug three feet and one half in hight ? A, We
aro not fmiliar with wagons of that kind. 2, What s
the largest sfzed cube that can be cut froma globe
whose diameter 1s 12 foches? A, One haviog a face
about #9d (ncbes square. The rule I to multiply the
rading of the sphere by 14156, to Nod an sdgo of the
cube, Itisgliven in nearly every work on mensuration,

M. &S. nsk: What is best to use on chills
toprevent blowing? A. You do not send suflicient de-
talls to enable us to give you sy information. Matters
of this kind are best learned by experience. Tbey may
be considered secrets, akin to the szcret of Ojle, who
was asked how he mixed his colors, and replied ** with

brains.” We have seen it stated, bowever, that it is o)

good plan to cover the mold with s mixture of red lead
and ofl.

L.T. W. asks: 1. Will you give me the
formula for ascertaining the usumbder of square inches
of heating surface In cyltnder and flue bollers? A
Heating surface of cylinder boller In square feet =8-1412
radius in feotx length. Heating surface of flue boller in
square foot=81416Xradins of shell in feet X longth in feet
451416 x twice the number of flues xradius of flues In
feot x length? of flues in foet. 2. How do you estimate the
horse power of a boller, elther cylinder or flue? A. We
can glve you no definlte rule. 3. How can I compute
the area In square Inches 5f s square fire box? A, The
area (s equal to the product of the length and breadth,
supposiog the surface to be flattened out, 4. How many
horse power would vacuum add to an engine, or. In
other words, If & high pressure be converted intoalow
pressure engine, how would you estimate the added
home power? A. It would increase the mean pressure
In acertaln ratio, and the horse power In the same ra.
tio, other conditions belng the same,

J. B, agks: Can a concavo-convex lens, 1}
inehes In diameter, be made to throw a focus X tnch In
dismeter at & distance of 43 Inches? A. The focal
image of & star 18 a bright point. .The diameter of the
fmage compared with that of the object s proportional
10 tholr respective distances from the lens, If aplanatic.

A. B, says: 1. We put steam from a small
englue into u tank for supplylng the bollers, likewlse
tho stosn from pump at boflors; we use olive ofl for la-
bricating, Wil It burt our bollers or cause them to
sonle ? Wo uso terra japonion as s boller purge, and
fud it very effeotive In romoving senls. A, The oll
will not Injure the bollers, unless you use & very large
quantity. 2, When you speak of heating surface (in
caloulating horse power), do you mean all the parts ox-
posed to the action of the fire or heat, such as the tubes,
back end of boller,and all below the brick work? A,
All this surfsce s ordinarily ted. Some p 4
however, do notestimate all, 3. Is there any moesns of
finding where there Is water for a well without digging
for 1t7? A, If thesollIs not rocky, you can make bor-
fngs with very little trouble. 4. Does a broad belt on &
pulley cause more friction if only the same|welght be
applied, as & parrow one? A. No, 5 What 1s the best
material for preserving belts and keeplog thewm to work-
lng condition? A. Castor oll Is often recommended.

E. 8. W, asks: What is the amount of re
sistance per foot of cross section o s body moving In
the alrat s glven rate, say 100 feet per second? When
the yelocity Is equal to that st which atr will flow Into a
vacuum, is the reslstance oqual to our atmosphere ?
Does much depend upon the shape of the body ¥ What
rellable exneriments have been made, and where can
the results be found 7 A. Experlments on this subject
are far from complete. A rexumie of the wost lmpor:
tant is given 1o the Bacyclopirdic Britannica, and the
rule (s deduced that the reslstance of the alr Lo the mo,
tion of & plane surface, In gralne per square foof, s
equsl W 16 tites the square of the veloelty In feet per
second, Asphere does not enconuter wore than one

fourth the reafstance that would be opposed to the mo-
on of & plane sarface with the sammo cross section,

Scientific American,

P, O. T. asks: How can 1 estimate the
amount of tannic acld In bark, leav es, and roots of dif
forent kinds? A. Dy procipitating the tannin with pro.
toehloride of tn mixed with ehloride of mmonis, ano
mossuring the precipltate,

L, W, E.asks: How muny gallonsof water
are roqulired, per Horse power, 1o ruu & vmallaogine for
aday? A. From 20 to 7 gallons per day of 10 boure,

(), G. C. says: I am running an elght horse
engine with coal, The furuace has & poor draft; would
the pipe referred to In & recent lesue of your paper, to
throw steam direct from boller to stack,be of any use?
We rua the engine all the time, and exhaust loto the
stack, Would It be of soy use to reduce the slze of the
exhaust nozale? Itislarge, | think 1) Inches in dism-
eter. How small shall we make 1t? A, Geoerally, the
exhaust can be arranged 10 make enough drait.

(G E. S.nsks: Will & tin boiler, 2 feet long
and 14 loches 10 diameter, be Iarge enough and stroog
enough 1o rus an esgioe cylinder 5 Inches stroke snd 3
inches dlameter, at W revolutions per minute ? A. Yes.

J. T, and others: Foaming in boilers is es
pocially caused by Impurities In the water, losufiicient
SLoatn roon, and 1oo heavy firing,

W. 8. W.says: 1. In your issue of March 14,
the statement (s made that the combustion of 11b. o
coal in one minute 15 productive of u fores equal to the
work of 0 bhorse power during the same time. A. The
work represested by 30 horse power Is the same s
that required to ralse 900,000 Ihs. 1 foot high In a min-
ute. Now every unit of heat produced by the combus
tion of cosl, 111t could be converted Into work, wonle
be eapable of ralalag 772 Ibs. 1 foot high, so that the
number of units of beat required for the production of
30 horse power would beabout 13000 s minate ; and the
total heat of combastion of ordinary coal exceeds this.
2 Have not theory sad practice shown us that 2 Iba.
consumption of coal to the horse power per hour laa
very favorsble resuit? A, The large ocean ateamen
sl present consume abont 24 1ba, of coal per hour per
horse power. Betterresults are obtalned In some cases,

W.W B.asks: 1. Will a gun with a long bar-
rol aboot atralghter than one with a short ono? A, Other
things belog equal, prooably ono will shoot with as
much precison at the other. 2. What was the name of
the first newspaper printed In the world, snd where was
It published? A. The first perfodical newspaper whose
oxistenco Is not disputed ; was published at London May
4, 1622, by Nicholss Bourne and Thomas Archer. It was
called The Weekly News. 8. Where was the firet balloon
Yoyage mude,and who made I1t? A. At Parls, Novem-
ber 21,1783, by Pilatre de Rozler, and the Marquis d"Ar-
landes, 4, How much does the atnosphere surrounding
the enrth welgh ? A, About 11,000,000,000,000,000,000 1bs.

COMMUNICATIONS RECEIVED,

The Editor of the SCIENTIFIC AMERICAN
acknowledges, with much pleasure, the re-
ceipt of original papers and contributions
upon the following subjects:

On o Theory of the Sense of Smell. By
D.E. G.

On laying out Teeth of Genrs. By H. L. C.

On & Museum of Natural History. By
J.G. L. A

On the Cause of the Tides. By W.M. D.

On Steam on the Southern Rivers. By
G. W. S,

On Drying Lumber. By H.R. T,

On a Boiler Explosion. By A.

On Using Old Tin Cans. By J. P.

On Hydrogen. By V.P,

On Modern Telegraphy. By G. L.

On the Keely Motor. By D. D. P.

Also enquiries and answers from the follow-
ing:

C. W.Y—-D.E. G~J.T, B~C. W. B -H. G. H.—

W. W. H—R. H.

Correspondents whose Inquiries fall to appear shonld
repeat them. If notthen publisbed, thoy may conclude
that, for good reasons, the Editor declines them. The
address of the writershould always be given.

Correspondenta In different parts of the country ask :
Who wakes ax helves and similar wooden articles?
Who sells electric gas-lighting apparatus? Who makes
cotton seed hullers and Unters? Who makes a wood
engraver’s ruling machine ? Makers of the above artl
cles will prodbably nromote thelr interesta by advertis-
ing, In reply, (n the SCIRNTIFIO AMEBICAN,

Several correspondents request us to publish replies
to thetr enquiries about the patentability of thelr In.
ventions, ete. Such enquiries will only be answered by
letter, and the parties should give thelr addrosses.

Correspondents who write to ask the address of certaty
manufacturers, or whore specitied articlos are to be had,
Also those haviug goods for sale, or who want to fnd
partners, should send with thelr communioations an
amount suffiolent to covoer the cost of publication under
the head of * Busineas and Personsl," whioh (s speolally
devoted to such enquiries,

[OFFICIAL,)
Index of Inventions

FOR wWHICK
Letters Patent of the United States

WEHE GRANTED IN THE WEEK EXDING
April 14, 1874,

AND EACH BEARING THAT DATE.
[Those marked (r) are relssned patents, )

Alarm, electro-magoetie, ¥, L. Pope........
Alurm, fog, Bedell & Chadwiok,,,,
Animal poke, €. Mitcholl ...,
Auger,carth, F. § Burt, ..

Bag fastener, D, JODON .oiiniis
Bale tie, cotton, J. L, Randolph,
Barrel head, J. J. Robluson, ...,
Battery, galvanic, M. Dreslln, .,
Bed bottom, B, Amos. .....oinans
Bed bottom, H. & W. I, Gaylord
Beefeeder, 8 Cuplin oovvvviiinenies

Bench, wash, B, Astley, .ooivaiiin,

315

e e e————

Blackbosrds, comporition for, B, SUArP, ....ov.e.. 149,086
Block, bulldiog, T. B, Khodes ., veee HO0TE
Boller, steam, D Solliven,, e 162546
Gotler, wash, L. D, Noble ... e 183

Bollers, coating, C. 11, Graham ...... e 0T
Botlors, ete,, covarlug for, D, U, Hayde . J00.000
Holler water gage, J. Morrdson. ........ subdagaisnne ST
Boot soles, beating out, €, W, Coliyer,, e OTHS
800t for horses, W, B, Batohers. . ..., oo 10072
Brake, machin , Blake & Davis...... L

Rroom clswp hook, A. L Sweet, ..o . W

Brush, psint sand vamnish, J. W, Cooper, s
Buckets, ball and ear for, A. Miller,..... 169,554
Bung catting machine, E. Rayner..... 195-
#uttons or stads, setting, D. Heating 1nss
Cages. perch for bird, E. HoteRIBoOR. . ovcerrsverss (L
Can veaming machine, J. NOUMSRE, ..ovisrresnses 10.5m
Car coupling, Carlton & Killmer.,..... 1
Carcoupling 8. V. & C. P, Csrpenter 1"
Car coupling, W. F, Cornellas ....... 10,78
Coarcoupling, H. D. GoMemftl, ....cocvvrrrsininsss 19,000
Car coupliog, Hart & LaWrenon, ... ..cocvesnpssnvs e
Car coupling, H. A, Skianer.... 1065
Car coupling, L. Sutton....... 149081
Car coupling, A. Wonderly... Sy
Car coupling pia, L.J. Gott,, 1850
Car coupliog pin, C. H. Willla 149 221
Carstorter, D, Jowett ... oviiviiiirinsen 149 258
Car starter and brake, E. O, Trueblood, s
Jar truck.C. A. THOmMPIOS. .ccccarrvrernnee 149633
Car windows, spark fender for, 5. Wales 16590
Carbureter, J. J. & F, G. Pa'mer... . 109,556
Carriage, chlld's, J. H, Martla... e .
Carrisge tramway, G. Stegl..... . 1007
Caster, furnitare, H, Netz....cccvvirivosnees 49,32
Chslr, rockiog sad recliolog, A. W. Stewart, 169504
Chatr, titing, Hatchinson efal......ccvvevnss A
Chimney cowl, ¥. W. Masscher.. . HE e
Churn, C, D . MetTY. covverrivsnrines 9 £43
Cuurn, reciprocating, C. Schifferly. . 145,609
Clay cutter, W. H. Carter. .....ccceee . 18509
Tlothes dryer, A. H, Drown., . W9 569
Clothes pounder, D, Graflin. .. ..oiuee evesass -

Compass, trammel or besm, C. H. Lathrop......., 149,761
Cooler, beer, W, Toepher. ...ooiivirrrnnee v 146,665
Cooler, milk, A, B, Batley.... 149,705
Corn popper, W. B. Wood ..., ssnansane erevansessne 145,500
Cornstalks, machlae for cutting, J. H, Brown,,., 149516
Corset, baby exercisfog, C. Tardy...ooveinrens . He 2
Crucibles, ete., compoand for, W, T, Bavamith, .. 149,708
Curtaln fixture, F. BOOU, .viivivirinrsssrsarssensenes 1HOMS

Cuatter head, H. Buchter....

Digger, potato, G, 5. Drake. ... couvees sevee. o 1950
Digger, hand potato, H. 5. & A, Phelps, e
Dredging scoop, A, B, Hall...... 149,350
Dripcup, W. A, HAMTS o oiiiinininninse " He s

Earth borers, reamer for, J. A, Chandle
Eaves trough hacger, L. E. Gould... .......

Electric apparatus, magneto, £, W, Slemena.....
Eogine, rotary, T.5, La Franee ...... cccceseeesees 10664
Engine, rotary steam, J. B, MeCartaey........ vees B2
Engines, heator for steam fire, A, P, Halloek..... 149,653
Equalizer, draft,J. N, BAshAW...cocvnivarane . 00T

Fan, automatie, J. Simmons, a3
Fare box, A. J, Moxham .. . 06T
Fire brick, Lindsay & Kalb, 40000508 . 140,59
Fire extinguisher, Andrews & Dodd .. ...ocvvreenn 149,629
Fork,suspendiog and detaching, Clendaniel ef al. 14555
Furnaceboller, D. T. Casement.......covvvnrnns « M558
Fuaruace,hot afr, G. W, White ........ . MO 819
Furusces, etc., jofot for, W, Barrows....... o 149550

Gas lighting spparatus, electric, K. E, Beaa...... 0551
Gas regulator, C.H. Gartrell.....covvvvvnivrsneneess HOSS
Gate, sutomatic, G.C. Cram...covvirrvrsnsrennrenss HISTT
Gear, trotting, H. Schmald .. . 58S
Glue, mazufacturiog, E. Neger...ccvaennee
Glaing device, H. Baldwisn. ...
Governor, steam, M. A, Dalbey..
Graln drill, A, N. Morris.........
Gralo, Diuestoning seed. J. Wilkie.
Halr puffs, macsine for makiog, A. L. Olsen..

Halter, N.Schmit. . ..ccuveanae cssnsseane 189590
Hammer heads, making. J. R. Lindsay. . 109355
Harvester, Mitten & Mottlager....... p—— k]
Harvester, D. H. Thayer (f)..... - 853
Harvester rake, W. L. Gedby. . e
Hemp brake,J. Evans ..... oo 19338
Hod elevatiog apparatus, G. . 3£
Hook, soap, J. J. Hall...... vees 149351

Hose coupling, Diehl & Mann
Habd, E.Otls............
Hydrant, M. Allen...

[ndicator, station, P. W

[asect deatroying compound, Nile « H960L
Iron and steel, making, K. Peckbham..... sasseeeses JOTIT
iron and steel from scraps, E. Whee e HOSIS

Jack, Utting, G. H. PIAtE, . ciiiiinsrssscnsronnenese MO8
] 1 P D, Soitjer vensess MREIS
Journal, labricating,J. A, Wea worth... =

Kalfe, sportaman’s pocket, J. Swan....
Knliting machine, C. K. Tuttle, ......
Kultting machine cylinder, E.Tiflany,
Lamp collar, R, 8. Mertill, ..oooivnnnves
Lamp, refiecting, E. Boesoh,.....
Lamp reservolrs, collar for, L. J. Atw:
Lamp, shoemaker's, L. Bader, oivvenens
Lantern, S. Barndolar, ...,
Lantern, J. A, Evarta,,
Lantern, J, J. MBrOY . ooucernsnanses
Leather shaver, A, H, Desghormann,
Lifo preserver, G. Clark, Jr ..o

seeaesses 159,560
R L
R LA

Lock tor sliding doors, D, H. Dotterer, T
Mateh safo, J. 8, HOOEY, oy eeevanennan o B
Mattress, spriog, A, JUDEO o veaiae o TS
Aleats, ete., preserving, 1. Atkinson, wees MO8
Medical compound, W, A, Callender, o LN
M=dteal compound, B, K, Roberta, .. M
Medlcal 4, R, K, Robd . W80
M{ll feed device, §. MOTTINOB .oouvvacensrasanesss HOSS

Mincing machine, Cluney & Lepine...covivivnine.. HAED
Molds, etc., making cores for, W. J. Reagan,..... 9559
Motion, converting, Vivian & Mackensle, ~

Muslc recorder, automatic, J. Metzger,

Nutlock,J. B.Sweetland.....oov vois e
Nauts, unlocking loeked, M, MeDevitt, ., wmns
Ofl from seed, extracting, Adamson st al....,..... W01

Ore concentrator and wasber, J. B, m..'. 1980
Ore crusher, Rlake & Marsden.. .. e
Orduance, projectile tor rifled, A, G, Stnclatr, ... 13S0

Packing Hog, K. SUIMYAR.,coiverrsrannsesesssnsass MOMIT

Padlock, combination, E. R, J. Lippold
FPantaloon shaper, G MOT€.....ccoviaseassssnses
Paper cutting machine, Leviness & Vanhorn,
Paper cutting wachiane, §, W. Soule ...
Pavement, artificial stone, 8. 8. Ingalls
Pootographs, taking, O, M. Coollage. ...
Planoforte sgrafle, T. Kater. .. coovsiiis
Flasoforte, bell, U, 0, f4ll .,.. - M9
Flanos, srtifietal tvory for, D. G, & 8, Stralght. ... 18,613

Plles supporter, O, West (£).cuisiinnsnsscannananne 3889
Pipe, fire water, T, MIIOE. ccovasrnrininsnsssananss 10660
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Scientific

Planter, potato, W. Cousens. ...,
Plow, LM, Tiagley........
Pamp, B. W, Felthonsen (r).......
Pumip, steams mining, A. N. Rogers. .
Pamp valve box arrangement, W.J. mm -1
Pump valve, steam, J. A Hagan. . ooovonriosrenes TTH
Panch, P. S, Gadrio...... N Y
Parifier, middiings, H. 8. vee 1A, 060
Partfier, middinge, B. Hoyer. ..o . l«).?n
an\l’oht..l.u QMO < ovesvnsnnsns R
Rallways, collistons upon, Ryder & Plemond. ... 118,70

Rallways of snow, emm..‘.o. smith, . oovinennn uo.a:
ves MBSOM

o BTN
« W
LGS
. Ax%
LAY

Roof, obﬂm- . 1
Rule, combination, C. H, Hardy, . 0
Sad tron heater, W. FIary....ovcesisiniinenennes 108
mm J. H. Bentley, vee WM
Saw, W. H. Bontloy....... oee HRNGD
Saw, oircular, W. P, Halo, wes HOTS
Saw grinding machine, W. Dreyer.... wee HIDSM
Saw handle, Murray & Winterbottom wee MWL
Saw mili, gang, G. W. Niehols ...... . a0
Saw mills, feed roll for, T. N, Egery. R T LT
Saw mills, log ternsr for, L. I Glibert vee MOBE
Saw eel, G. AL THompaon, .ouueennens e G810
Saw swaging machine, W, Glue..., wee JUD554
Saw table, ¥, H, and C, N, Hanoa,. wes OIS
Saw tooth awage, A.J. McCollum ... wes JODS6T
Sawing machine, ciroular, O, A, Dean . M8
Sawing machine, wood, J. L. Forker,. R LN )
Screw blank feeder, W, Alken....... erees 19,607
Serew driver, W. S KYIe cvuveinirirnarsnnins 149,50
Screw threading chack, W, Al\e-....... .« 18N
Serews, making metal, . M, Spencer (r).. . ASs
Separstor,graln, H.S, Jewell...ovvvnnees 149,061
Separator, graln, £, H. Osborn..... e 10780
Sewing mackine, J. and R. Blake.... oo M 56S
Sewing machine cakinet, B, ¥, Loomlis e 19507

Sewing machine cluteh, Blake & Davis ... arese VERSH
Sewing machine acedle setter, H. H. V., Lilley... 149,54
Sewing machine needle threader, B, P Killott. ... 11939
Sewing machine presser foot, O, Brewster........ M7
Sewing muschine tenston, R. Blake.
Shatft coupling, W. J.Sllver. .........

Shingles, riving, D. Shankiand. .....
Ships® bottoms, coating fron, S, Wuuum
Skewer extractor, H. D, Boss.....c.oovveees

Snow plow, 0 C Thomas .. -
Soap for washing and bleachin l' Jolmn.... 19,78
Boldering fron, G. R, Smith,. Aobsabonnassss. e’ MU
Soldering tool, D, Waldley
Soles, cutting rubber, G. H. Ives ..
Spark extioguisher, G. D. Gordon.
Spike machine, J, J.MeCartney....
spinning mole, J, Watts .......
Stoering vensels, E. W. Brooks.

S L A )
- WO

. 149,508

Blove, H. Sprague....c.cceevevencnenes eesphacenanass 149 805
Straw board coatlng, Sachnetal ..
Sugar, manufacture of, Duncan e al.
Suspender, LR. Curtls...coovvuceninennens
Telegraph (naulators, C. L. Le Baron...

.- 140703
149,762, 149,763

Thrashing machine separator, D. Gelser.... EERT)
Toy buzz, E. L. Morris .......... . 149,596
TOY PIROL O GOET . .o oveeiencsas arars . 1600%

Trsp, antmal, R. S. Flournoy......... - 10
Trigonometer, protracting, J. Lyman.. . 149,590

Turbine wheel easing, Risdon & Tyler,.
Twize holder, W. 1. Chase.............
Trpesetting machine F. G. Foster.
Valve for steam pumps, J. A, Hagan,.
Valve, steam slide, J. Youngman..,

. Mo

Vehicle axie, C. M. Murch ... ... 0T
Vehicle hud, . B. WalsON...cccceereersrecsncencs 149,514
Venicle spring. C. M. Murch.....ccvieireeiincacnns 1.5
Vebicie wheel, R. M. Buchana . 176
Vehicle wheel, J. B.Withey...... . W9

Vebicle wheel bub, J. V., Woolsey..
Veneers, cutting, W. Ellls, ......... . M
Violin sttachment, C. ¥, Alvert . W9,
Washing machine, J. B. and W. H. Cleveland.., 14057
Wasting machine, H. H. Messenger e 100002
Washlog machine, J. W, Ricker........ . 19,606
Wasting machine, B. A. Welss. PR LR )
Weshing mschine, W. H, Willis .. « 10024
Wateh chaln hook, H. T, Salisbury . 140 043

o 149,025

Watch, stem winding, ete., H. R. L. Jonr LN
Watch balance spring holder, J. Shaw .. . W97
Watch dust exeluder, C. 8, Moseles (r),., oM13
Watch roller abstractor, J, Kay.,, oo MD500
Water closet tank, J. Griffithe . .....coovievrnnens 10540

Waterpraof compound, J, G, Haley. ..,
Water wheel, T. N. Egery............ .. M0 846
Water wheel, Smith & Weld. ... .ooiviiiiiiiivinnss 149 500
Wheels, ete,, cutting the teoth of, N.E, Nash,... H'J:":'a".'
Whoeelbarrow, J. A, Garver cenenene 100997
Whip socket, A. V. M. SPrague. .....ocovvvveennns 140,614
WD 880ck, N. H. Ball......uiieiiieressssncoss L1510
Whip stock coveriog, 0. J, Bash..., « T

Windmill, C. A.Fargo....... « U8
Windmill, Buo & MANH, .00t vuvisvisensssseniennss 149,702
Window screen, C. May.,.... . ||‘JZ710
I'ln.nulgmtninl. ¥. W. Mallet o 1O 06
.
149 646
MR RN

0

Wrench, adjustadle pipe, 1. E. Acker,.

wl‘tnfh.pl(:c A, Colils

APPLICATIONS wm EXTENSION,
Applieations have been duly fled and are now pending
for the sxtenslon of the followiog Lettars Patent, Hear
Ings upan the respectiys applications are appointed for
the Anys harstuafter mentinged
VAN ~Oan Covon, W, A, Brown,
V.10 ~VFLow <L, Greege, July 1,
D, 90 ~NOsTING Appanarun—J Lemman,
VAT ~Brmxeiimon, A, Acker. July 1,
20040, ~DOAT Lowrning, W, Flowars et al, July ¥,

July 1,

Jaiy )

EXTENBIONS GRA NTED,
2159 ~RerLeoron~1, P, ¥ri ) (
DL~ HARYENTER M, llll'lv‘:rbﬂ '."' il eiaces

I)IH(,I.AlMlCll.

G ~MaKING BolTe~W, J, Lawis,

DESIGNS PATENTED.
1985 ~TrA KoY ~J. Jopron, West Mertden, Conn.
006 ~BURLY BRACKETA . ~A, Tutlle, llouou Musa,
TT0 T80, ~Canrern, 1T, Wobister, l'hllnulrlpm- ",
TH8, ~Tra Ber. D, C, Wicox, West Mertdon, Conn,
180 ~Broox llaxore~B.D.Beldertiase, ¥ow York city

100 Door Kxon, xro. I, Mallory, New Haven, Conn
1A ~BomIAL CAsErr, — W. M. Reld, Amsterdam, N, Y.
159, Moreax Fraxe—~M.J. Rico, Boston, Mass,

T8 < Waarnnn Vaxe, —A. 8tmon, Jersey City, N.J.

TRADE MAREKS REGISTERED,
LI~ NnA 108, ET0~Arnold «f ol,, New York colty.
LT ~Carannn MEDIOIXR~J.E Doteh, New Yorkcity,
1.0 <Liguons.~E. C, Hazard & Co,, New York eity.
1519, ~PanriLieen.—J . Horper, Jr,, Daltimore, Md.
1,70, < Peraorevy Pronver.—E, F. Houghton & Co,,
Phlladelphis, Ps.
L7 - Prorones, xro.~Petree etal, New Bedford, Mass,
1722, < Gix . ~Richardson of al., Cinctnnatt, O,
1,780 < HATs. -8, Shethar & Co., Now York city.
15U, - Wors Proor Parxr,—J, D, Stanley, Wilmington,
N. C.
150 WK Y  —Anderson Distillery Co. Loulsville Ky.
1,70~ FeeriLizens.—Walton & Co., Wilmiogton, Del,

MOHEDULE OF PATENT FEES,

On enoh URYEAL. ...ovvvvrarnnssnnssnssnsrsssscnsesscns §10
On each Trade Mark........ ssssasaassiesvassis DD
On fling each application for s Patent (17 years). S135
On tssuing each original Patent,........... LY

On appeal to Examiners-in-Chlef,.......
On appeal to Commissioner of Patonts,,
On application tor ReIssne. . ..ccooiviiiianes
On application for Extension of Patent.
Ongranting the Exteusion
On ADE A DISCIAIMEr. .covcvcarvmsnonsnans
On an application for Design (3)§ years)
Onapplieation for Design (7 years),,
On application for Destgn (14 yeart)...cvceeeceeens. . 830

CANADIAN PATENTS.
LisT OF PATENTS GRANTED IN CANADA.

ApriL 15 to ApPRIL 17, 1874,

8.2 —J, H. Thorp, Chlcago, Cook county, I, U.S.

Portable barglar alsrms, called “ Thorp's Revolving

Bellana Taper Lighting Barglar Alarm. " Apri! 15,1854,

2095, ~T. K. Knapp, Dansville, Livingston county, N.T.

Kulfeand sclesorssharpener combined,oalled “Knapp's

Koife and Scissors Starpener Combined.” April 15,

155

5,296 —T. K. Knspp, Daosville, Livingston county, N. T.

Improvements in mops, called “Knapp's Improved

Mop." April 15, 1874,

31297 —T, Piper, Hamilton, Wentworth county, Ont.

Improvements in clutching devices for driviag sewing

machines, calied * Piper's Improved Clutching Device

for Driviug Sewing Machines," Apeil 16, 1574,

8,298 —R. Porter, Bothwell, Kent county, Ont, Machine

or suger for boring pumps and other tubing, called

“Porter's Improved Hollow Auger.”™ April 16, 1874,

329 —B. L.RBowley, New Britain, Hartford county, Ct.

Improvements on bridle bits, called * Rowley's Bridle

Bit." April 16, 1874,

830, —T.T. Pearson and C. A. MeLane, Hopewell Cor-

ner, Albert county, N. B. Steam generator, calied

“Pearson’s Magic Steam Generator.'” April 16, 1554

$,301.—H. Mackinnon, Toronto, York county, Ont, Im,

provements on conl oll cooking stoves, called * The

Novelty Stove." April 16, 1874,

3,202~ Birks and J. C. Jouffray, Montreal, P. Q. Com*

position of matter, to wit, an effervescentdrink, called

“Gloger Porter or Ginger Stout,”™ April 16, 1874,

3503 —T, Robertson, Toronto, York county, Oat, Ma-

chine for suaplng lozenges, called **Robertson's Lo-

zongo shapiog Machine." April 10, 1874,

8501, ~C, R, Shelton, New Haven, New Haven county,

Conn., U, 8, Improvements on driving whips, called

“Shelton's Driving Whip." April 16, 1878,

3,800 ~R. G. Litte, Hallfax, Haillax county, N, 8, Im,

provements o churns, called “ The Dalrymald’s

Friend." April 16, 1574,

3506, —~A. Thomson, Hamllton, Wentworth county, Ont_

Improvements (o the draft power of plows and other

sgricultural Implements, called * Thomson's Exten-

slon Swivel." April 10, 1874,

3,807 ~G. Boucher do Boucherville, Quebec, . Q. Ar-

rangement sitple et factle autant que sur et commode

d'attacher une corde ot de sortir de Ia fenétre d'un
étage supericur, pour descondre en cas d'incendie,
sans otre exposd A& e frotter nux asperités du mur on

A ne hurtor nux sallfes do 1a batlese, au moyen d'un

crochet et d'un gond, (New mode of using a rope

and book Lo esoape by windows or other openings of
any bullaings In case of fire, called *Crochet I'ro)ec-

teur,) Aprll 18, 1§74,

508, D, D, Teonunt, Yonge township, Leeds county,

Opt, Tmprovements on hand seed sower, called Ten

nant's Hand Sower," April 10, 1874,

150 ~D, C. McDonald and I, B, Gordon, Rushford,

Alleghany county, N, Y. lwprovements in horse bay

forks, called “McDonsld & Gordon's Bors Horee Hay

Fork.'" April 10, 185,

8810, <K, Marshull, lola, Allen county, Kan,, U, 8.
Improvements on washing maohines, calloa ** Mar-
shall's Washing Machine,” April 16, 1574,

3510, —A, Btrain, Greenfield, Highland county, O, [m-
provyements on ear couplings, called * Strain’s Im-
proved Car Coupling.” April 16, 1474,

B A1 1, Hanrahan, Ottawa, Carloton conuty, Ont, Im
provement on rook drills, ealled ‘Hanrahan's Rock
Drill" April 16, 1874,

3310, 1, G, Covey, 8L, John's, N, B, Improvements on
ooal oll lamp stoyves, ealled “"Covey's Lamp Stove.
April 10, 1874,

B8~ B, Pettengl))l, Helbron, Oxford county, Me.,
U. 8. Improvements on kitohen implements, called
“Derry's Ktichen Implement.” April 18, 1574,

A0, W, A, White, Toranto, Ont,, assiguea of J, F,
Rous, same place, Clothes braokst, eslled *The Dou-
blo Brackot Clothes Dryor.' April 16, 189,

BIIG. K, A, Bmith and E. I, Roborts, Toronto, York
county, Ont, Burglar-proof loek attachment, called
“smith & Roberts' Buarglar-Proof Loek Attachment.”
Aprll 16, 1874,

BN7~L B, Camyrd, Montreal, Can, Tmprovements on
bollers for washing olothes by steam, called * Camy-
re's Combined Steam Washer and Rinser.” April 16,
M.

3001, Gray and I1, F. Teotor, Testerville, Ont, Im
provements on springs for all kinds of vehlolons, ealiod
Oray's Improved Eiliptio Spring.'” April 10, 1674,

B0 0, Parker, asvlgnoo of G, Goer and 0.1, Range, all
of Metiden, New Haven county,Conn, lmprovements
on bootjacks, called * The Parker Adjostable Boot:
Juok.™ April 16, 1w,

B0 0, Lockman, J, M, Davigs, and A, Hammond
Hamilton, Wentworth conuty, Ont, Device for anit’
fni sirips of oloth, rags, selvago, ote., 1Or Tag carpets,
callod “The Ladiea' Favorite Reg Carpet Jolper,*
April 16,1874,

s AL F, Burnham, Borough of York, York gounty,
Pa, U, B, Improvements ou turbine water whoels
callod “N, ¥, Burnham's 1874 Turblne Water Wheel,"
April 16, 1N,

2american,

192 A . Wynne, Indiana, Iudians county, Pa. Improve
ments on fireplaces, ealled “Wynne's Fire Grate.”
April 16, 1534,

832, -A. Smeaton, Quebec, ¥. Q. Improvements on
tallors® squares, called “Smeaton's Oblong Taflors'
fiquare.” Apil) 16, 1868,

350, M. Day,Jr., Mansfield, Richland county, lmprove-
ments In electrie Hghts. April 16, 1550,

8225 —J. V. Bean and W, H. Fisher, Cincinnall, 0., U8,
Improvements In hemmer attachments for sewing
maehines, ealled “Bean’s Hommer Attachments for
Bowling Machines,” April 17, 1874,

23% K. Mackenxie, Montreal, P, Q., assignee of W,

[May 16, 1874,
ELECTRIC BELLS,

FOR 810G

Lk

natroe
ALA ve
tions,

Perry,Jr., same place. Tmprovements on hine for
making spiral springs, called * Perry’s Spiral Spring
Macohine.'” April 15, 1854

2507, J. M, Wilders, Croxton Kerrial, Lelcester county,
Eng. Improvements on thrashing machines, called
“ Wilder's Improved Thrashing Machine.” April 15,
155,

3,558 —R. H. Drown,J. M. Caller, snd W. A, Perkins,
Salem, Essex county, Mass.: J. A. Enos, Peabody,
Ewssex county, Mass.;and O, C. Smith, Ipswich, Essex
county, Mass. [mprovements on leather-dresalng ma’
chines, ealled *The Union Leather Whitening and Buff
lng Machine.™ April 17, 1894,

Advertisements.

Boack Page = = = = « « « 81.00 n line,

Ioside Page= =« =« = = « « 75 centsn line.
Angravings may head advertisernenta at the same rate per
line, by measurement, as the letter press. Advertisements
must de received at publication ofice as early as Friday
morning to appear in next lsrve,

1 MALL STEAM ENGINES by J. H, Waite
& Co,, Worcester, Mass.
5 0 AGENTS WANTED. Samples sent free

II mall. Twonew articies, saleable as flour.
WHITE, Newark, N. J.

HOWTE—&nt

A New Work for the use of Farmers, Trad
chanles, and Merchants. A plaln Colnmon-lclne litle-
mzm ow:e l‘lnelho’dn employed b’t‘?““?\ gn &l'-'l& lz:g
Fan nting of every W
for 2|x1ng u‘d appiying all l&du of hl hn
doli.bynn mp.l #1. It willsave Te ‘?
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Publisher, 389 Bto.d'sy. sev \'orl M’Aﬂ i w-n
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They can pe driven by hand,
wheb other motive 1
nu avallable,

\neh. Wuhlnmn Co.. N. Y.

Cottage Oolor Palnts

Ground in 01, 50c., $1, 8. P'nmlem
l..ln-ced Ol works like Bolled Llaceed Ollla .Ju paints,
. M gal, lmpmll Varnish, § l nSpu-lu
Tur cu(.l 1. «Euglish too O1l, re:
o nlnl. n &I Ll uld slnclgoo( Pllglt lxgelll“.
o o
¥ !1&‘ Bena for Cmu ot Colou. Tuumoniﬂn. &c.

ASH, Planing, and Lumber Factories can
add nluble article to sales, by Manufact'r and Me-
chnnles Extenslon and Frult Ladders. Thousands in
use. Rightavery low. TURNER, 49 Nth.3d at,, Phila.,Pa,

Meile

Small Tooll of all kinas; also GEAR WK!ELS parts
of MOD , and materials ol nll kinds, Castings of
Small Ln el Engloes. Stide th. &e. Catalogues free.
GOODNOW & W1 TG HTMAN, 55 Cornbill, Boston, Mass:

OYD & CHASE, N.Y. City, the lar, §cst fac-
tory In the world forproparing Arkansas & Washita
Send for Cirenlar,

PATENTS

Tho publishors of the SCIENTIPIC AMERICAN have
acted as solleitors of patents fn the United States and
forcign countries for more thun one quarters of a cen-
sury., More than PIFTY THOUSAND loventors have
avalled themsolves of thelr services. All patents se-
cured through this agency recelye a specinl notice ln the
BOIENTIFIO AMERICAN, which frequently attracts pur-
ohasers for the patont,

tnyentions examined, and adyice as to patentabllity free

Patents obtalonod fn the best manner, and with as 1it.
tle delay as posaible,

Cavonts prepared from efther model or drawings, and
fled in the Patent Oflice at short notice,

fpeoial examinations as to the patentabllity of fnven.
tions made, st the Patent Office, on receipt of model or
drawing and description; cost for this search and re-
port, 85,

Tradoe Marks,~The nocossary papers for securing
protection to manufacturers and merchants in this
country aud abroad are prepared at this offico,

Design Patents, for protecting artists and designers
of any new ornamental work, are quickly and cheaply
obtalned through this ofMce.

Copyrights obtalned,

Forelgn Patonts are solleited tn all countries where
patent laws exist, Pamphlots, containing the cost and
full particulars, malled on application.

Connda Patenta,~Canada Is one of the beat countries

or patents, The cost depends upon the length of time
for which a patont s destred, Full partioulnrs by mail
on applleation,

We shall be happy to confer with lnventors, examine
thetr modols and drawings, and advige with them as to
obtalning patents without cansaltation fee, For every
Kind of Information pertaining to patonts, at home or
ahroad,

fond for pamphlaet, 110 pages, contalning laws and fall
directions for obtatning patents. Addross

MUNN & CO,,
Publishers SCIENTIFIOC AMERICAN,
37 Park Rtow, N. Y.
puaxon Orriop—Qorner F und 7th Stroots,
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ILEY Place, New
WILEY'S umc.ur I%mnt NANUAL.
1 Vol., ito, eonnmng nml{b‘ow with ITlustra.
tions,
SUPPLIED o“:‘ro 8!

bueln ons
of the United States to & aucnpnn directory of the
steam-engine, machinery, and lrv works of \he
country. The various blast furnaces ! Bes-
somer and cructble steel works, o{ !'IO v
aro deseribed, with their locality, charactor, and snnual
capacity of product. In addition, the locr-motlva works,
carand car-wheel werks, iron bridge works, pipe works,
and fron-ship yards of the country are lnll ‘uoted, The
directory of steam-engine and machine works con mn
u complete onumeuuon of all the eatablishmoents ot lh‘.
kind fn the country, Including, aiso, the agricultura
tool, and hardware works and iron founderies The (rea-
tise on the fron ore reglobs gives the loeallity, charaoter,
and extent, with the commercial value of the various
fron ores at the different points of development, The
Iatest statistical Infermation as to the ron Indnotn n
1573 1s appended, the whole furnishing & ya'usble work
of reference to every branch of the (ron trade. Specl.
men pages will be mailed gratis and subscriptions re
colved ss above. The work will be delivered in the or
der of subscription, and is to be pald tor on dellvery,

THE

Strap File and Binder

ADAPTED FOR THE SCIENTIFIC AMERICAN
AND OTHER ILLUSTRATED PAPERS.

Tuis File and Dinder consists simply of stift covers |
oloth,with n floxiblo baok,aud broad heavy leather strap
across the back st the top and bottom of the Inside, be
tween which are stretched stout cords, for holding six
or twelve months' numbors of & weekly perfoaieal, as
fllustrated by the followlug out:

‘l |
l li' |!l| I.
T ha 1\ 3
The Filo (s used by merely opening & papor to 1ty con
tral £o1d, and sllpping one slde under the frst yacant
oord on the right, allowlng the cord 1o rest in the con:
tar of the fold,

For tho convenlence of our subscribers, we have had s
supply of Filoa conatruotod ns above, holding 0fty-two
papers, and lottered * BUIXNTIFIO AMERIOAN' 10 gllt on
the side.

Prico At this OME0. .y ueessneasssesusnseanssnsssdl S
w oy mall, postage prepald, e 130
Address wnd remit

MUNN & CO,

PUBLISHERS SCIENTIFIC AMERICAN
37 Park Row, New YOREK.

L& J, E&u’l’%\guh Chigimiate and hlum-

tucturers of Ilutu.solubloo -.olo.. AV removo:
Lo 180 Fulton Bt,, New York.
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 BAIRD'S

B) 0
I
FOR PRACTICAL MEN.

SRR
My new, revised and eni d Catalogue of PRACTI.
CAL AND SCIENTIFIC BOOKS— Pages, YO~ will be
sent, froe of postage, Lo suy one who will favor me with
His address.
0 ey
The above, or any of my Books, sent by mall, free
oa-uxr (1 Ilw' ||Ihl|¢llluu prices X
oW ana enlargod CATALOGUE OF PFRACTICAL
A.\ID SULENTIFIC BOOKS—# pages, fvo —seat, free of
postage, to any one who will furniss his sdaress.

HENRY CAREY BAIRD,

INDUSTHRIAL PUBLISHER,
408 WALNUT STKEET. Pulladelphia,

Todd & Rafferty Machine Co.

ANUFACTURERS OF

The celoorated Greene Vartable Cut-Off Bugine ; Lowe's
Patent Tubular and Flue Bollers; Plain Slide Valye Sts
tonary, Holsting, and Fortabls l‘lnu. Bollers of all
Kinds. Steam 1 e, )un Gearing, Shafung, &c. ; Siik,
Tow, Oakam, oF. Ko pe, Flax, and Hew hnahinory.

ts for the Now Haven ﬂ-nnhclnn '8 Machin

* Tools; for Judson's Governors anc Nop \ahe-.
Nunemt I\\ owers; and Differential Palley-Blocks
WARER 10 BARCLAY ‘l'.. NEW YORK,
WORKS, PATHRAON: NEW 1 ERSA

ENUINE CHESTER EMERY

Roeduction fn Price. Thoe great in

Orende 1o the prodaction of the Chester Em-

ory Mine enables us to reduce the price to

soven cents for graln and four cents for

fours, with imporiant discounts Lo deal-

n mnuhclurer- snd Isrger puronnasers, The :ennlne

¥ Kmory s made trou the purest and hardest ¢
ull nnd 1ta cutting and pollahlng ?-nuu are super nr
go nn mue gsed In this market. V. HavGgHwoOUT
5 %k Place, New York,

GREAT BEARGAIN.

of the Yale Iron Works, consisting of
o:;:h:n::o ea"-’nop GxiM0 L., Sasement, two foors and
attie, with new engine and boller, Shafting, 1 ools, ete.
all In rusol order, sultable for mapufacturing En-
nes, Tools, &0, Also one Ponndry Bullding H?ll X150
with two Cupolas, crane, fasks, scales, snd every

mu: complete for dojog & lusv {ron foanary business,
Tho bulldings are Brick.situated on lhecovneno(cnn el
S, the business Streot of the city. The buildings w!ll
Do kold ¥eparate or togother, with or without the ma-
ohh ory. AlRo, Inrge sssortment of cngloes and tools
?%lti tor dellvery, 'Ml lhllxlxl'gg;::{":w‘:i:‘lﬂ‘ue;: [

o lifecime for i most p 1 :
i ‘:gel‘ﬁ\'on. Conn, H. B, BIGELOW, Assiguee.

WOOD wonme MACHINERY.

For P1 Mills, Car Sho ,th Bllad and Doo )u
B et S Ui ol e

e orcester, A48 learoomm,
Chambers & 108 Reade Sta., New York, o

DVERTISERS ! Bond Lwonty n\n conta o GRO, I
ROWELL & CO,, 4) 'ark Row, Now York, for thelr
Pamphiot of one hundred pages, uulumln Hats of #1000
HeWspRpors, nlnl L entimatos nhnwlnu cont of nay --rllnnm

MAGNETS—Pormanent Steel Magnots

of any form or size, mads to order by F. O, BEACH
& O, 98 Broadway, New York, Makers of the ool

tlvuknl Tom Thumb and Minlature Tolegraph Lustrg
ments,

PATINT
OLD ROLLED
SHAFTING.

Ihe Mot that this saafting oss B per cens greater
Slrength, & finer fnish, and s truer (0 gage,lhan any other
In use, renders it ucuouhlnd!y the most economioal, e

Are al%o the sole manatacturers of the CRLENRATED COLs
Livn Far, Courtase, and furnish Pulleys, Hangers, eto,,
of the most .ppmnd styles. ‘rln ll-u mulcd uu nd’pll
eation o JONES & LA

Try street, 3d and & "nnu. ¥ .(uburxb. .
190 8. Canal st., Chilosgo,
tooks of this Shatiing In store sod for saio by
l lM Im‘iA & FITZ, Boston, Msas.
CE & CO, 131 Chambers strest, K, Y.
l'lll(('l EY WHALIiO Nll'lulto. W.c

WOODBURY'S PATENT

Planing and Matching

and Molding Machines, Gray & Weod's I'unerl.huomnl
Baw Arbors, and other wood 'mlln! machinery.
5. A. WOODS, #1 Libertly street, . Y.
Bend for Clrealars. L nudhurv streot, Boston.

A LASS \ OULDS fnr l'rult Jurs, Lamps,
X Bottles, N 1ok Stands,ote., made by H.BROOKE,
15 yours Con, WHurre Axo CexTen 8rs,, N.Y. Forany
thin m-w in giass you will nqulm a mouid (or die),

{1 JOULAR ATTEXTION pald to MOULDS for
1\\'x\n MRS, Bcnd model ur-lnﬂau Inclose 'un'

BLAKES | PATEN "

a
y Crushies ull hard and brittle substanoas to
nnyro;mlrm slze,  Also,nny kind of
or RoADs and for CONORRTE, &0,

Address BLAKE CRUSHER CO.,
Now Haven, Conn,

LATHE & MORSE TOOL CO.,

Worcester, Mase., Manufacturers of

MACHINISTS' TOOLS

Lathes, Planers, Drilly, &o., &o.

HINGLE AND BARREL MACHINERY.—

Improved Law's Patent Skingle snd Heading Ma-

oh nn,-lmp‘l’u’l ‘.ml ;\ll in un"m::l),"t:,l:l.;xlﬁl: u}'{:::g:'.

d 5t nters, Kay N >
Vurnars, ae. anuumuv? i & Co. Lockport, N. ¥.

per day st home, Terms Free, Address
Gro. Srivsox & Co., Portland, Matne.

$H 2 §2(

’ \
ORTABLE BTEAM ENGINES, COMBIN-
Ing the maximum of eMeleney, dursbility and econ
omy, with the mianlmum of weigh ‘and price. They are
widoly and favorably known, more than 1,000 befng (o
use,  All warrantod satlafactory or no sale. Descriptive
elroulars sont on application, Addross
THKJ, O, IIUAIDLK\ ln Lawranoa Mass

RON BRIDGES—Cranke, REEVES & Co,,
PHESIXVILLE BRIDGE WORKS, Office, 410 Wal-
nat Btreet, Phllsdeliphis, 's
"vml."l" Acourate “nlklnlnlhlp Phopix colomna
Use of doubls refined fron. No welds, All work
done on the premises, from ore to ﬂnwhu] bridges
Hlustrated Album matled on rrulp\ ofse uu-

Machmery

Wood and Iren Working of every king Loather and
Rubber Beltlng, Kmary aols, Dabbitt Metal, &o.

Sturtevant Blowers.

Of avery also ana description constanty on eand.

Cold Rolled Shafting.

Boat and most parfeot Nhnlllm' aver made, conatantly
on hand {n large quantities, farnished (o any lengths up
to UL, Also, Pal, lou(vlln and Self-olllug muu-um-
u.ngnr-,uullun ato ORGE PLACK & CO,,
ul l.lumlmn klmﬂ t hn l(rld" ’~ln ot, ,‘m' York.

Niagara Steam Pump.

(UHAB. B, HARDICK,
2 Adama at,, llmolln. N.Y.

*I:\\Il) SAW MILL—SELF-FEEDING.—
1 man do work of 8 men guaranteod. Sit 8 inch
timper with eass. Send for Clreular,

L B, COXE & CO., 197 Water St, “' X

THE JOHN ll.\lt‘l;l( K_
N Steam Pump.

H l!ll.\l(l' & ALLER, Bnm\l)n. N.Y.

UKCHING

Forthe Best and Chen
t Address THE STIL.
PARKER FKRESS CO.

DROP PRESSEB.

MinpLerowxs, Coxy.

ASBESTOS

BOILERS AND PIPES COVERED

With “ASHESTOS FELTING :" saves tweaty-five per cont. in fuel. Send for ciroulars,

FELTING COMPANY,

Now. 816, 518, 330, and 522 Frout Streot, New York. - Asbestos tn all quantities and qualities for sale,

0 $ BAFETY HOISTING

0. 348 BROADWAY %oﬁ.oo-“

istablished 1858

The beﬂ and cheapest Paint in thc
world for Iron, Tin or Wood. For sale by
the Trade cverywhere. FRINCE'S METALLIC
PAINT CO., Manufacturers, 96 Cedar St., New York.

. CAUTION . —Purchasors and consnmers are can-

E. M. MAYO'S PAT. BOLT CUTTER.

E@F~Send for Lilustrated Circular, Cinelnnatl, Ohlo,

OOBE'S REVOLVING BLADE SCROLL
Machine—~The Uest In the world. Send for
un,uhr. C . D. MOORE, Agent, Lawrence,

nn HINE.

The Nefll patent on p Machine s offered for sale
on very reasonable um ll is & valuable Invention ;
but the patentee is dead, ana his family are ullou to
realize. Address, for terms and other particu

CA.PI‘ J. F. (:KlGlll. Key Weu. Fla,

REAL GENTLEMAN may see himself

y Number PHEENOLOGICAL JOUR-

Charles Sumner, Sir Bartle

with por u: Ln(n and Teutonio Races ; Doep

dte- How to Govern ud Trala a Child; A Study of
ﬂmc Puayslogunomy, etc. Only 30 cents, or

on_have it, Address 8. R, WELLS, ao
‘mdvny')'lww York.
.I.UHA.KD&)N MERIAM &

CO,
turers ot l.hc uun un roved Patent Dan.
5 Much xfu. glllcmn(. Buh
mo) lng, Boring,

ILLINS & CO.,
ﬂﬂ%ﬁmf?um Lonno-(. na..

d abroad, l l “"e“'
ofter to COlt ll‘i aod cor-
fces of this nub

archouscs, An &d office st Olo
ver side, for landing and storage
prepared to acoept additional

l um 'l’oolu. . for which
YAROTS and travel.
n\mn hout u:n Brlrh Inlow, ('ont.lncm. ol Kurope,
] l “ "n d'(.:l.l'ln: tﬂro!un dountrion,
lll roduc
"L‘;"""’" s ’ ’“ -3 w %enchw fully farntshed
Voper Thames

Co., Old SBwan Whart,

s s b A
e rthe sale an
% Foat , 4 i oilnunrurc).

road o ’oodnol American
KO, H. GEAY & DANFORTH,
48 Inals BL, Voston, Mass

EXT JULY, A WELL ENOWN FIRM
of Epginoers an achinery onts, with large

wﬂonl at h me ::d ".25?’:'1"‘:‘3: : "l'w'uuqnu .‘:’,‘;';:3":‘:-;

ete . ..a“-‘f’.mm‘fﬁfu‘&' Sotaction of these
-mm Advertizers' travelors canvass
g
AGE'S Water l'thod Lime Kiln,with

ooal te Lime or Cemeont
Ll use J’..u. c’:) no:.&unm Nochmu.h-\

xlNG.

against imitationa of onr Merarric Paist.
All gonuine PRINCE'S METALLIC PAINT will
our vame and trade thark ou each and every

. Send for a circular,

TONE SAWING MACHINERY

Merriman®s Patent. Also, fland and Steam

ERRICKS & TRAVELLERS,
THOMAS ROSS, Rutland, Vt.

Huy the * Greenfleld ™ Planes.
the * I)lmnaml" Lronsthe * Ham.
mered"” Plow Bits, the Patent
* Coneare” Ox Shoes. The best
And cheapest, Address, for Cata.
logue, GHEENFIELD TOOL
CO., Greenfield, Mass,

ERFECTION OF SPEED ON WATER

WHEELS secured by the l!oug Hydraulle Gover-
nor,under all possible conditions, Never fails, Under
exlreuw changes, it operatos tho entire gate (n ten sec-
yarranty unlimited, No pay til tested, JOHN
R() ERS, Treas., 19 John suoul. Hoston, Mass.

OOD-WORKLNl:' MACHINERY GEN-
arslly, S ecl:{l#:ld, oodvmm .l"uaernad Hico

T &a‘? uu'&')'a WiCHARDSON.
FOR SALB——Four Engine Lathes, 30 inches

swing, geared In face plste—one, 1744 lul between
centers, witn cross feed and gonriog for serew cutting,
made by Wood, Light & Co., Worcester, Mass, —thr e, 19
feet between centers, made by Hewes & Pulllips, » {ew-
ark, N. J. Counter lhlﬂl aud stoady rests cotplete
with all the latnes. Used about elght wonths turnlng
#teol tubes of Iilinots and St. Louis Brldgc aud 1o Ars
clnan cou-xnion Welght sbout 7,000 Ibs.
Alro, the superior 'l'gulu Machine ol u:e Ilinots
and St. Loaty Brioge ; A very sccurate snd reliable
e, sda ud 10 All ‘forms of tests, and of 100 1uns
IS ty. e ld tor want of n:m:r use. .Ay%y 1o
i’nr[= g\unou Keystone Bridge Company, Pitts-

1) .]N’(\H For catting ousiness
ll‘ Sundll,llhlxel Alsy

bl JA4d ]c!mp %te oUTFITA for Clothing
auncﬂc uul Key Cnecks, with which yousg men sre
Bend for catslogwe and

t
lunolu t &')rsr"um,n Banover st..Bostos Vieas.

J IN No risks 10 purchse<er.
L.g l?;:'.uu‘ltu wALEY, &ﬁmn’lu.x Y.

illing Machincs.

Of all o8 slges, from &0 to 10,000 1hs. L'xm'a'u!
Pmu. ‘Itgd‘u Gear and Cam Cnm'P M1l Grind

|P. BLAISDELL & & 00

Worcestor, Muss.,

rers of the Blatsdel]l Patent Upright Drills
rn.:::{;c-‘runnl rlu- )hchlulnu Tools. TR
BOOKWALTER B\(al NE.
The lowest -priced good Engine ever
construcied; Boller aud Engine made
of the best Charcosl [ron, Compact,
substantial, economical, and easily
managed; hulln'. Governor, Yamp,
and nfl Trimmings complete for run-
ning st low price of (boxing ¢Xx-
cepted)
% Horse l‘mvrr )y

‘.'.’pl) 00
400 00
:r Delivered on i aArs at Shops

JANES & FOOS,

L] lwnn STREET, New \uu

)

Nb W & IMPROVED ¢Al IFK\'H ——MA
CHINISTS' TOOLS<all slges—~at low prices,
(,ul LD V‘(ollJN J.ROR Ave .H:-nu N .l

Andrew’s Patents.

Nolu-leoo‘ Friction Groeved, or Geared Holm~

ot yr ;:e‘? } rvelt Accldent, It
o’p ﬁeft. -nd ‘
Osciiine n'}"" b;:‘k.;'.'.'. and Single, 13

“”W

entr?!- l’-up-. 00 to 1 ll.u
Bed ".'.:':.“? e g W la

Ausf{.ﬂx ;Jm le, Durable, and Economical.
" l\‘
" o .' . ANDLEWS & BRO.,
m Nucrﬂ:rre' Yew Yofl

5‘: £ a L
N 2
=4 H Nz @ =z
g - ¥
Zim DEE 2
il TIE S
®% "' =
MOBEY—WAGES
Toallbhaving spare time: $4 1o $12 a day; something new:
plessant ; houorable; large profits ; 0o risks; home or

abroad: dav or evenlng ; thonsands mnkxn: woney. Par.
ticulars and valusble samples free.
Address F, M. REED, 1% Sth St.. N. ¥

" FORSTEEP
AND FLAT

ESTB'D 1856.

SAMPLES C!RCULARS
| READY RoofiNG Co. OF NY,

64 CORTLANDT ST.

HE PRATT & WHITNEY CO., Hartford,

Conn., are predared 1o furniss, from lbﬂr faciory
direct, or throu, a lm-lr agencies at 23 Park Place, New
)orl 18 W, 3 . Cincinnatl, 0., and 258 S50. Canal

, Chicago, lil., lmn Working Macht for machine
-nd raflway shopa, sewing mackine and gun factories,
and for special purposes, Inciudiog drop snd tafp ham-
mers, blacksmith shears and lron shop crancs of thar-
ough copstruction, with full ecquipment of the best
modern attachmentis, Enquiries for description and
prices are solicited.

(13 RAPHY 17 A new book on the art of
I'r\uw Wy Sound: & com
lete system of Phogctics Mdert Handedbe sSenroet, moet alaagle,
nn. and cotmpredensivy, vnuﬂu uv oou, In & sdert tizss, %o regort
trials, spoeches, sermecs, 8. The Laots Prayer b wrines with
forty-zine strokes of (he pen, and L0 words gar mianie. THe naem
pleyed sheald jearm this art.  Prios, by madl, 30 Cia.  Agenis wasted,
Address T.W.EVANS & CO., 10 &, \«-.l Strwet, P, Pa.

AND SAW MILL—Saves the labor of 8

READY
ROOFING

Mifis made to order. Index Plates dril eabo numum
.IILLII\G MACHINE CO., 181 MIlk St ston. Works
at Hyde Park, Mass,

BABEITT METAL.

Dealer- und Consumers send for
10 the Manufncturers,
VANIRIZEN & TIFT, 103 5. 24 35, CINCINNATL
§#~ leaso miention this paper.

UERK 8 WATCHMAN'S TIME ok

TECTOR~lmportant for al. large Corpomtion.

And Manufscturiug oconcurns—capavie of controlling

with the utmost acouraoy the motion of & watohman o:

atrolman, as tha snme reaches diferent nuuom o1 as
t. Send foras urculnr.r ¥ J. K, KK,

MOLDING, MORTISING
TENONING & SHAPING
MACHINES,

BAND SAWS,
SCROLL SAWS,

Planing & Matching

For Rattnoan, (‘u\. -nﬂ Amu
OULTURAL Buors, &o.,

. J A I‘Hlenrmnu{ {0 uso.

UINOINNATL, ()hlu.
Wil out! Truth Telumphant | Agent
old and young, male and female, make
more money selling our French and
American JEWELRY, BOOKS & GAMES, thau at any
l.blm: nln Greatest Inducemonts (o Aumla and pur.
Catalogues, Tcrm- and fuil partionlars, sent

KE lo all, Address
P. 0, VICKERY, Auuu-ln. Malne,

POWE'R &y Superior to any modifi.
‘S.’ eation of the trip bam.
UYP> mer. Simple, Efficient,
@ and Cheap.

Z &%~ Bend for Circu.
lars and price,

Address

¢ 1.1, Chase & (o,

). Box | 007 an h, Mada.
N. BTl deteotor s covered by two U. 8, ' Patents
Partise aeing or selling these mummnnu without ac.
thartte fram ma will e deslt with secording to law
Male or Fetuale, 803

WORKING CLA week ; employments

home, day or evening: 1o capital; instroctions apd yalo®
able package of goods seut lmbym-ll Address, with 6o
return stamp, M. YouNo & Co,, 170 Greenwioh st,, N.Y-

MOR SALE, CHEAP—Two Steam Fipe
Radintors and a lot of Steam Pipe with valves, for
huuu purposes. Alo, 8 1ot of Gas l'l{u‘ and o(her
ipe of glfierent sizes, shatfting, rlv Hi KE M
HINE CU T" Cherry Street, Now York

Il 3';'11" JWROUCHT

IRON
BEAMS & GIRDERS
HE Unplon Iron Mills, Pivaburgh, Pa

The attentios. of Engineors and Archilects Is galled
to our improved Wrought. lrnn lh--u % And Girders (pat
onted), In whioh the compountd wulds betwesn the slom
and tanges, which ha roved 10 nblﬂ'uumhlr In th
old mode of manuf dud, wo are
u-’ ared Lo furnish hl A CAD

obtainedslsewhere, Fordescriptive f ‘ address
Camegle, Klununc(,o.l!nlunlruuMllh. taburgh, M'u

WACHINERY, £ 2

R ]
r(}“hv 8“ \’ﬂ
). Vasay st, Sew \'mk.
JOR SALE—A large Root Pressaro Blower,
sultable for mine or tunnel ventilation, furnsces,

010, Capacity of delivery, eighty o one bundred thou.
said cuble feet of alr per minute. HOLSKE MACHINE
(u , 29 Cherry Streot, New \ml

BCHENCE'S PATEN'
W oDwonTE BN
And Re-Sawing Muaohines, Wood and lwu wirh"&)”--

Engloes, Bollors, ete. JOHN
a'lrﬂﬁr‘huuwnu N. Y, and 118 ‘Liberty d\.. ow York

men. S C.HILLS 31 Courtlands St,, New York,

PATENT PARALLEL

| Machinist’s Vise,

MANUNACTURED BY

HARRISBURG FOUN-
DRY AND MACHINE
COMPANY.

Harrisburg, Pa.

GRAND INDUSTRIAL EXHIBITION,

To be held under the ausploes of the

MECHANICS' INSTITUTE

SAN FRANCISCO, CALIFORNIA,
Openmg on August 18th, 1874

The Board of Mnunaeu g:rnwuh anpounce that a
Grand Industrial Falr wil held tn the elli of Sln
Francloco for 80 dnyl.opuuluu ol August 18, 187

o view of the lnereasiog commercial and wapufae-
turlu\. fmportances of San Franclveo, it contiguity to
and close conuection with the various countries barders
g on the Paciie, the managers have constructed a
Pavillon nl\lluthu floor aroa of 180,00 feet, ana bave (b-
vited to it all who are disposed to come and exnibit. All
exhioitors will be placed on the same footing, Motive
p(!"nfl'b‘ ll:lubc luml;l;cd free. ;

e bullding w open day and evenin
ncllny will be extended to oxhitbitors nﬂ ‘d?::ll..""

plication for space nuul Ql
the Qiurour o1 (hgllm noao “;hmrc‘:’ v

stitute, San Fraselsco, and u i

and lnlmmllln%:x!en\lvd prom lqnl 'l““m.'m
NO Apace can be sXCUKK

P umu" 1 onnlc-up | !orwm the

J ll 06 Vl& ‘7
PAT INTERLOCKING GRATE BARS

. R
NDS or IRON Axp STEEL DROP — —
ll, Pll“‘l 03 & 97 Liborty St LL KINI
o " FORGINGS made to order, NEW EN IAOBWlII mm:m
ety 't.,'l&o‘u: i, New York, ORR AND o\\"};'ucco‘.’, ff.:{.ury. ::‘oun. s ‘72 J. wWo & CO. Bt Loul, Mo
.
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Back Page = « = = = « « 81,00 nline.
Inslde PAKO « = = = = « « 75conts n line.
Eagravings may head advertisoments at (he same rate per
tne, by meastirement, ax tha letter pross, Adpertisements
must be rece ved at publication ofice o8 early a5 Friday
morning to appear in next teue,

SCHOOL APPARATN

ILLUSTRATED PRICED MANUALS,

n four parts, viz, 1st. MATHEMATICAL, 24, OPTIOAL

INETRUMENXTS, S0, MAGIO LANTREN. ith, Puysioan

AXD SCHOOL APPARATUS, Matind to any wddress for 10

cls, each, AMES W, QL EEN & CO.,

W1 Broadway, ¥ Chesiaus Street,
New York. Dhllndeiphia

S :
ANTED—Proposals for constructing a

first class

-
C. ¥. CARPENTER, Loufsville, Ky.

SALE, CHEAP,

N SE ENGINE AND BOILER,
FlFTB&x\r\lgg?orﬁm (.\.Pn\mn St..N. Y

RARE CHANCE—TO LIQUIDATE A,

Partoership, Messrs. W. W Carre & Co. offer for,
sale thelr :x!cn'ﬂ-e saw-miling estadlishments at l,--f
town, Peart River, Miss, Auddress JOHN W. RUSSELL
Commisston Timber D: r, 57 Broadway, New York;or
to W. W. CARRE & CO., % Delord St, New Orleans.

ARTLETT'S “ Boulevard,
= Park " Lamps—Price List, A
TPark”™ sige, plaln style, glass SxM ...
w Street” pize, platn style, glass 10x16 ..... .50
«Bonlevard” size, plaln w.yle, glass 15X LR
Reflectors turnished with esch size from §1 to B
each, sccording to sirxe sod finish. lIron supportiog
frames or brackets, $1.
!‘lncynnomenr\llulr}-olds(vleuulre streetlamps fur-
aishea from § 3 tpward, sccording to style and quality.
Factory Sales.-room, No. 559 Brosdway, New York.

REYNOLDS & CO.

MANUFACTURE

Serews & Bolts

For Machinery of every varlely.
ALSO
Bridge nud Root Bolts.
STEEL & IRON SET SCKEWS

A specialty. Also, Small Articles
for Patentees, in great numbers, at
No. 145 East St,, New Haven, Conx

* « Street,” and
pril 15, 1874,
Eessereey $5.08

t
ed Saw ever made,

and gives
tion.

ble Swage given with each
INSERTED TOOTHED SAW.

Gummed and Solld Saws of
all kKinds.

~ MORRIS, TASKER ‘& CO;
PASCAL IRON WORKS: & LAD,BLPHIA,
TASKER IRON WORKS, NEWCASYLE, DELAWARE,

OFFICE . P PL PP TE LT CLEL FIFTH AN ZASKER STREETS. PHILADELPHIA,
OFFICE AND WAREHOUSKE M NO. 15 GQLD STREET, NEW YORK,
OFFIOE AND WARBEHOUSE (.o voinis IR . NO. W OLIVER'STREE DOSTON.

rought Tron Wolded Tubos, n)nlll. ut\l\‘hnl:,x-nl'.'ifluh-u)lmr chated, for gus, nh-um'nud whter,
LugsWelded Ohirconl Iron Bofler Tubes, O Woll Tobing and Caeing '&”Tnulvgu-nm g1t ge, Brass Valves and
Cooks, Gas and Steam Fitters’ Tools, Cast tron Gas and Water Pipe, Hovle Lamp Posts and Laffffrns, Improved

" Eypenal A tention to our Patent Valoanized Rabbep-ooatsd Tube,

Manufacturers of W

lEﬁRG\Gi?llé\llIlﬂ}lhl-igll IU 0“]‘ PHIP'“ 1IEN'P, M. TASKER,
SAWS.

EMERSON'S PATENT AD-
JUSTABLE SAW SWAGE.
lengthens the tooth and
spreads It at the same time.,

SAWS.
EMERSONS PATENT IN
SERTED TOOTHED cLipy
PER, expressly for heavy

feed, will saw 50000 feet of
lumber {n 10 hours.

Sent prepaid Lo sny part of
the United States or Canada,
on r-":'-l;)ll of Price, 8500, or
sent C. O.D.

EXTRA 1HIN CIRCULAR
SAWS. For Clrcular Saw
Mills,

With Cast Steel or Gun Me-
tal Collars, for rnnvln{. ve.
peer saws, Shingles, Clap-
boards, Looking Glass, and
Picture Frame Backs,and all
kinds o. thin lumber.

\ &0
The Patent Flange Tooth Is FOR [AVEﬁ
he cheapest lnu-uc(h;:“’::-’-‘ lAR / FALLS‘
% uee more than four Years, Lo PA..
perfect satisfac

b

-~

THE PATENT PLANER SAWS arc superseding
all others. 500 teetn given with each saw that wili
cut 80,000 fect of lumber without sharpening. The
teeth are now made by a new Process, every one
tu-n--c( This Saw will cat more st d better lum-
yor than any other saw in the world.

N.B.—The Patent Adjusta.

Also, our Patent Ready

All Goods Warranted of Superior Quality.
EMERSON, FORD & CO., Beaver Falls, Pa.

AN
al Drill Ghnek

$&~ For Circulars and Price List, anddress

Il

C. H. ReIpn's PATENT, AUGUST 12, 1573,

U |
A success. Beartlly endorsed by slil using {t. Stronger and
more durable than sny other. Holds drills from 0 to %, full
___wize,and will hold much larger by turning.down shanks to %.
3 Is operated quickly sud always easily ; eannot clog, set, or in
, Any way get out of order. Has now been a year ‘o constant
use, working pertectly. Al are rold with fall warrant, to be
factory F.A. HULL & CO., Manufscturers,
tor Nlustrated Descriptuive Clircular.

returncd If not satls
Danbury, Ct  Send

GEORGE BARNES & (0.,

Manufacturers, Syracuse, N. Y.

Facgge. ) Tproved Foot Lathes

Sma o8, Small Gear
Cutters, Ha {formetal, Bal
Turning Machin P
Scroll Saws. Tt
ever
- X ®
Just thearticles for Artie

herd. Catalogues frec.
. H. BALDWIN, Laconis, N. H
ans or Amateurs,

—

SEND FOR
Circulars descriptive
of the
GOODENOUGH

Improved Horseshoe

All fitted for use. No fires
required, Every Breeder, eve-
ry Farmer, every Horse Owue!
s own Farrier,
Box 3044, P, O,
New York.
OFFICES:

34 & 36 Eliza-
beth Street,

Universal Hand Planing
Machine, s labor-saving
invesution, attached to

any vise, to bench with
itand } r Lo
work Its t Lo work

n in 8 mo
and down feed
reversible self

ts costin hands of ull me-
fal worklog |

P dacos E
mt'r, 0 Danne

Screw Plate

The only screw pists o 12
equal § sthe wy
W AYe LiThes Ae

e worl
=

i that 1

a1 A Sing

PATENT FORGES

KEYSTON

(FA2
Large or Small, Portable or Sta-
tionary, for Hand or Power. Best
and Cheapest for every class of
Keystone Portable Forge

u

work.,
Co., Philadelphia

Troy, N. Y., Feb. 16, 1874.
B. F. STURTEVANT, Esq.,

° g2 SUDBURY STREET,
Boston, Mass.

]

Dear Sir:

Advertising Agent, Adﬁrzl

TENT SAW SET

lrﬁT. W Cnfcmer.
gg; T8, Now \'m‘-'k ofty.

HART’S PA

i

Upon trial, will be found to be t
slinple Saw Set ever offered Lo l.h:":u'l')‘ltl,:l
taken to make the parts of 1he Y

rnwer!nl and

L mu".i‘\"" I(v,ec’ﬂ

Proper proportions Lo gIve the grentont st o Mg

vons _lor usiog accompany each Sc'.“}!;:-m-'-hl;\ I.')‘llre.f;

bardware storcs, ar aeill by muil, prepatd, on recelpt of

one dollsr. UXION NUT CO., 78 Beekman Bt , N. ¥
i B

R. A, Vervalen's Brick Machines,

Made at Haverstraw, Roekiand Co.. N. Y.
tenths of all the brick used I the State, Smdnl;:'c?r.c::::

e T

o NN1<
CHASA.GHE Gk S
ooz N 98 O v

HOUSTON'S PATENT
TURBINE WATER WHEEL

Slmp! ~+t, Strongest, Chenpest. Bost.
1 In *he test at Hol
wn‘m Houston l{"’P‘a
est

hig nre“t
shown 1o & rells mhni
the highest avernge r
sults ever o?nln
snmul use (tis everywhere
emonstratiog ity supenor.
1ty over all others or.
sou's full report furnished on
application. Bend for Otren.

ar.
MERRILL & HOUSTO
1BOX WO = =
Beloft, Wisconsin

Portland Cement.

A Practical Treatise on Coment furnished FREs.
8. L. Merchant & Co. 76 Soutn Si., New York.

%

"_'.{‘}‘;..‘ .

Feb. 13, 1874, we
in twenty-four

At 6.30 ~a.m., on. Friday,
put the blast on two Cupolas, and
hours from that time had ‘melted o

625,000 LBS. OF-METAL; TWENTY PER CENT. OF WHICH |
° QONSISTED OF STEEL SCRAP IN LARGE PIEGES.

We accomplished this with the blast from

ONE. OF YOUR No. 8 PRESSURE BLOWERS, and did not

increase its speed any over that at which it has
been running in our works for several years past.
Believing this to exceed anything on rgcord.

I °remain,

o Yours truly,

ROBERT W. HUNT, supt: Bessemer Works,
of Messrs. JOHN A, GCRISWOLD & CO.

(. ROGERS & €O,, Madison, Ind,, are
¢) o the orlgionl Introducers of TANNATE OF
SODA for cleaning bollers, Thely prep ration of this
Sail was patented May 2ist, 1871, 1t succcess han led o
many fravdolent tnitations neainst which the public 1s
warn ‘0, Theiy T. 8. (n the solid Salt 1tsel/~no ditution.
ONLY 1 TO 2 OUNOES DAILY SEQULIED ‘vioe $50.n 1b,
Send tor book, Reterences: Remington & Bons, 1on
N. Y : Root Stesm Engine Co., N. ¥Y.; Owene, Lane
Dyer& Co., Hamliton, O Onerda Community,Oneld, N. X

0. BENRY HALL & CO.. 2 Cortlandt 8t., N, Y. Oy

THE PULSOMETER.

The stmplest, most durable and afiective
BTEAM PUMPDOW (D uso, Wil pump gritty
or muddy water without wear or Iniury 1o
its parts. It cannot get out of order.

Branch Depotnai
11 Pemberton Square, Boston, Mass,
1827 Market 8t.. Phlladelphin, s,
59 Wells Street, Chicago, 11
South Western Exposition,
811 & 818 North Second 8t,, 5t. Louis, Mo.

“American Saw Co.

temoves its Business Office, May Ist, 1574, 10

TRENTON, N. J.

STEAM BOILER AND PIPE

COVERING

Bavos ton to twenty f” oent. CHALMERS B'ENCE
Q0. foot K, 9th Bt N, Y. 1200 N, 2nd BL. 8L Louis, Mo.

=

Neow Orleans,

Bamples from

d
[

DAMPER AND LEVER
REGULATORS B E s T GAGE COUKS,

MUR "ll;l.i& KEIZER, 44 Holllday St,, Balt
IMPROVED ¥4

DOUBLE ACTING
BUCKE1.PLUNGER

-

VA
L& . W, FEUCHIWANGER,
of Druge, Cuemicals, Minerain, ote

w Cednr 8Bt to No, 18 Fulton Bt
Churoh 8t,, Now York

Worlking Models

Ohomists, Importers
,have removed from
two doors above

|

And Experimnental Machinery, Metal, or Wood, made Lo
S \l order ry J. V. WERNER, 82 Center st K. Y.
eal um S ! ) NGINES AND BOILERS, Now and Sec
J ond Hand, Fortabie a d Sationary For desorip
'AYS HELIABLE, tion, addross GOODWIN & WHITE, 01 City, Pa

ALW
VALLEY MACHINE COMPANY,
Easthampton, Maass

IRON PLANERS,

WEW HAVEN MANC 'r.:c"fu RING 0O,
L

Mill Furnishing Works|

Machinists’
TOOLS,

LLL KINDS,

ADDILESS &
N.)Y.Meam lluginc (o,

9% Chambers St

Wi‘ho.' Charge,

For Fattarsa

3289 ) f
L.:-Eug,

ol

GEAR W

-

e Miils

!

ROPE.

johp W. Mason & Co. 43 Broadway, New Vork,

TSCVI=Z=0kFY FOOAW

EXTRA HEAVY ARD IXPROVED
LUCIUS W. POND, MANUFACTURER

orcester, Mass,
Warerooun % Liberty Btreet
(SN |

Now YOrk.
KHBI'VE Agupt.

THE AMERICAN TWIST
DRILL CO., Woonsocket, R, L., are
now the sole owners and manufac
tarers of the colebrated

DiaMoND SoLip Exeny WHEELS,
@ llustrated Catalogue of Em-
. ;‘ry Wheels, Machine.y, and Tools

X

~t s 7

BORING MILL.

FOR SALE, Cheap—A 48 inch Boring Mul with Slot-
ting Attnchment, made by Thayer, Houghion a Co. As

good us now, Address
NILES TOOL WORKS, Hamilton, Ohlo.

SUPER-HEATER

save fuel, and aupply DRY steam. Attuchea to bollers
orsetin separate furnaces, H.W BULKLEY,Engineer,
98 Liberty St., New Yorky

P te For testing Ovens, Boll-
yrome I‘S. or flucs, Blast furnaces,
Super-heated steam, Ofls Stills, &c.
Address HENKY W. BULKLEY,
98 Liberty St., New York

INDEPENDENT

BOILER FEEDERS

SEND FOR ILLUSTRATED CATALOGUE
COPE&MAXWELL MFG.CO.
HAMILTON.OHIO.

Y B3 Enrth Closet Patent extant, Simple &
) antomatie, Territory for sale, Box 610, Bslumoro

Q Barnes' Foot & Nienm Power
,.mﬂ

seroll Saw,

For the entlre range of Seroll Saw-
ing, from the Wall to the Cornlce
Brackot, 8 1n. thick. Every Woud-
worker ahould haye one, Fouryoars
1n market—thousands using thea,

Persons onl of work, or that have
wpare timo, can earn with one of
l!ww foot power machines from 40
to B0 ots, perhour, Itisa pleasure to
rup one, —Say where you saw i,
and kend for full descriprion to \\‘.
¥, &J. Banyes Bookfora. LALRR
Dassks & Bro,, 68 Park Place, N.

Dy

“PORTLAND CEMENT,

For sale U

From the best London Manufacturers.
don SR IAND, 5 Cli 8t., N. ¥.
urnished for & centa,

A Practical Treatisaon Cement 1

ROEBLING'S SONS, M't'rs, Tren

ross JOHN A
y J.. or 117 Liberty St , New York.
o tor conveylng power loug distances.

Whecls and
send for

Scientific American” I8 printed with
SON & CU.'S INK. Tenth and

rTHE “
CHAS. ENnU JOHN

New Yorx

Lombard 8ts., Pulladeiphia, and 29 Gold St., New ork.



