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A LARGE STEAM CRANE.

Mossts. Appleby Brothers, of London, England, have sent
to Vienna three steam cranes, for three, five, and soven tuns
mpocﬂwl_v, of tho same general design, the difference be.
ing only in proportion. We illustrate the largest of these
cranos, in which, as in the others, the carringo is cast in one
plece, the horns being provided with bearings for the travel-
ing wheels, The central post is of wrought iron, and the
top of tho carringe is recessed for a spur wheel fitting on the
column, and mado fast or loose with it, and thoroe is a raised
roller path truly turned on the outer edgo of the recess. A
baso plate, fitted with three friction rollers, revolves on the
contral column, two of the rollers being placed directly be-
low the jib, and one at the back to take the weight of the
boiler and tank. The engines are carried on this base plate
in & pairof A frames, the feed water tank and the boiler be-
ing placed some distance from the center of the crane post,
and forming a counterbalance to the weight to be lifted. The
boiler is vertical, and is fitted with two cross water tubes,
which system, although not so economical as the multitubu-
Iar a8 regards fuel, works out better in practice, as cranes are
so often fed with the worst kind of water, The work is done
with & pair of direct-ncting steam cylinders placed slightly
on the incline, one outside each side frame, the crank pins
being fitted into a pair of balanced disk plates. In addition
to the usual lifting and turning motions, each crane has a
neat arrangement for traveling by steam. and for altering
the radius of jib by the same agency. The engine shaft be-
tween the side frames carries a bevel wheel made fast or
loosron the shaft by means of a toothed clutch, for driving
an oblique worm shaft gearing into a tangent wheel on the
derrick chain barrel for raising or lowering the jib, the worm

wheol securely locking the Jib in any position, A broad spur
wheol is gedred on the erank shaft, and works a narrow whoo!
below it on & welgh shaft, which bas & small crank pin st
each end equal to the stroke of the slide valves, The uar.
row wheel can bo moved by s hand lever laterally about four
inchos on n spiral feather, thus roversing the velves for run

ning thoe ¢ngioes in elther direction, This arraugement an

swors woll, and Is found to be more durable than a Uok mo-
tion. A pair of spur whoels aro placed on the left sido of
the crank shaft, nnd whioh goar into wheols on the countoer-
shaft below,  Onoe pair of theso whoeels are of equal, and the
othor of unequal, dinmaters, and cither pair can be made
drivers by moeans of n double tosthed cluteh, Provision is
made for working the ciane by hand if necessary through
this shaft, which also carrivs a set of bevel wheels and double
friction cones for driving tho slewing sod traveling motions,
As this shaft has two speeds communicated to it from the
engine shaft, it will impart two speeds to the slewing and
traveling motions. The motion from this sot of wheels is
transmitted through a train of wheels to the spur wheel on
the column, and wlich is twico the depth of the pinions
gearing into it, The pinions are placed at different hights,
8o that the slewing pinion clears the pinion driviog the tra.
veling gear, and which is fixed, To travel the crane the body
ia fixed to the carriago, and the wheel, revolving on the crane
post, drives the traveling motion. The friction cones are
operated by an eccentric lever, and can be thrown in contact
while the engine is runving, the jib being put in motion
gradually without slack: On the cones being reversed, they
act.as & brake, and arrest the motion of the jib. A pinion
sliding on a feather in and out of gear, with a spur wheel on
the barrel shaft, conveys the lifting motion from the coun-

torshaft. This pinion is withdrawn for lowering, snd the
descent of the load is controlled by a strap brake worked
from s foot leyer, which is fitted with a paw] and ratchet, so
thut the load can be left suspended at any point of its de-
poent,

As the slewing motion can be put into action through
the cones while a load is being ralsed or lowered, s consid-
orable saving of time is effected. It will be scen that the
speeds o. working are in direct relation to the loads; as
many as 60 or 70 loads may be lifted and turned round in an
hour with the quick speed, while heavier loads, which neces-
sarily require more time to manipulate, are dealt with at s
correspondingly lower speed.

The details of construction, says Enginecering, to which
journal we are indebted for the illustration, are 'ell carried
out in these cranes, which are well got up, without the su-
perfluous finish too often given to machinery lor exhibition.

One of these machines did good service in unloading and
transporting the heavy machinery sent to Vienna from En-
gland.

°

Clarifying Beeor,

Of the thousand and one methods proposed for this pur-
pose, one of the latest is that of Mr. Garton, and consists in
the use of phosphate of lime. The process is as follows: A
very concentrated solution of phosphate of soda is first put
into the wort, and then gypsum or chloride of calcium and
slaked lime are addzd. Instead of the soda salt, phosphoric
acid or some soluble pbosphate of lime may be employed.
This clarifier can be used at any stage of the process, either
before or after fermeutation. The same process is also re-
commended for other fermented liquors.

STEAM CRANE AT THE VIENNA EXHIBITION,
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boing tawed by o tug, the motive powor must overcome the
rosintance of tho tug, in sddition to that of the vesssl; so
that, If the engine and propeller were removed from the tug
to tho vossel, the resistance to bo overcome wonld belessened
by the amount offered by the tug. It does not follow, how-
ovor, that the vesssl would go faster than before, oravon as
funt, noder those now conditions, The propeller works in a
ylolding mediom, und does not utilize a1l the power Imparted
to it by the englnes,  Part of the power goes to propel the
vossel, and part Is expended on alip, which produces no use-
ful effoct, It Is well known that tho propeller must be
adapted to n vessel ; and it might happen that, in changing
the machinery from the tug to the smling vessel, we shonld
glve the lattor u propellor that was not suitable; so that the
wlip of the whoel would be incronsed, and she would not go
on faut o8 bofore, with the sume exponditure of power, In
goneral, the propeller would not bo adapted to its now po:
sition, for there Is ordinarily a groat difference in the hulls
of wteamers and sailing vessels. Tug boats, as usually con.
structed, have another advantage over salling vessols, in
tholr capncity for utilizing the power imparted to thelr
wheels. Our renders have doubtlogs noticed that the stern
of o tug is constructed to overhang the immersed hull, The
effect of thifs projection is to partially confine the water
thrown up by tho propeller in its revolation, thus creating &
more solid medium for the action of the screw, The under
part of the overhanging portion is also mado in the form of
an inclined plane, and the effect of the concussion of the
water thrown up is to force thetog ahead. If tho propeller

™ | were transferred to the sailing vessel, and given the same

immersion as before, the loss of this overhanging portion

= | would be perceived at once by the incressed slip. We con.

clade, then, that, under the ordinary circumstances which
occur in practice, the effect of changing the motive power
and propeller to the sailing vessel would be to decrease the

TRIUMPH OF AMERICAN HARVESTERS IN AUSTRIA--
THE ENGLISH EXHIBITORS BACK OUT OF THE
COMPETITION.

The result of the trials of the mowing and resping ma-
chines, recently held at the Vienna Exposition, is a substan.
tial and unequivoeal triumph for the American inventions,
We print elsewhore a full account of the experiments, ex-
tracted from the page of our English contemporary Engi-
neering, o repart which we have purposely selected in pre.
ference to many at hand from American correspondents, in
order that our readers may have before them the acknowl.
odgement of the victory as dictated by the most adversely
prejudiced of all olservers,

It will be noted that the tests were confined to American
machines in a large mojority—in fact, we might add, excla-
slvely, for the German devices entered were merely German
imitations of English copies of American originsls, The
British manufactarers were conspicuous by their absence,
declining to compeéte for no reason that we are able to dis-
cover, other than that, after comparing their machines with
those from this country, they considered their defeat a fore-
gone conclusion, Their machines, presumably of the best
typos made, were entered for competition ; and according 1o
their own showing, the circumstances of the trials were par-
ticularly favorable for them. Bat in spite of all their fucili-
ties for improved construction, in spite of their much yaunted
progress in agricultural machinery, and in#pite of medals
and honors innumerable, ywon in domestic expositions, the
English makers have fairly and squarely backed down, and
this on a simple inspection of the Amerloan exhibit.

Engineering mukes un ineffectual attempt to gloss over
the fact by disparaging the nature of the trial and conse-
quently the ability of our machines to perform dillicult
work; but conveniently forgets that the same conditions
were free to the devices of itsown conntry, It seems to us that
itwould have been much mors just and fair for the English
exhibitors to have taken part in the ordeal, and sustained, if
noed be, an honorable defeat,rather than to permit the inferi-
ority of their products to stand publicly confessed by n de-
liberato and cowardly withdrawn from the contests, The
part taken by our contemporary in decrying an honestly won
#ucoess is neither gonerous nor graceful, nor is the clumay
subterfuge of ignorance, munifestly advanced in order to
avoid a candid admission of superior merit, one worthy of n

Jjournal supposed to Lo upright and unprejudiced in its
opinions and dealings.

TOWING BAILING VESSELS.

** Buppose a tug tows o salling vessel at the rate of three
knots an hour: would the vessel bo propelled at the same
npeed, If the engines and propeller of the tug were placed in
her?" This is a question recently asked by one of our cor
respondents; und we propose to give the answer at groator
length than would be convenient in the columns dovoted to
** Answers to Correspondents.”

When & vessel moves through the water, it encounters ro.
sistanco: 1st, The resistance of the midship section, which
18 induenced by the form of the bow lines, it being n well
known fact that a wedge-shaped body In more easily forced
through the water than a blunt ended one with the same
immersed cross section. 2nd. The skin resistance, which
depends upon the amount of immersed surfnco of the vessel,
Both forms of resistance are also depondent upon the spoed
of the vessel, the resistance offered by tho wator to tho ves
sol's passage varylog sbout as the square of the velocity. It
will bo geen, tuen, that however the vessel in foreed through
the water, whether by power applied at the bow, such as
tho nction of & tow rope, or by the motlons of & wheel con.
nected with itself, there is a definito amount of resistanco to

peed. It may be interesting to consider whether there are
uny coaditions under which this transfer could be made to
ad vantage,

Suppose the tug were secured behind the sailing vessel so
as to form virtually an addition to the Jength of the latter:
it is evident that it would propel the vessel quite as well as
if it were in advance, and employed a tow rope. Now con-
ceive the stem of the vessel to be eut down, 50 as to be ex.
actly similar to the stem of the tug, and a transfer of ma-
chinery to be mader Then it is reasonable to assume that
the propeller would be as effective as before, and that the
vessel would now go somewhat faster, since the resistance
to the motion of tha tug would no longer be encountered.
We do not thiok that this matter has ever been investiga-
ted by actual experiment. Wao have endeavored to lay down
clearly the principles governing the case 80 as to point to
reasonable conclusions. As our readers know, however,
stubborn facts have often overturned many finely construct-
ed theories, which were defective on account of not noting
all the data; and we do not claim to give an infallible opin-
fon. The question under discussion has been often pro-
pounded, eliciting a variety of answers ; and we have thought

the many Interesting points involyved in its consideration.

y LIGHTNING RODS.

found in the practical application of imperfectly understood
or incorrectly interpreted scientific theories,

truths, because their understanding of them squares with
some favorite idea. Takean illustration,

other exponents of practical science, that it is impossible to
utilize water as a fuel, because it tukes as much heatto de-
compose It into oxygen and hydrogen as one can get from
the recombustion of these gases, men continue to waste

cases agiin, a misunderstanding cf the principles involyed
may cause not only the waste of time and energy, but the
destruction of life and property. The construction of light-
ning rods is o case in point. If the reader of the literature

Henry and others, he will note their conclusion that electric-
ity of high tension passes along the suface of bodies and
not through their substance, and this will suggest to him to

their solidity, by making them hollow tubes of greater diam.
oter, Or, perhops, he will recollect that in all electrical

submarine eables or telegraph wires, the conducting power
is in proportion to the thickness of the wire, and he will
find it difficult to reconeils the two principles, The differ
once in the nature of the two kinds of electricity, bowever,
will easlly explain it. By means of an electrieal machine
wo obtain & very small quantity of electricity at a time, but
it {8 under great pressure; the moment it is delivered thore-
fore, its self repellent nature canses it to fly off towards the
surface of any conductor. This was the kind of electricity
oxperimented upon by Professor Henry. Oa the other hand
wo have means for developing large quantities of olectricity
having vory little tension or pressure, which will conse-
quently flow quictly through o wire in a mass sufficiontly
great to permente its wholo substance, Profossor Morton
very aptly compnres the former kind to the water in s hys
draulic pross; it is under enormous pressure, but oxtromoly
little is delivered at every stroko of the pump. Tho latter
kind, on the other hand, would resemble a large muss of
water, such as u river or w canal, slowly flowing slong with
80 Jittle ** head " as to be incapable of breaking down tho

be overcome, to produce any given speed. If the vessol la

alightest obstacle or projection of its banks, Now of which

both; 1t I ki ,
o cloud, sny & squsn 1o :
quantity, 1t follows h

surface la an advi ~should ne
rifico of solidity.  omll) B
In 1828, Gny Lussac | ted n roport
Acadomy of Beiences, in which the most adyvan an.
nor of constructing lightning rods i describod in detail: 3¢
is from this sourco, nnd from a subsequent report by Poull.
Jot in 1854, thint the text books on the subject hiave chiefly
drawn thelr information. The followling are the principal

points of interest there stated and su developed
by experience; i T
Tho abject being to make ko good & passage for the Nght-
ning to the ground as to remove all dangor of fte lenping to
some conductor in the house, the end of the rod should be
sunk deep enough to resch moist soil. Tho greatest csre «
must be taken not 1o have any break in the conductivity.
An it In inconvenient to manufacture or traowport the rods
in one plece, the differont parts must be in intimate connec-
tion when they are put up; it is best to have them noldered
and the joints protected from the air and molsture,
If moist soil cannot be strack, the end of the rod shonld
branch out in various directions (o insure a speedy dissemi.
nation of the electricity in the ground. The material most
generally. used in constructing the rods is iron, but the
point ia best made of copper. Platina was at first Tecom.
mended, beeause it ix unaltered by the action of the atmos.
phere; but copper is so mueh better a conductor of electric.
ity that it s now preferred. Whenever a thunderbolt
struck a platina joint, it almost invariably melted it, while
copper would mostly conduct the electricity so fast as to
prevest melting. Its greater cheapness is, of course, snother
and not inconsiderable advantage. Sir W, Soow Harris, F.
R. 8., states that a copper rod of one inch in diameter, or
an equal quantity of copper under any other form, will re-
sist the effect of any discharge of lightning hitherio experi.
enced. The reason !ormmlnlﬁn;lighmhgndlln:polm
is an follows: When a thunder cloud highly charged with
positive electricity comes up, it repels the positive elcetricity
of all bodies on the surface of the earth coming within its
influence, and causes negative electricity to accumulate in
them. This is called induction, and it always tokes place
befors o discharge. Now, it has been discovered that, when
electricity is accumulated in & body in this manner, it can
most readily escape by sharp points because in them it
moets with the least resistance. A lighted candle held near
the prime conductor of an electrical machine furnished with
a point will be nearly blown out by the current of air yro-
duced by the escape of the electricity. Lightning rods are
therefore provided with sharp points to allow the accumu-
lated negative fluid to pass off readily into the ai: and nen-
tralize the positive flnid of the thunder cloud.

It was supposed by Charles and Gay Lussac thata light
ning rod protected an ares whose radius was double the
hight of the rod extending above the building, but this rule

it well to trest the matter somewhat at length on account of | is no longer relinble by roason of the extensive use of metals

in the shape of pipes, ete., in the construction of the build.
ings of our day. When electricity finds reveral paths to
the ground, it will prefer the best, it is true; but some por-

Perhaps one of the most fruitful sources of mischief is |tion will also pass aloog the poorer conductors. 1f, there-

fore, any metallic substances lie within the area supposed

Inventors are | to be protected, they are in danger of being strack. This is
not unfrequently misled by what they take to be scientific |especially true where the lightning has a chance to jump to

the gas and water pipes of a building. It is a good plan to

Notwithstanding | connect these pipes with the lightning rod; if the rod is
the reiterated statement, in the SCTENTIFIC AMERICAN and |struck, the electricity will then have an excellent path into

the ground and will be rapldly diffused over the vast under-
ground network of pipes. The danger to the inmates of the
heuse of being struck from these pipes is less than thut of
recelving o shock from the powerful induced currents, linble

their time in inventing apparatus to accomplish it. In other [ to be developed in the, if unconnected, during a thunder-

storm.,

Houges constructed entirely of iron manifestly stand in no
noed of lightning rods at all, because the electric fluid, on
striking so good a conductor, would rapidly diffuse itself in

on the subject happens to find the experiments of Professor | all diroctions and flow into the ground, provided, of course,

that the construction of the building is such a8 to allow its
froo cscape. If on tho contrary any obstacles oppose tho
froo passnge of the electricity into the ground, such build.

incrense the surface of h's lightning rods at the oxpense of | ings become highly dangerous and utterly unsafe, for the

storage of inflammable material, from the tendency of the
lighting to leap across the interior of the rooms. When-

measurements of conductivity, as for esamplo in testing | evor, thorefore, the iron portion of the building does not ex.

tond olear down into the ground, prudence would command
{ho establishment of a sufficient ground connuction on every
sido by means of metallic rods.

Poople are apt to bo indifferent whethor their houses and
stores are provided with lightning rods or not, and are
always ready to give an example whore some building =0
provided was struck in gpite of its protection, Such cases
huve undoubtedly ocourred,ond they are often quoted by the
old fashioned ** practical men " with much satisfaction, be.
cause they hail in thom what they are pleased to call the
victory of their sound common sense and the discomfiture of
tho scientific man. This class is, however, rapidly diminish-
ing in numbors under the influonce of the extensive diffu-
alon of selentific education among the people by popular lec:
tures and by the press. It may bo well to nssure unbeliovers
thut the efficacy of the lightning rod is no longer an open
question, and that any failures are attributablo to bungling
or Ignorant construction. It would bo an casy matter to
multiply statistics in proof of the assertion; but nono would
carry with thom more force than the following statement ob-
tained from tho records of the British navy :
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Formerly the annual damage to ships by lightning In.
voleed an expense of §30,000 to 30,000, Betweon 1810 and

1825, no less than thirty-five sail of the line sad thirty five |

{rigates and smaller vossels were complotely dissblod ; and

In 200 cases recorded, 500 seamen wore elther killed or in. |

! jured. When the lighuning rod was introduced, svery mast
was furnishod with a capacious conduetor permanently fixed
snd connected with bands of copper passing through the
sides of the slip under the deck beams, and with largo bolts

. jeading through the keel and keelson, and including, by
sther connections, all the principal metallic masses omployed
{a the construction of the hull (Harris). Since the adoption
of this arrangement, ' it appears that damage by lightning
has positively vanished from the records of the navy.,” In
one case, while the mmall frigate Conway was under refit
{n the harbor of Port Louls, (he topgallant mnasts woere down
on the deck, and & small spar, not having a conductor, was
sobstituted for the time to support the pennant, A thunder-
storm came up and the spar was shivered to atoms. No
farther damage was done, however; for the conductor on
the topmsst bo'ow the spar immediately carried off the tor
rifio flash. No further examples are noeded to prove that a
Wumd, constracted according to the principles set
forth, is a protector to life and property.

RECENT METEORIC INVESTIGATIONS.

On the tenth of tho present month, the ecarth passed
through the firat of the two great rivers of meteors which
{ntersoct its orbit; and on November 13 or 14 it will encoun-
wer another shower of shooting stars, of equal magnitude.
The band recently traversed, known in anclent times as the
Tears of St. Lawrence, is about 10,948,000,000 miles in its

t diameter, and 4,043,350 miles wide at the point of
tho earth’s crossing.

Probably the most recent investigations into the nature of
{he erratic massos which constitute these vast belts are those
wade by Father Ferrari and others in the fall of last year,
recoot’y published in Les Mondes. They are based principal-
Iy upon he observation of a remarkably brilliant aerolite,
which fell near Orvinlo, in Ttaly, during the latter part of
August, 1872, The course of the body was from the south-
ward and eastward, it appearing at first quite small and
emitting & reddish light which gradually increased in bril-
Jiancy, leaving bebind a misty train, SudJenly the bolide
famed up apparently as large asthe moon, and then instant-
Iy dissppeared, a long clond, of serpentine form, remaining
{n its place. About three minutes after, a violent explosion
was heard, followed by two others of less intensity. From
the poiut of first observation to that of its disappearance,
the meteor traveled over a trajectory of 62 miles, and its al-
titu e at the beginning was measured at 30°, corresponding
toan elevation of about 114 miles, Tho first detonation
pok place at a hight of 10°2 miles, and the final bursting in-
1o smuall fragments at a few hundred feet above the earth.
The velozity of the mass was caloulated at 32°2 miles per
second.

In order to detormine the amount of heat developed by
the serolite after entoring our atmosphere, Schiapparelll’s in-
vestigations were employed.  That astronomer has demon.
strated that, if a meteor enters the limits of the earth’s at.
mosphere at & minimam velocity of 90 miles per second,
) has arrived at a point where the atmospheric press:
' inch, it will have already lost 1§ of its velocity,

ts rie pica. It is evident, therefore, that so

motion must be converted into
formulw to the case in
of the body to be 22 of
the truth, it has been
itation of temperature, after plunging
phere, would be 8,408,107°8° Fahren-
ore than sufficiont to explain the pheno
Joat, m*& the uplo:!pn_or total

of vitedfied matter.
part of the

pter r y .’”"
o result of Lix observations to accord
ameclusions lously enunolated Ly
te ;’ﬁMMmll‘;.eom-
m. now placed ond
P
ibo to them a planctary orl
sypothesls of stellar origin In the
Nin pupporition, the musses come
iyers canen demonstrate the fact

lr[.lf‘l‘. 3. The hypothesis admitted, it must follow that the
| chemical and molecalar stracture of the bodies of the wuni
verso, situated In different positions, must be of stmilar na
ture to that of the meteorites themselves,

The below glven views regarding the mineralogieal strue-
ture and composition of acrolites are sscribed to Danbrde,
and aro the results of examination both by spoctral and
chemical analysis: 1. Hundreds of analyses by the most
eminent chemists prove that meteorites contain no simple
!lm.ly unknown to our globe. 2. There have been recog.
nized with certainty twanty two cloments, given below in
the descending order of thelr importance: Iron, magnesiom,
sillcon, oxygen, nickel, cobalt, chromium, manganese, titen.
lum, tin, copper, aluminum, potassium, sodiuw, calelum,
arsenic, phosphiorus, nitrogen, sulphur, chlorine, earbon, and
hydrogen. 1t isa very curious fact that the three bodies
which predominate in nearly evory meteorite, iron, silicon,
and oxygen, are also those which predominate In the earth
3. Meteorites have also many pecallar mineral compounds,
principally native nickoliferous iron, sulphide of lron and of
nickel (schrieborsite) and sulphide of fron (troflite). There
are also common 1o the moteorites of the earth a great num-
ber of combinations, similar not only in chemical compoa-
tion but oven in erystalline form, 4. Meteorites indicate in
& measure the temperature at their formation, and that by
which they are caused to disaggregate. 5. Lastly, these
bodies demonstrate the existence of innumerable masses
disseminated through the remotest regions of space, which
would be completely unknown were it not for their sudien
and splendid apparitions.

o -
LEAD POISONING AND ITS TREATMENT.

Cases of lead poisoning are becoming more frequent now
than formerly becanse there are more persons eogaged in
manufacturing this metal, who are, more or less surrounded
and enveloped by a lead-poisoned atmosphere. In a metal-
lic state lead enters into alloys; its salts are used in paints
and dyes; itls a constitaent of enrmels and cements, Lead
pipes conduct our drinking water; and the purer the water
that flows throngh it, the more danger there is; while, if the
water contain certain salts, they are deposited on the sides
of the pipe and protect the wator from the metal. Zinc ves-
sels contain lead, and while in some countries the law limits
the quantity of lead to ten poer cent, even six per cent is
fraught with danger to health. Horse hair and silk are
dyed black with lead; the laces worn by ladies, as well as
their cosmetics and hair dyes, contain lead. No doubt many
cases of colie, whose origin seems shrouded in mystery, were
caused by lead inthe solder of metallic vessels or the glazing
of stone ones. The f6il used in wrapping tea and tobacco
causes lead poisoning, and so do the granules of lead that
are sometimes left in tin cans and jars, An old soldler has
boen known to suffer severely from using leaden shot; and
the workmen in gluss houses where lead salts are used are
similarly troubled. Even type scttors are occasionally pois-
oned by handling type made of sn alloy of lead. Many
other ways may be mentioned in which lead is introduced
into the human system, but these must suffice for the pres-
ent,

Whatever may be the canse of lead poisoning, it is certain
that it 1s gonorally observed in summer when the heat
favors the colic. Lead may be taken up by the digestive
and the respiratory organs and through the skin, principally
by the former, oven in the case of insolable salts, which pro-
bably dissolve In the gastric juices, Indeed some writers
olaim that cases produced by lung abeorption are cansed by
sults deposited in the pharynx, The most striking symptom
of lead polsoning is the peculiar color of the gums, and this
is not due, ns has been supposed, to the deposit of little par-
ticles of lead whioh are then acted upon by sulphureted
bydrogen, It is rather one symptom of the gencral phe-
nomenon, for it appears whether lead is taken lnwardly or
lead wator is used on distant parts of the body.

Lead colie s usually precaded by indigestion,  The size
of the Uver diminlshes; and after the use of powerful ea-

- | tharties, #t becomos normal, and then contracts ngaln.  Thoe

nervous symptams caused by load poisoning are of poveral
kinds, such As paralysis of the muscles, slecpinoss, convul-
sions, blindness, and pajn In the back bone; while aa the
other hand, insenaibility and deafness may result, Theskin
on the back of the hands swells up as In gout, Albumen in
urine is & most common occurrence, but the most atriking
symptom I8 anamia, or lack of blood. Distention of the

+ | veina 1s frequently obscrved, and uleeration of the bones is

pot an infrequent consequence of lead poisoning.

While load hax 50 many ways of entering the system, there
are very fow ways for it to pass off, Little or no load is
secretod in the nripe, except when it containg albumen, and
there is very little lead in the perspiration, It secms that
the mctal I8 deposited where It s absorbed.  When soluble
lend ralts are taken, an albuminate of the wmetal is formed;
while insoluble slts, as before stated, settlo upen the walls
of the organs and are protected from abserption into the
system. This oxplaios the fact that lead workmen are
sometimen attacked with collc long after they have aban-
doned their dangerous calling, the aecumulated Josd being
Vo unlly dissolved and absorbed. :
3]5::‘11“4 produces fndigestion, it ls due to the lead’s
atopping the aciion of the digestive fluld, When digestion
coases, colle begins, which Is the result of the local action
of the lead upon the intestines, for it does not occur when
‘absorption takes place in another way. The chango of aise
In the Tiver is dependent upon changes fn the vascular sys.
tom. Jut ua far as this wholo system comos under the in.
fluenee of the polson, aremia takes place, with ehilly, loss

of elugticity in the artories, and diminishod capillary cireu:

— ————— e ————————————————

Iation. Pallor of the skin, contraction of tha liver, and a1
minished quantity of urine are all referabls to these causes.

The asthma with lead poisoning Is characterized by pala fn

the breast bone and difficalty of breathing, which, however,
is not because the entrance of 1he sir is obstracte, but be-
caune the blood does not come In contact with the sir. Par.
ulysis In one of the effects of & disturbeace in the blood ves.

sels,

In the treatment of lead pationts, the pain must be relloved
Ly the use of chloroform or chloral ; oplates are to be avoided,
as they produce constipation. The lead salts musi be ex.
pelled from the digestive canal, and the coustipation re
lloved ; both these are best accomplished by drastic purgs.

tives. The incrusted particles of lead, which remain at.

tached to the walls of the intestines, must also be removed ;
and for this purpose, the use of sulphur is recommended,
after purging, so as to coavert the lead into the insoluble
sulphide of lead, which can then be removed by cathastics,
Insoluble lead salts, which still remain in the system, are
best removed by sdministering fodide of potassium, which
carries off the lead through the urine., Lesd workers whose
skin absorbs the poison stould protect themselves by the
use of salt baths. In France, Labarrsqui’s solution (hypo-
chlorite of potash) is used for this purpose; and to this
should Le added an excess of carbonale of sods. These
baths are more useful than mere soap baths; and the bather,
while in the water, mast rub himself thorooghly. Instead
of Labarraque’s solution the following may be employed : 15
ounces chloride of lime, and 80 ounces erystallized carbonate
of sods, dissolved in 10§ quarts of water.

o
°

The Permeoability of Cast and Rolled Iron to Gases.

Both these kinds of iron are permeable to bydroges and
carbonic oxide guses. This is an important scientific fact,
and the mode of penetration is a beautifal example of what
the Jate Professor Graham named *'occlasion,” the mass ab.
sorbing the gas at ope surface, transmitting it to the parti-
cles of the interior, and finally allowing it o escape into an-
other gas, in contact with the etber surface. This action
differs from that of filtration essentiully, and it takes place
at a very high temperature only, when wrought iron is soft-
eced, cast iron changed in crystaline stracture, and meteor-
olites are heated nearly to the point of fusion.

In all these cases, the iron mass retains several times its
volume of hydrogen, carburetted hydrogen or carbonic
oxide.

While, on one band, this action corresponds to that where

blister steel is formed, on the othier it closely rescmbles the
so-called alloying of palladium with hydrogen, the gas as-
suming a new physical cordition.
The writer has learned that this interesting fact Las been
misunderstood so far as to lead to the belief that cast iron is
porous when heated, and allows these gases to pass through
castings ; and o case of furnaces in use for heating dwellings,
the bydrogen compounds and carbonic oxide, produced in
imperfect combustion, pass through the iron and enter the
air chamber, flowing with the heated air into apartments.

Such conelusions are wholly destitute of proof, as this
nction takes place, in carefully conducted experiments, only
at very high temperatares, and involves molecular changes
in the fron, It would now be mnovel and disheartening to
learn that cast iron gas retorts, heated red hot for months
and constantly containing cirbonic oxide and hydrogen com-
pounds, allowed the gas to pass through the metal even
under pressure, Those who have biad chemical experience
with cast fron vessels highly heated, holding theso gases,
will not belleve that fron has of late gained new properties.
Those who use cast fron furnsees for warming may sleep

quictly, if they are assured that all joints are tight,
A A H

P

Ereorio.DerosiTios oF Atvaixuy—John A, Jeancon,
Newport, Kentucky, is the author of the following process:
Dissolve the desired salt of aluminum or a double salt of
sluminum and potassium, sodium, ete., in distilled water,
and concentrate to 20° Baume, (at 50" Fubrenbeit) The
battery used Iy oither four pairs of Smee’s zinco-platinum or
three Bunsen's sinco-carbon, the elemonts connected for in-
tensity. The solution is heatod to 140" Fabrenhoit, slightly
acidulated, and a plate of aluminum Is attached to the neg-
ative wire In workiog.

S ———— ‘.‘..
At Mont Clair, N. J., recently, the rods ona dwelling
house were struck by lightuing and the fluid passed off into
the ground, thence upon & gas pipe near the terminal of the
rod, to an alr gas earbonizer, locsted a short distance from
the house, ‘The gas apparatus was blown up, but o other

damage was done,

a9 @ V- Q.
OPERATIONS Op TiE CANADIAN PArENT OFFICE —From
the 12th of Feliruary to the Sth of April, 1578, almost two
months, ane hundred and sixty-four patenis were granted
in Canada, of which elghty-five were lssued to citizens of

the United States.
- -

Dr. Tofiras' Vexeriax Honss Lixnnest. —Aeconding to
the analysis of Schaodlor, published in the Borlin Jnduatris
Bidtter, » botsle of this colebrated liniment contalns | onace
smmonis, balf an ounce camphor, 1 ounce tincture of Span-.
lah pepper, 7 onnces alcobiol, 2 ounces water,

- -

At the closo of 1872, there were ln operation In the United
Statos 07,104 miles of rallroads, operated by 436 different
companies, Avernge cost per wile, $56,110, Average divi.

pends, 8°91 per cent.
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PAPER FEEDING MACHINE,
Our engraving llustrates the essential features of a novel
mode of foeding paper to printing presses, recently patented
by Measrs, C. E. Bakor and 8, Schofield, The form of ma.
clilne depletod v of courso not Intendod to represont the
comploted device, but simply to show sufliclont mechuaninm
to olucidato the novelty and value of the idea. The latter
can best be undorstood by first referring to the small figures,
2 3, andd. InFig. 2, A is a prossing pin or point made
blunt at Its forward extromity and flat boneath, This, by
sultable mechanism, is brought down upon the top sheet of
a plle of paper. If now this upper leaf be derawn along
from right to left, it la evident that the blunt point of the
pin will eateh in the paper, ax in Fig, 3, and that its motion,
continuing the latter, will travel up the pin Into the position
Fig. 4 Furthermore, only o single sheet will be thus eaught
for as the pin penotrates the first Jeaf, it forces out a small
chip, which remains under the flat part of the instrument,
effectually preventing it from entering the paper below, The
pin then rests with ita full holding power on the weoond
shoot; and as the first sheet is drawn alopg as above de-
scribed, the friction between the two Is Insufficient to move
tho former from under the point, The reader can practical.
ly demonstrate this for himself by pressing the flat side of »
bovel.pointed plece of wire down upon o fow sheets of pa.
per, and then drawing tho upper sheet back against the point
by the friction of his finger or a piece of india rubber,
From Fig. 1 will be understood a comblination of devices
for operating the inclined pin and friction pad with each oth.
7, #0 85 to raise the sheet from the pile ix order to properly
present it 1o the carrying grippers of the press. Motion Is
imparted to the elbow rod, B, which is carried to the left,
The effect of this is first through the upright, C, right angled
arm and connecting bar, shown to push down the frame, D,
and consequently to press the point at E firmly upon the pa-
per; then, when near the end of its motion, by means of
the slotted arm acting on the crank, to rotate the rubber cov-
ered roller, F. The rovolution of the latter for & very short
distance draws, by friction, the upper sheet from right to
left, causing it to catch upon the pin in the mannerabove de-
cribed  The rod, B, thea moves to the right and through
she upright, C, raises the entire frame, roller, and all, olear
tol the paper, so that the relative position of the parts ls
indicated by the dotted outlines. The pin, it will be noticed,

’l' . ,‘.)_ Fl'l/. } b . 4.
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carries the top sheet up with it, At this juncture the grip-
pers come up, solze the projecting edge of the paper, and,
drawing the sheet from the pin, carry it down the incline to
the press,

There is other mechanism for keeping the pile of paper at
a uniform hight, as it is depleted, and also & new method
for insuring sccurate register, claimed to be perfect, which
poed not be entered into here. The principal feature is the
holding by the pin, which makes & tear in the sheet nogreat-
er than that now caused by pointing, which it of course
avoids. The puncture can be readily armnged to come in the
fold of the sheet or near the edge to be trimmed off fn the
binding. The device is nutomatic In its action, and can be
80 fitted to & press as 10 require no attention, stopping of ity
own sccord in case of accident or in event of the supply of
peper becoming exhausted. The simplicity of the mechan.
ism and its ready adaptability to all requirements enable
the machine to be offered at a very moderate price,

Mr. Charles E. Baker, office of the Independent newspa.
per, New York city, will be happy to exhibit his apparatus
to publishers interested in plg(-r-lecdlng machinery,

PROGRESS OF BTEAM CULTIVATION.

Mr. Max Eyth, of Mesers, Fowler & Co., of Leeds, En.
gland, in s paper recently read before the Council of the So.
clety of Austrian Engineers and Architocts, made the fol-
low interesting remarks rogarding steam cultivation:
The great difficalty in steam plowing is the moving about
of engines under all circumstances and conditions. Some
twenty years ago, the ides of employing the portable en.
gine, In connection with what is known as the roundabout

tho plan proved to be, practically, o mistake, It hes lately

found some encouragement by the introduction of self-mov-

ing anchors, but it Is not ablo to compete with the now

more perfoct, though ot first slght more expensive, systems.

The lutroduction of Fowler's double English tacklo, the first
of which was constructed in 1808, made steam plowing that
which it is today. The advantages of the system nre sim.
plieity of plan of working, minimum of hands omployed,
direct pull of the rope, shortest possible length of the lat.
tor, facility of shifting, otc. Steam plowing should not be
measured by its cost but by it rosults, an deep cultivation by
steam has a beneficial influence on crops by drmaining the soil
in wot, and by keoping it molst in dry, seasous, by avoiding
the footsteps of animals in flolds, and by dolng the work st
the proper time, In Lot countrlen It In In use, especinlly the
Waost Indies and Egypt, and also in South America and the
far East, where steam cultivation % belng introduced on a
constantly incressing scale, while Germany and Austria
have, in the course of the last throe years, started in the
samo direction. Not less than 506 double engine tackles are
at present at work in the two latter countries, and the ro-
sults are so strikingly favorable that the new idea appears
to be now firmly established, especially in the beot growing
districte of Central Europe,

IMPROVED FISHIRNG ROD,
A common defect In
fishing rods is the liabili.
ty of the connecting por-
tions to become worn by
use, so as to be Insecure
and loosely fitting. This
difficulty it is almed to
overcome in the invention
represented in our illus.
tration through the me.
dium of the notched me.
talllc cylinder, A, formed
upon the smaller ferrule,
B, which, when the rod is
jointed together, as shown
in Fig. 8, fita into the
ferrule, C. Around the
exterior circumference of
the latter is a collet, D,
Fig. 4, through which
pass three sct mcrews,
as shown, which, when
turned inwards, lock into
the grooves of the notched
cylinder. By this means,

!
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ous mothod of ascertalning with considerable precision the

locality of the block :
At the free extremity of the tubs an elastic membrane Iy
placed, and its alternate distenslons are rogistered ona revoly.
ing cylinder by monns of electricity, A wave is produced In
tho tube by detonation of a pistol placed near the membrans,
This wave travels through the tube at & speed of 388 metors
(1,000 fect) per socond, and strikes against the obstaels ; thers
it In reflocted back, passos through the tube in a contrary
direction, and Inflates the membrane; this places the first
mark on the revolving cylinder. The sound wave sent back
by the membrane against the obstacle s reflected & pecond
time, and a second mark is obtained on the eylinder. T,
dotermine the distance botween the membrane and the ob.
staclo, it will only be necensary to know theinterval of time
that has elapsed between registering the two marks on the
cylinder. The half of this interval (reckoned in seconds)
multiplied by 888, gives the distance required. The time is
calculated by an ordinary chronograph, with thres tracing
pointa worked by a magnetic needle,
Thoe first In placed in the circuit, which is closed by the
alternate distensions of the membrane. '
The second answers to an electric governor, and marks the
seconds on the eylinder,
The third divides the second into perlods of equal duration
to the second, by mennw of the pulsation of an electric
needle,
These vibrations are not absolately lsochranous, but are
sufficiently so for theobject in question ; or if it were thought
nocessary to have the isochronism perfoct, the vibration of a
dispason could be used. The following example Illustrates
the operation of the instrument : An obstacle is placed in s line
at o known distance, say, of 186 feet, The ncedle oscillates
83 times per pecond, the interval included between the two
marks determined by the pistol shot corresponds to 120 oscll-
lations, and the distance of the obstacle will be

D=4 % 880 x :-;-:=eommu (180 feet).
The approximation obtained is thus 6 feet. But in prac-
tice this method gives approximation of 0 feet, and conse-
quently only one opening in the pipe is required.

“THE PEOPLE'S” STEAM WASHER,

The principal advantage of the invention herewith illus.
trated consists in its ready adaptability to any ordinary cook-
ing stove wash boiler, without regard to size or shape, so
that the owner of one of the latter vessels need only procure
an attachment thereto Instead of incurring the expense of
an entirely new apparatus.

The device consists in an inner receplacle, A, which fits
tightly at its upper edge, and is thus sustained within the

it is claimed, the separa-
tion of the parts of the
rod and the annoyance re-
sulting therefrom, while
following the sport, are
effectively prevented. In-
stead of the cylindrical
grooved extension, a plain
conical piece, E, Fig. 2,
may be used, whicli serves
the same purpose, and
may be made of the same
size at all the ferrules of
the rod.

The locking screw heads
may be formed of any or-
namental pattern, A guide
ring is attached to the
collet, to serve for pass.
ing the line to the reel,
Fig. 1 represents the rod
put together, showing that
these improvements occu-
py but little space, whilo
rather adding to its neat
and attractive appear.
ance.

The device has the me.
rit of simplicity, and it
may be srranged in con.
nection with any ordina-
ry fishing rod, and may
also be applied to jointed
poles for all purposes for
which such narticles are
required.

Patented through the
Scientific Ameriean Patent
Agoncy, July B, 1873, by
William M. Smith, For
further particulars ad.
dress Messrs, Smith & Er.
mentrout, 418 Penn street,
Reading, Pa.

Novel Mode of Locating Obstructions in Foneumatie
Tubon.

In London, ss in Parly, the telegraphic exeocutive make
use, 1o a large extent, of pneumatic tubes for the transmis.
wlon of messages, which, packed in suitable cases, are driven
through the tubes under pressure; and It not unfrequently
happens that ono of these cases becomes arreated in ite
course, causing an obstruction, the locality of which itis very
difficult to ascertain,
M. Bontomps, director of pneumatic telographs in Paris,

usual form of wash boiler represented. Its sides incline in-
wards toward the bottom, leaving an intermediate chamber
between the two vessels, and are perforated with & number
of holes. At the bottom is an aperture covered with a shield,
B, to prevent its becoming clogged by the clothes; beneath

is o ball held in wires or similar contrivances by which its
movement is limited, It will be noticed that the inner ves-
pol, A, fits Into the boiler steam tight, and that it may be

the handles, one of which is shown at C,

In operation, the clothes are folded and packed into the
Inner receptacle, which is then lifted by its handles into the
boller, a sufficlent quantity of soap and water being pre-
viously placed in the bottom of the latter. On being st
upon the range,the steam fills the intermediate chamber,
being unable to escapo through the orifice at the bottom aad
#0 enter the vossel, A, from the ball rising and closing the
opening. The steam is therefore compelled to pass throaght
the holes in the sides of the last mentioned receptacle, and
thus reach and force Its way through the olothes, When
condensed, it passos down through the hole in the bottom of
the washor,into the outer boller, thus causing o constant clrs

ily effects the cleansing of the garments.

Although this invention is based on the same principle 88
many that have heretofore been illustrated in our columph,
it differs In construction from previous dovices in the dé&
tachability of the foner washer, which can thus be p

sot, and, bosldes, presonts facilitios for cleaning and repalt
which similar nppliances made in parts insoparnbly conneck 1
od necessarily do not possess.

Patented in Canads, May 5, 1878. Application pending I
the United States. For further partioulars address 1B

tacklo, was suggested; but although o a degree successful,

hins, says Engineering, rocently devised the following-ingeni-

Davidson & Co. Halifax, Nova Scotin,

readily lifted in or out, for cleanaing or other purposes, by |

culation of steam and hoated water, which, it is stated, spoeds :

separately. Tho apparatus is therefore cheaper at the ok
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AIR PUMP FOR RAISING SEWAGE. l

Mr. Ernst Halin, engineer, of Stuttgart, exhibits at Vien

na, says Engineering, a transportable air pump for the emp
tylng of the opon cesspools which are still in use in many of
the continental towns. This sewnge pump, of which we
yo illustrations herewith, s one of those adopted by the
authorities of the city of Stuttgart; the modus operandi con.
slats in pumping, by means of this machine, the air out of
the wooden tubs or vessels In which the sownge has to be
removed from the different houses; and, the tubs being
prought into connection with the open cesspool by a flexible
pipe provided with & scrow valve,
the sewage is forced into the tubs.
The machine, as will by seon from
the illustrations, is mounted on a

- ——
tions from details of the leading English makers, broke
down from some cause or another,

The American manufacturers wore admirably represented
and thelr presence at Vienna in such foreo shows how sue
cessfully they compete with English makers, especially in
the corn-growing districts of east Europe, * #

One of the striking features of the Ameriean lm‘plunn-ntn

in the Johnston rake, of which many difforent varietios are
used, the leading principle of course belog the same in all,
namely, the means of controlling the action of the rakes,
and eansing them in each revolution to follow the platform

wooden platform carried on two

pairs of wheels and mounted on
springs, and s arranged for being
warked by manual power, In our
engravings, E I the air pump, A
is tho safety vessol for proventing
any liquid from ontering the air
pump, and B Is n small farnace
through which the alr and gases,
exhausted by the air pump, are
passed before escaping into the at-
wmospbere. Theair pump, E, which
works without dead space, is con-
nected with the safety vessel, A, by
means of the pipe, C, while the
vessel, A, which, as we said, pre-
vents the fluid sewage from passing
from the tubs into the air pump, is
provided at the top with a fiange
to which is fastened the suction
pipe for the tubs. The air-dis-
charging pipe, D, is connected to
the furnace, B, as shown,

With the apparatus we have de-
scribed, a vesael of 432 gallons cen
be filled, as stated by the manufac-
turer, within five minutes by two
men. The machine, with carriage
complete, weighs about 12 cwi.

Photography at Vienna,

A correspondent of the British
Journal of Photography nwards to
Eurtz of New York the merit of
presenting the best specimens of
portraiture that are to be found in
tho exhibition. He, howeyer, finds
fault with the practice of retouching
the negatives, which he thinks js
badly done by the Americans, and iy
seon in nearly all of their exhibited
pictures. The prints of the magnificent series of the Yel-
lowstone region and California are in som2 cases marred by
the stopping out of the sky in the negative; in other exam.
ples, an imitation of cloud effects in the sky by painting on
the negative has been attempted, with poor success.

On the whole, thinks this critic, the American exhibits,
both in portraiture and landscape, evincon lack of fine artis-
tic feeling,

B

[From Eoglineering.)
Reaping Trials at Vienna,

The great expectations originally created by the liberal
programme, prepared by the Committee of the Agricultural
Department at the Vienna Exhibition, have been doomed to
disappointment. The determination at which the Eoglish
makers had arrived, to decline entering into competition, en-
tirely ended all chances of any valuable trisls, and the only
part of the programme which has been even partially car-

‘ried out are the reaping and mowing trials at Slebenbrunn,
which took plase on Wednesday, the Oth of July., Of
course, English implements were entirely absont; and with
the exception of s few German ‘‘improved” coples, tho
reapers and mowers on the ground were American, Alto-
gether there were eighteen respers ready for competition,
single and combined, and sixteen mowing machines, includ-
ing nine of the combined implements, wore tried, Tho site
solected was upon the estate of a local proprietor, Horr
Schiwartz, at Siebenbrunn, about 20 miles from Vienna; and
the ground, which was good and slmost level throughout,
Amproved from the stations occupled by No. 1 machine to
the lots numbered 15 to 18, that lay on the opposite side of u
‘small stream which divided the ground, Everything was so
~consistently favorable that the scarcely consti.
‘tuted a trial at all; the weather was dry and hot, the crop
~ allotted to the reapers was a thih growth of rye, overy stalk
of which was set bolt upright in the fleld, while the mowers
operated upon & mixture of peas, grass, green oats, cfc.,
which might have sprung from an autumn sweeping of a
‘barn floor, and, though close lying, was soft and moist in the
stalk. An acre and four tenths of each crop was allotted to
the reapers and mowers, the lots belng of course divided by

elearings made for the implements to take their first cat.

~ As we have said, eighieen respers were entered for the
~ trial, but only seventeen competed, the missing one being
~ the chain rake reaper, manufactured by Walter A, Wood, of
p tgﬂt Falls, New York. Of the German imploments, one
= s an ** improved * SBamuelson, by Messrs. Hopherr & Co.,
] by Mossrs, Siedersloben & Co., of Bern.
of theso machines was also an improved

was sold on the ground to Prines Schwartzenburg. Wood's
New Champion, from the makers of the chain rake, also did
good work, It isna well designed, well made implement,
with four rakes coupled together in pairs, and which can be
arranged at will to be thrown outof gearin pairs, The rakes
are mounted on & revolving bonnet, which is driven by gear-
ing, and beneath which is & fixed cam, '&Iﬁu
ond rollers of the rakes take their bearing and direction,
The McCormick Implement was on the flold, and worked
well, but the pattern, so long snd so deservedly celobrated,
now looks very antique when compared with many of the
Inter patterns,

0f the German competitors but
little is to be said. Hopherr's
copy of Samuelson’s resper made
falr time on the ground, but it
was very heavy, and open to the
objection, common to the type of
implement, that there is no seat
for the driver, who must there-
foro walk—a very wearying ope-
ration. Neither do the Siederale-
ben implements call for any spe-
cial remark.

The chief points upon which
the jury were to decide concern.
ing the merits of the implements
were: The time occupied, the
length of stubble, and the throw-
ing off of the sheaves, As we
have already said, the conditions
under which the respers, and
equally the mowers, were tried
were such as to make a proper
comparison of merit quite impos-
sible, but it was evident, with the
cxception of the German Ssmau-
vlson, which being a copy could

ATR PUMP FOR RAISING SEWAGE.

closely, and so clear off the grain continuously, or to throw
one or more rakes up after they have passed the cutters, and
then allow the grain to accumulate upon the platform till a
sheaf of the desired sizo is obtained, :
In most of the competing implements, the same general
features present themselves, namely, the revolving rakes, or
rake and reel, and the side delivery, leaving a clear track
for the horses, * * .
An ingenious arrangement of throwing off was exhibited
by Messrs. Aultman, Millar & Co., of Akron, Ohio. This is
a Buckeye implement, with a circular throwing-off table,
mounted upon the platform, and carrying a short vertical
rake; the table receives a slow rotary motion, and the grain,
whileh is received upon the front of the platform, is swept
round by the rake and table, and delivered at the side. The
performance of this implement at the trial was fair, and the
sheaves wore deposited sometimes exceedingly well, at oth.
ersin a very straggling style, so that, even with such a light
standing crop, the action was uncertain, and would probably
be entirely unrelisble under unfavorabls circumstances.
The Inst of the exceptional deliveries to be named is the
chain rake implemoentof Méssrs, W. A, Wood, of Hoosick
Fallg, N. Y. In this implement one short rake is employed,
which is attached at ono end to a ¢hain running entirely
round the platform, and hinged at the other end to the frame
of the implement, there being an intermedinte hinged joint
in the arm of the rake to give it the necessary motlon, by
which It is swept over the table constantly and slowly, but
at o uniform rate, so that the sheaves delivered are of uni-
form slze,

The Johnston Harvester Compnny, of Brockport, New
York, who aro dolog a very large business in Russin, wore
represented by two lmplements, a reaper and a combined
machine, This ls, to our mind, the most useful implement
that competed, although, where the shades of differenco are
#o fine, it is difficult to draw a clear distinction, especially
after so poor & trial.  This Johnston implement, however,
has horizontal gearing throughout, and is actuated with a
bevel pinion from the highest point of the bevelled driving
wheel; by this arrangement the gearing is far lesa liablo to
become clogged ; a vertical instead of a horizontal crank is
used for driving the cutter bar, and an under as well as an
upper bearing is given it, so that considerable steadiness s
gocured, The armngement for throwing up the rakesis
also extremoly ingenious and practical. The Buckeye com.
bined Implement of Adriance, Platt & Co., New York, is an
excellent one, and shows good work, with high ingenuity in
design. The Champion, of Warder, Mitcholl & Co,, of
Springfield, Ohlo, nlso fitted with the Johnaton rake, is full

scarcely be considered in the de-
cision, that the trial, such as it
was, was purely American. Of
these implements we should,
judgiog from the performance,
place that of the Johnston Har-
vester Company first, the Wood
New Champion second, and the
Warder, Mitchell, and Company’s
Champion, and theBuckeye (Adri-
ance, Platt, and Con:pany), third
and fourth.

The mowing trial may be dis-
missed in & few {words. There
were altogether sixteen compe-
titors, of which seven were sim-
ple mowers, and nine combined
machines. Of the whole number
there appeared little doubt that Wood’s so called combined,
but really single, mower did the best work, * = = =
Returning for a moment to the trials of Siebenbrunn, we
learn from them, incomplete and imperfect as they are, that
German manufacturers will have to make great changes be-
fore they can compete with the American trade. How far
this can compare with English productions, the absence of
the latter from the trial prevents us from forming any con-
clusion,

&
-

New Exporimonts with the Electrle Current,
MM. P. and A, Thénard communicate to Les Mondes the
following conclusions derived from recent electrical re-
searchoes :

1. The vapor of water does not hinder the production of
the current, which decomposes it into its constituent gases.
2. The carrent, while determining the combination of nitro-
gen and hydrogen,decomposes oqually ammoniacal gas; but,
in both cases and without absorbent bodies, there is found
in the gaseous mixtures a quantity of ammonia quite feeble
but sensibly equal. 3. Nitrogen, under the influence of the
spark and the vapor of water,disappears to produce an unde-
tormined body which is belioved to be nitrite of ammonia,
4. Gaseous phosphoret of hydrogen is similarly incomplete-
ly decomposed by the current, and this decomposition is ac-
companied with phenomenn which prove first the formation
of liquid phosphorus, then solid phosphorus, and lastly a
body supposed to bo the same substance in its amorphous
state. 5. The current acting on a mixture of gaseous phos.
phoret of hydrogen and bicarburet of hydrogen reproduces
ono at lenst of the phosphorio nlkalivs, 6. Under ita influ.
ence, the bicarburet of hydrogen alone condenses rapidly
into an odorous liquid, soluble in ether but insoluble in
water, 7. On tho other hand, the monohydrate of methy-
lene Is transformed In presence of water into marsh gas,
into pure hydrogen, Into a powerful acld soluble In water,
and into a resinous body differing from the viscous sub
stance furnished by the bicarburet.

W. 8, M. says: 1 notice thst some of your correspond.-
ents mention trouble with pumps which they require to
draw water almost farther than is possible. I have suc.
ceeded in such cases by letting a very small portion of ale
in at the bottom of the pipe, which, passing up in bubbles
in tho water, leasens the gravity of the column of water so
that the pump can mise it."

C. H. 8. says: ** My two line advertisement in the * Bus:
ness and Personal ' column brought me abont one hundred

the other, in which were combined solec

of good detall apd oxcellent workmanship; this implement

letters,”
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THEGREATEXPOSITION—LETTER FROM UNITED STATES
COMMISSIONER PROFESSOR R. H, THURSTON.

XUMBER 5

Vigxxa WELT-AUSSTELLUNG, JUSE, 1878,

Probably every engineer who has come to visit the Welt-
Ausstellung is greatly dissppointed in his search for novelties
in mechanism, or for evidencs of important improvements
in methods and processes of production, There seemsal.
most nothing to bo found, throughout this vast collection,
which van be considered both new and important. What
there is of machinery that is newest and most interesting is
said, by the majority, if not all, of thcse who refer to the
sabject, to be in the United States section, where also may
be found, frequently, the originals from which exhibits in
other sections have evidently been copied. Not a day passes
without some new example of imitation of American de-.
signs, and often of precise fiae similes of our standard ma-
chines, presenting it-elf. Our own exhibit, with which we
have been so greatly dissatisfied on the score of its small ex-
tent and its incompleteness, appears decidedly creditable in
its marked characteristics of excellence and originality when
compared with those of other nations. It is far in adyance
of them all.

GREAT BRITAIN

covers a larger area, in consequence of her requirements of
space for textile machin=ry, but the number of her exhibits
is less than those from the United States, Great Britain
gives evidence, always observable in her departments at
these exhibitions, thut ber mechanics are workmen of the
very highest class, and that British machinery is as notable
for its solidity, strength, and durability, and for excellenco
of workman hip, as is that from our own country for its
originality and its ingenuity.
FRANCE

displays a congiderable amount of machinery which, Jacking
preéminence in those qualities which distinguish the two

great English speaking nations, is still excellent ard highly |

creditable. In sciemtific apparatus, and machinery which
must be classed by itself as intermedinte in character be-
tween the industrisl and the purely scientific, the French
excel.

Otber nations present exhibits which contain some exceed-
ingly creditable examples of good design and workmauship,
and which, particularly those of

GERMANY AND AUSTRUA,

are of great extent. They are almost invariably, however,
very barren of really original designs, and, judging from this
display, the observer Is very much inclined to conclude that
the talent for invention which is the leading characteristic
of our mechanics iss very rare atiribute among these people.

ITALY

has made s magnificent display in the Industrial: Palace, and
in the Fine Art gullery, where elegant toxtile fabrics, beauti-
ful bijouterie, splendid paintings, and life like statuary prove
that she is still foremost in all that most delights the artist-
ic mind; but in the Machinery Hall she presents no single
strikingly meritorions production, and the impression made
upon the engineer who looks through the collection is that
he is inspecting & museum of antiquities rather than of the
newest and best machinery which that country has produced.
SWITZERLAXD AND BELGIUM

exhibit some excellent examples of standard machines, neat
in design, well built and well finished,

The most beautifully finished work in the who'e exposi-
tion is probably that sent by the Crousot works, in the south
of France. A small compound marine steam engine, of the
Napier type, and a locomotive for beavy work, have been
constructed of the best of materials, and have been given a
finizh which is simply magnificent.

Metal products, iron ores, and iron and steel particularly,
ure exhibited by all those nations which produce for the
world—with the exception of the United States—in large
fuantity and of splendid quality, The steel is usually the
product of

THE BESSEMER I'ROCESS,

and the facility with which every grade can be obtained is
here illostrated, not only by beautiful specimens of every
degree of curbonization, but by a wonderful variety of man
Sfactured articles, in which every quality finds its most ap
Propriate application. The fact that we are rapidly passing
from the iron age to the age of steel s here most fully and

tho transition had actually talkon place,

The low grades of Hossermor motal, containing dn the
nolghborhood of one hnlf per contum of earbon, are vastly
{ strongot than fron ; and this atrongth, togother with its due-
tility, malleability, and homogenelty, makes it vastly pro
ferablo, for almoat avery use, to any iron, Boessemer netal
is alrondy becoming nearly an Inexpensive as the better
grades of iron, and It eannot be long before the rapid exten-
slon of Begsemor manufactures, and the still rapid sucecs:
sion of improvements (n the detalls of the method and of
the apparatus, shall so far reduce s cost ns to pertait its sub-
stitution for iron for noarly all unes,

Here, it may bo sald in paronthesis, may be found one of
the most promising algos of the times for the prosperity of
our own country. Really good Bessemer motal ean only be
made from superior qualities of ores, and nowhere in the
world can these good ores be found in such quantities, so
widely distributed or so nccessible, as in the United States.
There seoms no rotson why, In a very fow ycars, these great
adyantages, togother with our wealth in good fuels, should
not place na in a position to supply not only onr own great
and rapidly growing market, but even—improbable as the
idea may appear—to export largely to countries which hayve
but limited mineral resourcos, or which, like Great Britain,
aro yearly finding both the natural and the politico ind ustrial
obstacles to farther progress becoming more and more se-
rious,

The noble exhibits made in thisdepartment by well known
English, French, Belginn, and German firms aro precisely
what the well informed might have antielpated; but proba-
bly fow visitors wero awaro, until the evidence wos present-
od hore, of tho vast mineral wealth, and of the degree of
development of the resources of the Austrinn empire. The

BTAATS EISENBANN

exhibit occupies & building by itself, and affords s most in-
teresting illustration.  Several hundred miles southeast of
Vienna, among the Carpathian mountains, is the Hungarian
town of Resieza, where the manufacturing establishments
of this railrond are situated. There have bYeen brought from
thenee and placed on exhibition some of the finest of iron
ores, which are to bo found there in great variety. A very
oxcellent coal is obtained from o vein of which a large sec-
tion I8 extibited. The principal vein is said to be 203 feet
in thickness. Several immense ingots of Bessemer metal,
made with this fuel from these ores, are exhibited, and also
a large number of samples of every grade, broken to show
the character of the matorin] by the appearance of the frac-
ture, or bent or tied into knots to exhibit ita immense tough-
ness and ductility.  Parts of machines, ns shuafts and rods,
difficult shapes, plates of various thickness, tools and man-
ufnctured articles of hundreds of different sorts, all made of
steel, illustrate at once its wonderful power of adaptation
to all purposes, and exhibit the extent to which the *‘ Staats
Eisenbahn Gesellschaft" have developed their Hungarian
possessions.

Prince Schwarzenburg, who invited us to visit his§ -
mense estate at

WITTINGAT

a few days ago, and who there exhibited to our astonlshed
republicans an illustration of the old feudal system in its
most unobjectionable form, has also a pacillon of his own
which is equally interesting. The most careless observer
cannot fail to find the most interesting evidences on all sides
of the magnificent, but as yet imperfectly developed, natu.
ral resources of this great Austro-Hungarian Empire. When
the proprietors of this fertile soil shall have imbibed some-
thing of the energy and the enterprise of our venerable host
of Horskysfeld, and shall have profited well by the oppor-
tunity which is ncw offered them of introducing the agri-
cultural machinery which our inventors have brought to
such perfection, and when these valuable mines shall have
been developed, and manufactures shall have beécome well
established here, the world is likely to see a national devel-
opment which has been, as yét, quite unanticipated by for-
cigners generally.

There are still other fllustrationis to be observed here of
the splendid fatare which may be secured to the country
should a wise policy, libernlizing its government, wake up
and educate its people and develope its nataral advantages.
The good work seems begun ; and, if the management of af-
fairs 1s allowed to remain in as good hands as those which
have conducted the great enterprise which has now attracted
representatives of all nations to Vienna, it may be confident-
ly hoped that it will be uninterrupted.

GERMANY
is best represented by the contributions of Fred. Krupp,

cible stecl, "'weigh:ng a hundred thousand pounds, illustrates
the great capacity of the stecl.making department. It has
been worked into shape by the great fifty tun steam ham.
mer, which is one of the wonderaof Essen. A steel cranked
axle for a locomotive is a splendid piece of work, and smaller
straicht axles, intended for cars and for tenders, are very fine
examples of hammer finish ; and a considerable number of
specimens of locomotive work are of the same admirable
quality. Some of these are of Bessemer metal, Krupp
ovidently takes much pride in his artillery manufacture,
and if his exhibits here are average specimens of his work,
he has most excellent reason for it. A considerablo number
of guns for both land and sea are exhibited. On one of the
largest he has adopted the ** Ericsson compressor,” which is
one of the most beautiful and effective contrivances of Its

inventor. The guns are generally breech loading, are rifled

from his immense establishment at Essen. A block of cru-|

convineingly exhibited.  Tn truth, it wonld seem as though | with  large numbor of narrow grooves, and are monnted

on iron carcingon, ‘Mho Iargost gan hina o caliber of 805 mil.
Imeters—twolve fnchns—and wolghn 86,600 Kkilogrammes,
80,000 pounds, Tt hns & magnificont finlah, and Is made of
beautifully homogeneous motal.  Those are built guns, or,
ns the maker describes thom, are constructed upon the »
systom " of Armstrong. In most cases, the recoil of the gan
is taken up by a very neat form of ' Liydraulic” gear, which
we should expect to work well, and which experiment iy
claimed to have proved satisfactory,

Among British exhibitors, Cammell & Co., John Brown &
Co., Vavassour, and Armstrong & Co, compete to soms ex-
tent with Krupp, The two first named present fine exam.
ples of heavy work, and thelr

ARMOR FLATES

attract much sttention. Seversl are shown which beavy
shot have been driven against, making deep indentations
which aro bordered, in some instances, by a ahiarp fin, form-
ing a kind of collar and showing well the fine quality of the
metal.  The other firms exhibit heavy and well built guns,
Several torpedoes are exhibited, which are principally no-
ticeable ns reminders of the revolution which seems impand-
Ing in the methods of naval warfare—a revolution which
was inaugurated as long ago, at loast, na the time of our
revolutionary war, and which has exhibited its greatest
progress in the United States, where Bushnell, Robert Ful.
ton, John P. Taylor, and other inventors of an earlier
period, and Erlesson, Lay, and others of onr contemporary
engineers, have proved that it promisos to change complate.
1y tho tactica and the matériel of navies at o very early dalto,
There aro many special exhibits which are nearly as in-
teresting ns any already reforred to, and we mny be able to
find time for their examination at somo future period.

R.H T,

3 Gm:spbu[cm.

Testing Steam Bollors,
To the Editor of the Scientific American:
In o late issue of your paper, you mention the need of an
iron clad man to take charge of old worn out stenm boilers,
No doubt it would be a money-muking invention ; but as the
deriand would be greater than the supply, we should be no
better off than we are now. But why do we not have the
same system of boiler inspection and testing, and the cxami-
nation of engincers, on land as we have on the sea? In this
plice, there are four saw mills; in two of them there are 180
men at work; and the engineers in both of these mills are
men who know nothing about their business, except how to
stop and start their engines. One of the boilers is worn out;
but what remedy is there? None. On the other hand,
there are four tug boats in this harbor (two of them are only
allowed to run inside the harbor); and on these, each engl.
neer has to have a license, for which he pays $10. The
boilers have 1o be tested once a year, and the engineers’ cor-
tificates renewed Now, have the engineers on those tugs
(each carrying three persons) any more responsibality than
those in the mills mentioned? What we want are s strict law
in regard to testing boilers and a strict inspection of engi-
peers, as we have on board boats, Let insurance companies
refuse to take risks on buildings using steam power unless
the owners have an inspector's certificate, Let a law be
passed, compelling all men using steam power to employ no
enginests but such as have passed the required examination.
Who will get the ball rolling? We look to you to start it,
and to all sensible men to keep it in motion.
Frackfort, Mich.

The Milllon Dollar Telescope.
To the Editor of the Scientific Amevican :

The plan, shown in Figs. 1 and 2, of constructing a large
object glass, with polygonal lenses having the same focus
and arranged in a metallic frame, has been suggested as the
probable solution of the great telescope problem. I desire

EXGISRER.

to call further attention to this plan, and request those who
have evidence of its impracticability to bring it forward.
\With means now at our command, an object glass of this
kind can be constructed with a diameter of five feet, and
very possibly six feet, If a 25 inch glass ean be farnished
for £50,000, one of 60 inckes should not exceed $600,000, ot
the proposed million dollars, this would leave $400,000 for
machinery, mounting, ete., which would probably be suffi-
cient, although it is no small task to build a tubo 75 or 100
feet long, and mount it in the air so that it shall bave suffi.
cient stability apd yet be easily managed. Of course the
field would be divided by dark bands into polygonal sections
similar to the object glass; but would this be a serioun ob-
jection? 1 think not, F. H. R.
Now Britain, Conn. |
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The Lay Torpoedo.

To the Bditor of the Seientific American: I
Your lssue of July 19 has an article entitled ** Recent Tm- |

p,.wmvnla in Torpedo Warfare," in which you give a de

geription of the Lay torpedo.  You algo state that * ex-

perimonts made at Nowport some time since proved guite

succesnful ; but of late, wo note that, from various causes,
such promising results have not been attained.” As this
statement is made in your leading article, it has undoubted
Iy Jed the many readers of your valuable jounrnal into an error,
as woll as committed a great injustico to Mr. Lay.

During tho winter last past, there were two experimental
trials which were unsuceessful, not on account of any fault
in the l-rinciplc of the boat. At one time, the rudder broke; ;
at the other, the cable was defective, These defects were |
easily v medied ; and on May 29, the final test of running one
mile and returning was made, entirely to the satisfagtion of
the commission of naval officers appointed to witness it.
The writer was present and knows that the whole run was s
perfoct success, and that the Lay torpedo boat has proved
quite as successful as her inventor had ever promised.
When | add that our government immediately accepted the
boat, and has already paid Mr. Lay therefor, there can be
very little question as to its success, I also have in my pos-
session a Jetter from Captain Matthews, Chief of the Torpedo
Corps, United States Navy, stating that, since such aceept-
ance, ho had made even a more successful run with the boat
than that of May 20, and expressing himself highly gratified
with the performance.

Please give this explanation a place in your paper, as 1
trust you are ever ready to make amends for any error, how-
ever slight, in your columns, espevially when it takes from a
worthy inventor the tribute of success.

W. W. RowLEy,
Attorney for John L. Lay.

Baffalo, N, Y.

The Causes of B'ouer Explosions.
To the Bditor of the Scientific American :

Having read of the appointment of a commission to inves-
tigate tha causes of boiler explosions, I think it proper to
assert boldly that no boiler has ever been exploded from gas-
es generated from steam or water. A want of capacity or
carelossness of the engineer, a defect of construction or gen.
eral weakness of boiler, but mainly want of water is the
cause of explosions. When any part of a boiler, from want
of water, becomes heated, and water is let on to it, the water,
striking' that part, will assume a globular form; and the
globules, in cooling the surface, suddenly become steam,
and asa consequence the boiler explodes. Who has not
seen globules form on stoves, red hot plates, etc., and sud.
denly expand? I have experienced this fact in boilers, upon
two different occasions (accidentally); and to prove my nsser-
tions, I propose, to any party willing to bear expenso of the
ruination of the boiler, to fill said boiler with water to the
usual hight (which is at best arbitrary); then build my fire,
raise the steam to 70 pounds pressure, allowing it to escape,
and then reducing water, pressure and fire, till the gage
shows less than 5 pounds, with but a few gallons of water
in the boiler; T will then introduce into the boiler from one
to three gallons of water and raise the pressure to 70 pounds
again in less time than I can write it, say from one to three
seconds. 1 will be present at the boiler during the trisl.
The boller is to ba of the tubular or locomotive kind, to have
a vory large safety valve, and to be previously submitted to
my thorough inspection. Geo. H. LENNER,

Elizabeth, N. J.

The Zodiacal Light,
To the Editor of the Scientific American:

T. R. L., in his explanation of the causo of the zodincal
light, oo psge 51 of your current volume, made, I think,
the following mistakes:

1. There is no reason why the lune 1.12 G only, and not
evory paet of the surface of the earth that is Hluminnted by
the sun (the entire lower half), should roflect solar rays in the
indieated menner. Why should the phenamenon, explained
in the disgram, be secn only east and west and not north
snd south, nud inevery direction, the sun being in & vortical
line bolow the observer ?

2. A wocond reflection of the rays on the outline of the
atmosphiere can hardly take place, because the donsity of tho
gaseous envelope of our earth diminiahes , gradually, and
hience doos not exhibit a reflecting face. The alr, however,
does wbsorh and disperse some of the light which passes
throngh it; and, therefore, ! dispersion”” should bo substitu.
tod for the ** second reflection,”

8. La the disgram, the atmosphero is supposed to bo high.
erilian tho radius of the earth, Had T, R, L, made the
diagram with botter proportions, sketching the hight of the
stmosphere as about -2y of the radius of the parth, he would
ut onoe hiwe seen that his theory cannot account for a ‘dou.
ble light,"

4, That section of the atmosphere, above tho horizon of
the observor, which ls lluminated by the reflectod rays is
also {lluminated by the direct rays of the sun, as the dia.
gram clearly shows | and therofore, I fear, T, R, L, gives s
theory, nob of the #odiacal light, but of tle ordinary twl.
light. Huao Brrona,

Philadelphis, Ps,

1o the Editor of the Solentific Amercan :

Mont of your resdors, I am persuaded, will nood no do-
monstration to convines them that the theory of your Mount
Alry. t, which attributes the phenomenon of the
sodlseal lght to * refloction of the rays of the san from the
sarth upon the stmosphere and thence to tho apectator,” an

P — —

contained In your fssue of July 26, lsuntensble, However,
lost tho disgram contained in the article alluded to may eon
fuse some of your readers, [ submit the following as » refa.
tation of the position taken in that article

let E represent the center of the earth, 8 the paint of the
observer, A B the hight of the atmosphere (50 miles, we will
assume), and § C an incident ray. Then, from the well
known proposition (Enclid, 86, I1I), we bave DG x DF =AD"
Therefores, AD=./5,000 x 50=nbout 633 miles, Because
the angles of incidence and of reflection are equal, the last
ray of reflected light that can be scen at D corresponds with
the incident ray, SCD, which is tangent to the earthat C,and
consequently CD=AD. Now, AE : AD :: radius : tangent
of the angle AED, whence we find angle AED=0". There
fore angle AEH=angle SDH=twice angle AED=18"; and
consequently the last ray of cither incident or reflected light
is seen when the sun is only about 18” below the horizon of
the observer. But it °s well known that the zodiacal light is
soen when the sun is much lower; and, according to tho tes.
timony of Mr. Jones, it may sometimes be seen when the sun
is 90" below the horizon, that is, at midnight.

Hence it is certain that the zodiacal light is not “ caused
by refiection of the rays of the sun from the ecarth upon the
atmosphere and thence to the spectator,” as is sssumed by
your correspondent F. R. L.

J. E. HEXDRICKS,
Des Moines, Iowa.

°
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The Retrogression of the Sun.
To the Editor of the Scientific Amerizan:

One of your correspondents, on page 51 of your current
volume, argues that the precession of the equinoxes is owing
to the motion of the sun in an orbit, and he gives a diagram
of the position of the sun and the earth at the summer sol.
stice, in four different points of the supposed solar orbit,
Now his figure is incorrect, because, it the sun had such a
motion in such an orbit, it would not change the direction of
tho earth’s axis in the manner which he represents, or iv
any other manner; and the carth at the summer solstice
would not be In thoe positions, which his figure indicates, in
the given placos of the sun in its orbit, but would be in the
positions indicated in the dingram whick I send you. This
disngram is s correction of your correspondent’s, with the
lunar orbit left out as not affecting the question. This figure
ropresents the direction of the earth’s axis as unchanged by
tho sun's motion in his orbit, which is in accordance with
the principles of philosophy and the motions of the moon in
regard to the sun and earth.

Now such o motion of the sun as this might eanss n pro
conslon of the equinoxes, but it would also cause n change
in the angular distance from each other of all tho staras In

the heavens, which is not the case in Nature. For Inatance,
If the sun had receded so far westward from A that it no
longer appenred In conjunction with the star, o, but thirty
degreos to the wost of it (about the amount of the precession
of the equinoxes since Hipparchus' catalogue), then the stars,
¢ and g, would no longer be 180" from each other; while ¢
ond A, and 7 snd A, would bo nearer together, while ¢ and
would be further apart than at first; besldes, tho motions of
tho atars near the poles wonld not bo such as Is observed in
Nature. Jonx 8. PLuMmen,
Sandown, N, I

10 the Editor of the Soiontiflo American :

Your correapondent Mr, Hopburn appears to labor under a
singular delusion in. regard to swhat is, in rality, a slmple

mechanical question; and thuy, in trylng to avoid a merely

imaginary difficulty, he has fallon into a real one.  For while

n very nlight excess of that retrogende rotation, which, In
consequenco of inertis, tnkes place In the earth as woll as in
all revolving bodies, is fully sullicient to account for the
apparent rotrogressivo motion of the sun, it is équally clear
that there could not be auch a motion of tha sun as s repre-
sented In the disgram on page 51, without #uch a eounter-
balancing woight on the other side of the center of rayolu-
tion a8 would require a ra!up!(:(u chiange in the armngement
of the solaraystem.

If astronomers were bt shle to understand the simple fact
that a body io free space, while rolating on oné axlsin one
direction, can, at the snme time, have a rotation in & contrary
direction on another axis crossing the first st the center of
gravity, they would find no difficulty in comprebiending masy
of the so #alled anomaloas motions of the plancts which they
have so long sttempted to account for on the suppeaition that
one side of a perfectly well balanced body may sometimes be
heavier than the other, James A, Baziw,
Canton, Mass,

—
Hot Alr Englines,
To the Editor of the Scientific Amerwcan :

Having had considerable experience with hot air engines,
especially with the Roper engine, T have beez much interest-
ed in your correspondent F. G. Woodward's remarks aod
suggestions in regard to them. The design which he gives,
on page 37 of your current voluze, though possessing some
advantages (especially the self-oiling device, which is good),
has many defects which, I think, make it impracticable.
Among theso are the fire box and fly wheel, which must both
be of great weight, being placed high ; and the whole engine,
as it stands on tho air pumps, which must pecessarily be
small, renders the machine too topheavy for practical use.
The location of the cylinders, also, seems to make them dif-
ficult of access for the purpose of packing, cleaning, etc.
The fire dours being so high, also, make it inconvenient to
fire up and rake out the ashes;and, the cylinder being placed
beneath the fire box, the ashes and dirt, which are sure to
arise when raking out the fire, would settle in the cylinder
and cut out both it and the packing.

He does not give his proposed arrangement of valves, or
the kind of valves which he supposes will stand when pleced
above the fire. After considerable and careful observation,
my impression is that no successful hot. air engine can be
bailt unless the valves are placed outside. This is a subject
which deserves discassion, and I am glad to see it agitated.
Hot air possesses advantages over steam which, it seems,
should eventually recommend it almost uniferzally for a
light power, and whosoever has the best engine will certain-
Iy have a large field for its sale. H 8 W.

New York city.

REMARKS BY THE EDITOR:—Weare glad to draw out cor-
respondence on so important a subject. Mr. Wondward did
not send a working drmawiog of his proposed engine, but
werely a sketch of moving parts, and he may kave pro-
vided sufficient support for the cylinder. He also omitted
to mention several detalls, to which we called attention at the
time. We would be pleased to hear from him, if he cares
to reply to any of the criticisms contalned in this letter.

®
L4

‘The Beller of Hippocrates,
To the Editor of the Scientific American:

In reading the article, on page 820 of your volume XXVIII,
on ““ Modical Practice in Early Times,” to the progress of
which, as you justly observe, Hippoorates oontributed not
a little, any one not acquainted with the writings of the
Prince of Doctors may be led to infer from the context of
the article that good Hippoerates was nothing but a materi.
alist; whereas he firmly believed that no diseaso can be
ascribed to a muterial cause.  He, in fact, =ays that itis im-
possible to discover the nature of nilmentsif they are not
Enown in the indivisible (part of man) from which they
proceed. By indivisible, we, of coarse, understand the =oul
of man, All matter is divisiblo; the soul, being immaterial,
is indivisible.

That Hippocrates was devoutly religious, hislifoand writ.
ings furnish nmple proof; in this chameteristic, some of our
doctors would do very well to imitate his illustrions ex.
ample, particularly for their patients’ sake.

Puoo-Hirroonares

->ePro— -
Kingfishers and Fish,
To the Editor of the Sciontific American :

My, Darwin inhis Inst book states that the kingfisher al.
ways Kills the fish before swallowing it.  Dr, Charles O. Ab.
hot, of Tronton, N. J,, states that the fish Is swallowed with-
out killing and often whila the bird Is on the wing. So far
as my obsorvation goos, whon a fish is large, or about two
and & half inches long, it s killed before being swallowed.
[ oneo snw o kinglisher lght on o llmb close to the surface
of the water in a creck ; and the bird, having an eye to the
business in hacd, did nol seo me (I was about fifteon feet off);
it presently dived Inte the water and returned to its
perch with a fish In {ta bill, about the above stated length,
The bird then bogan to bont the head of the fish against the
limb on which it was standing; after a fow beats it would
stop ta seo I tho fish was dead or not; this was done three
timos, when the head of the fish waa bleeding, and the Hinb
against which tho head was beaten was stainod with blood,
The fish was deadd, and it was then swallowed. Now the
above named gentlomon may both to a cortaln extent be car-
rect. Tho kingfisher may swallow thoe small fish without
killing them : in my mind there is no doubt that they do,

San Francisco, Cal, D. D8
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IMPROVED CHURN.

The accompanying engraving is a sectional view of a new
churn which, in addition to having various improvements
in its construction, is claimed to produce and gather butter
with great celerity. The apparatus restson & base plate
from which arise two standards, one of which is shown at
A, which sre surmounted by a top piece. The latter is cat
o fit partially around the churn body, and s Iml‘d in place
by & dotachable strap, B. The churn body is cylindrical in
fg;~m and lLins & false bottom in which is pivoted the lower
end of tlie dasher shaft, C, A namber of radial arms or
Blades, made wide and inclined laterally, are secured to the,
dasher shaft, which is also surronnded by
curb or tube, D, in which it froely revolves.
The curb, D, fits into a similar tube, B, which
bas radial flanges, F, attached to it, the outer
edges of which rest against the inner surface
of the churn body, 0 a8 to keep both curbs
accur: tely centered and securely in place,

Toe lower ends of the flanges, I, project be-
Jow the lower end of the tube, E, supporting
the samo at a distance above the bottom so
as to give a clear passagoe for the milk be-
neath. In operation, the curb, D, is adjusted
go that its upper edge may be a little dbove
the surface of the milk to be churned. Then,
as the dasher is revolved, the blades raise the
milk through the curb and project it outward
over the edge against the sides of the churn
bady. A constant inflow of milk is thus
caused beneath the lower edge, thus provid-
ing & continuous circulation and violent agi-
tation of the contents of the churn, causing
butter to appear in a very short time. The
flanges, F, prevent the milk from receivinga
circnlar motion from’ the dasher, by which
its inflow beneath the curb would be impeded.

The cover of the churn is made in two
parts, and has half round notches in the cen-
tor, which, when the appliance is in place,
form tha upper bearing of the dasher shaft,
To the upper end of the Iatter is attached a
small pulley which communicates, by means
of a belt, with & larger wheel provided with
a handle to serve as a crank, as represented.
The faucet shown' at the base of the churn
gerves to draw off the contents when desired.

Patented April 22, 1873, by Mr. William H. Holdam, of
Crab Orchard, Lincoln county, Ky., from whom further par-
ticulars may beobtained.

——
ODORLESS WATER CLOSET ATTACHMENT.

There is probably no more insidious cause of disease than
the foul emanations from sinks and water closets.. In city
houses, the latter especially, through their
close proximity to other portions of the
dwelling, are often the source of serious
nuisince.

In order, as it is claimed, entirely to ob-
viate the disagreeable odor attendant upon
the employment of these receptacles, the
decice illustrated in the accompanying
engraving has recently been invented. It
consists of a bellows, A, arranged with
suitable inlet and outlet valves, the supply
pipe of which connects with the upper
end of the trap or the closet, and the pipe
leading therefrom communicates with the
lower part of the frap or the soil pipe,
thus conveying the foul air from the bowl
to the sewer cocduits. The bellows ar-
rangement is operated by a-lever, cord,
and palleys in combination with the pull,
as represented, or, in hopper closets, by the
working of s cock.

The device is simple, and easily attached
to ordinary closets. 'The inventor relates
that he has tested it for some time in ac-
tuzl employinent, with uniformly satis.
{sctory results. -

For further particulars address Mr. Phi-
lip C. Bowe, 203 Harrison avenue, Boston,

*

Mass. ROWE'S ODORLESS WATE

°

Improved Ship Signal Lights,

William Harvie, a coppersmith of Glasgow, Scotland, is
the originator of an exesl ent improverent in this line, which
has come into extensive use for steamships and sailing
vessels. He employs Ienses on the dioptric system, of pressed
glass. and bas succceded in getting a paraffin light to bura
brightly in any weather, withount a glass chimney.

In order to secomplish this result, Mr, Harvie so divided
the Jamp that the ineide chamber formed the chimney
proper, the air for maintaining combustion passing down the
upright tube, entering under a false bottom. The funnel by
which the products of combustion escape from the lamp in
#0 protected that no blow-down can take place; Indeed, it
seem s that the Harvie lamp burns better In a storm than
otherwise,

When subjected to & photometric examination in the pub
lic gas testing office Glasgow, the Harvie patent signal lnmp
Wwas found to give. in front, a 1ay of light from the contor
of the Iens equal in intensity to that glven by ninety.eight
standard sperm candles, and at the sido a ray of light from
the canterof the lens equal tothe light of alxty-seven candles ;
whils the common lamp in front gave alight equal to ecight

candlve, and at the side the light of thres candles. And

would, for the reason above given, save many a fellow from

while the naked light of the patent lamp was equal to oight | the cramp, I am going to try the clay in this country, to

and a half candles, that of the common lamp wan only equal | see If it is suitable for the purpose,”

to three candles.  Hence, not only are the rmys of light
thrown in the proper direction, but the increased Muminating
effect of the light ia due both to the lens and tho lantern
itself,

L 23
The Australian Water Cooler.
In reference to this devico, illustrated on page 871 of our
volume XXIX, our excellent correspondent Mr, O, C, Wool.
son states that pimilar vossols are used in the West Indies ;

e .
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HOLDAM'S IMPROVED CHURN.,

they are made in Spain, of a very porous earthenware from
blue clay. “‘Inno case must you touch your lips to the jar,
but hold it above yonr head, anywhere from six inches to
two feet, and let th= liguor run into your mouth, or, rather,
clear down your throat. It js a remarkable fact that, in
quenching thirst in this way, you cannot drink one drop
more than just what your stomach needs; and if you keep
on pouring after that point is reached, you run in danger of

.
What shall we do with our Hoys 1

It s as impossible to make & chemist, or an engineer, or

a naturalist, of 8 boy, if he han no wpecinl taste or aptness
for thexe studios, as to make a poet out of a Digger Indian,
It Is no unusunl circomstance for parents who have boys
Just entering upon manhood to come 10 us desiring eoansel

In regard to placing them in a chemieal Iaboratory, that they
‘' may learn the trade," as, to their syos, the business Appears
remunerative.  They hiave no special genius,
no training in preparacory studies, no decld.
od leaning towards chemical manipulation
or research, but the desire is to have them
“made " into chemists. Thero is & mistaken
iden, common to many parents, that their
children are as well ndapted to one employ
meont as another, and that they nnly need
opportunities to learn regarding this parsuit
or that, to become proficients and riss to
eminence. More than half the sad failures
#o commonly observed are due to belng
forced into the wrong road in early life.
Young men are forced into pulpits, when
they should be following the plough; foreod
into courtsof law, when they should be driv-
ing the plane in a carpenter's shop ; forced
into sick rooms, ns physicians, whon they
should be guiding a locomotive, or heading
an exploring party into the Rocky Mountains;
forced into industrial laboratories, when they
should be in the counting r00m or shop,

It Is n wise provision of Providence that
nearly every boy born into the world has
some peculiar distinctive capability, rome
aptness for a particular calling or pursnit:
and if he is driven into channels contrary to
his instincts and tastes, he is in antagonism
with Nature; and the odds are against him,
One of the earliest and most anxious inqui-
ries of parents should be directed to the dis-
covery of the leanings of their children, and
if theyfind thac their boy, who they ear-
nestly desire shall adorn the bar or the pul-

pit, is persistently engaged in constructing toy ships, and
wading in every puddle of water to test their sailing gual-
ities; if he reads books of voyages, and when in a seaport
steals away to the wharves, to visit ships and talk with sail-
ors, it is certain he is born for the sea. Fit him out with s
sailor's rig, put him in the best possible position for rising
to the honorable post of ship-master, and you Lave discharged
your duty. If, on the other hand, he is logical, discriminat-

ing, keen, fond of argument, let him enter

A i ¢ e

R CLOSET ATTACHMENT,

the law; if he is fond of whittling, planing,
sawing, constructing, and neglects his studies,
turn him over toa good carpenter, to learn
the trade. If he begins early to spend his
pennies for sulphur, niter, oll of vitriol, aqua
Jfortis, etc.; if he is such a persistent experi-
menter that you fear he will kill himself, or
set your vuildings on fire; if his pockets are
full of abominable drugs, and his clothing so
charged with the odor of stale eggs that you
refuse to admit him to the table at meal times,
why, the chances are that he is a ‘“born™
chemist, and it will be safe to start him off to
some technical school for instruction.

The question is, not what we will make of
our boys, but what position are they manifest-
Iy designed to fill; in what dixectiop does Na-
ture point, as respects avocations or pursuits
in life which will be in harmony with their
capabilities and instincts? It is no use forus
to repine and find fault with the supposed
vulgar tastes of our boys. We must remem
ber that no industrial calling is vulgar; every
kind of labor is honorable; and it is far bet-
ter to be distinguished as a first closs cobbler
or peddler than to live the contemptible life

.of a fifth rate Jawyer or clergyman.
There are thousands of boys born into the

choking yourself. Thero may be some of your readers and | world possessing scarcely a trace of ambition. Such do not
thinkers who doubt this, but I state it asa fact; and you | care for distinction, or even for Wr.llnl; if they can Pmchn:;
may try sgain and agein to swallow more than you really | the humblest fare, by constant toil, the aspirations of t

requirs, and you will be foiled every time; and for this rea.
son I regard the practice of quenching thirst in this way the
most healthy that was ever tried, In very warm weather,
when one s inclined to drink often and much, to the injury
of health, it goes beyond the practice of taking one swallow
and two breaths, ote, It takes o littlo practice to accompligh
the throwing the water in the mouth, and the first attempt
will probably require a change of shirt and possibly one's
wholo attire; but that would only ocenr with those that are
extremely awkward ; generally the third or fourth attempt
I successful, and then it is as simple as dreinking from a
glags, ‘In some parts of Spain, thoy drink wing from these
Jarn; and it is sald that, when It Iy passed around the table
for ench pergon to drink, in enso any one, not aceustomed to
the practice, allows his lips to touch the spout, the next in
turn takes it and without a word throws it upan the floor
and calls for another jor.  Thot will do very well for 8pain,
but wo do not handle wine In that way. I hope the time
will como when thoso jurs are generally uped in this country,
FFor rolling mill and furnace men thoy aro very suitable, and

{ boyhood, and subsequently of their manhood, are fully met.
1‘l;oy are negative characters, happy with nothing, and suffer
no olation or depression, whether in sunshine or under a
cloud, These boys, who often afford much mortification to
ambitious parents, fll & most fmportant niche in the world ;
in fact, the world could xot do without them. They consti-
tuto the great army of men who build our milroads, tunnel
our mountaing, load and unload our ships, cut down our for-
esty, and manipulato the red hot iron masses which come
from our bluat furnaces, We cannot alter the temperaments
of suoh boys, Nature Is stronger than wo are, and well is it
that this 1a 8o, Womny hold them by the power of wealth
or controlling Influences, but when these fail they fall nt
once to thelr place, in obedience to n law as irresistible ag
thnt which Newton digeovored in the fall of the apple. Study
toloarn what thoy are capable of doing for themselves; encour-
ago thom to do woll whatever work Is suited to their natures.
Regard overy ealling s honorable, the labor of which ia hon-
orably performed, and thus insure happiness and prosperity
to our offspring. —Boston Journal of Chemistrys
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JAPANESE BIRDS,

We select tho herewith illostration from a handsomely |

olten up work on Japan, by tho eslobrated Qerman tr
or Wilhelm Helno, It reprosents birds of the heron and |
crane specios, and was mado from o sketeh by himsel! por

gonally. Thess birds aro vory numoerous, and are diverse In

thoir appearance and charactorinties, They aro not allowed

to bo hunted exeept by the nobles; and accordiog tl po .
"“l” bellof, they are the symbols of bappiness and good |
s. and aro frequently represented as such in the plas
fortune, 1 3 | | |
tlo and pictorial arta l
The ibls (No 4) is a beautiful and rare bird, the first speci
mon of which was brought 10 Earope by Slebold It s !\...'

feot alx inches high; the bill Is of & dark violet brown. red |

st the point.  The skin covering tho head and ears, and also
that of the legs and feot, s of & brilliant red : and the n wpe |
of the neck is covered by a bunch of long narrow feathors |
extending to the base, The color of the bird is white,
The white erane (No

Siberia a8 wall an In Japano

2) appears in the southern part of
The color of the young birde |
sof & reddish brown, which soon chunges into white, The |
foot, tho bill, and a piece of bald skin above the eyes, are of
a brilliant red color

The monk hoeron (No, 7) is two feet eight inches high, be
ing covered with black festhers on the upper part of the
peck and head. It has similarly colored logs, with a bill of
n greenlsh gray, which changes towards its baso into o rust
red color.
The great spoonblll heron (No, 8) is two feet nino Inches
; high
a small difference in the length of the feet and Lill. The
color is white, the bill being yellow and the feet black

It resembles, In genoral, the Earopean specios, with

an herons, and from those of ]r":) pt and Persia The
imen represent d In our engeaviog measuros two r""““l
hight I'he foathors which eover the nock und back are long |

od thread. 1ke, and are used In trimmiogs and other orma I
meoontation, belong of a resplendent white color, The feet are
dark black

I'he bittern (No, 5) does not differ from the kinds indige

nous to Earope l,,j:.].L. Nubla, Abymsinia, and Sliberia !

'he great kit sher (No. 6) Is frequently found in the I
| presence of a company of herons; he appears to listen at !
tentively to the chattoring of the birds, with the sir of a re- |
porter to whim it is necessary that not a word should be lost ‘

!

-y - :
The Cause of the Gulf Stream. |
!

W hipple, of Whitewater, Wis., sends us a)

pamphlet in which he argues that the Gualf Stream and all |

Mr. John P
other ocean currents are produced by the tidal wave and *
the land with Ita peculiar formation, Wo fall to perceive
tho practical aclentific value of our correspondent’s sugges
tions, particolarly an he observes that the land and tide are
continually moaking the water unequal and that the tide and
winds stir up tho ocenn. Some of the theories advanced are
hardly in necordance with accepted views, eapecinlly those
rvlnlm;; to tho trade winds where ' the sun ia u)l.liuuull)'
warming the alr at the surface of the earth, which makes
it lighter, and the night cools it and makes it heavier, so the
cool air follows the sun around the earth and that Is the
eauso of its keeping one direction :” and also the statement
thiat the earth’'s rotation is due to “ the sun continually ex.
panding the side nearest It, making it lighter; night con.
denses and makes the opposite side heavier, and its motion

The small silver heron (No. 1) differs greatly from the Eu.

>

(7 A=

Ax the Inventor of these novel ldeas nalvely remarks
that bis Gulf Btream theories depend on the fact of the
water on the cast shore of the Isthmus of Panama belng on
s higher level than that on the opposite side, he plol-bly
will abandon them on learning that the mean hight of the
two oceans is procisely the ssme, The old ides that the

Atlantie is many foet higher than the Paclfic has long since

been ¢ ||.]m|c-(l
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tron Shipbullding in Tows,

I1., states that two iron stesm yachis
have reeently been bullt in Dubuque Thoy are built on the
same style u'- the Cunard steamer China, bullt on the Clyde.
The b n'nlm;f of the yachis waas done under the superiutend-
ence of & man who worked on the China The dimensions
of ench yacht are: Length of keel 47 feet, width of beam
7 fot§ ).n' hes, depth of hold 4 feet. They are propelled by

A corre -lullll"'ll', J

| serows which make 800 revolutions per minute and propel

the boats at a speed of 12 wiles an hour Tho screw of each
bout In driven by a twelve horse power upright boiler, and
engines of unique pattern, which will soon be patented.
I“,\l‘--r\llum{ aboard each yacht s so arranged that she can be
entirely managed by one person.  They can be used as sall
boats and are capable of carrying 50 passengers cach, They
are the fifth and sixth iron steamboats bullt in this city (ons
of whieh, the Clyde, has n 150 horse power engine and is one
of the fastest tow boats on the Misslssippl river). She was
the first built west of the Alleghany mountains, Except the
masts and seats, thers s no woodwork on the two yachts.
Their names are the Island Queen und the J D. Eddy. They
cost $2,000 a plece, and are bullt by Rouse & Co., proprietors

round the sun forces it to rotate.
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JAPANESE BIRDS—HERONS AND CRANES,

of the Iowa Iron Workas.
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SCIESTIFIC AND PRAOTIOA), INFORMATION.

TUNOSTEN IN THE ARTS

In the last fow yoars the eonsumption of tungsten and its
compounds has vastly incroased, It is now used for hu;
proving tho quality of puddled iron and nte«l'u well as cas
“stocl, and is one of the constituonta of Mushot's special stoel.
Its addition to German silver renders it tougher, and it is
employed in many other alloys with gold, silver, lead, o(:.
One alloy callod minangent containg 100 parts copper, 70
nickel, & tungsten, and 1 alumioum. Bartels in Hanover
makes 8 large number of tangsten preparations for vee in
dyeing and printing; tho tungstate of soda serves as substi-
tate for tin salt, for freproofing fabrice, and for the manu-
facture of bronze powder and blue carmine. In cosmotics,
- tangsten is taking the place of white lead and zinc. Tung-
sten in steel gives it the property of retaining magnetism

for a longer time and makos it usefal for magnetic needles.

CONVERSION OF $TARCI INTO SUGAR.

Tho conversion of starch, collulose, and the like into glu-
cose or grape sugar has usually been accomplished by the
use of dilate acidsin open vessels, Some Purisian chem-
Ists, Gibon, Dagart, and Bardy, now propose to conduct this
operation in closed eylinders under a pressure of 3 to 4 at-
mosphores. The vroportions taken are 353 cubic fect wa
ter and 44 pounds sulphuric scid to 4,400 pounds
dried stareh, and the operation lasts two hours. I a thick-
er sirup is desired, it is only necessary to diminish the
amount of water taken, Some other acid may be used than
sulphuric. The advantage of the process consists in obtain-
ing the desired product by a single operation, since neither
concentration by evaporation nor filtration is necessary.

DETERMINING TIE QUANTITY OF ALCOHOL IN FUSEL OIL.

When fusel oil is imported into Englend, it is admitted
freo of duty, provided that it does not contain over 15 per
cont of aloohol of 0°02 speciic gravity. The method em-
ployed in the London custom house for determining the
amount of aleohol depends upon the insolubility of fusel
oil in water. A certain quantity of the liquor to be tested
is shaken with an equal volume of water and left standing
for 12 hours, At the end of that time two layers are formed,
the upper one of fusel oil, the lower of alcohol and water.

The specific gravity of the latter is taken, and from it the i

percentage of proof spiritsis calculated.

This method, according to Dr. G. L. Ulex, gives too high
a percentage of aleohol, for crude fuset oil contains not only
amylic aleohol, but also ethylic, propylic, and bntylic aleo-
hols, which are more soluble in water. Ethylic alcohol is
soluble in every proportion, propylic alcohol is very soluble,
butylic alcoho) dissslves in 10 parts of water, amylic alco
hol is as good as insoluble. ;

From some experiments by the author, he found that fusel
oil from beets consists of 2 parts of soluble alcohols and 1
part incoluble alcohol, and that only a small part of the
formor is wine alcohol. Although this liquor contains only
8 to 4 per cent of proof spirit, according to the custom house
rules it would seem to contain 40 per cent of proof spirit
and be taxed accordingly. This leads to very great injus-
tice in English import duties, and slthough this law is not
in force here, we give the following more accurate method
of making the determination :

The boiling point of absolute (ethylic) aleohol is 173-12°
Fah. ; that of propylic alcohol, 2006" Fah.; butylic alco-
hol, 2282° Fah, ; smylic alcoliol, 269'6° Fali,, =0 that this
difference can be employed in separating them. 1f wine al-
cuhol is present in considerab’e quantities, it alone will be
found in the first portion of the distillate. Three and two
fifths ounces of the fusel oil to be tested is placed in a retort
and 135 drams distilled off. This distillste is mixed with an
equai quantity of a satarated solution of common salt, and,
after shaking, left to settle. If the quantity of fusel oil then
found floating on the top is 40 minims or more, itis certain
thet less than 15 per ceat of proof epirits is present, and
hence it is free of daty. If the quantity of fusel oil is less
than that, the liqu tested. by mixing it with an equal
quantity of esailt tion, shaking, and allowing to rest.

The salt solution is then separated and distilled by itself,
and the quantity of proof spirit determined in the distillats
by taking its specific gravity. -

THE VELOCITY OF LIGHT.

Olaf Bocmer, an eminent Danish astronomer, whiie ob-
serving the eclipses of Jupiter'’s satellites, in 1676, found
that light occupied about 16 minutesand 26 seconds in pass-
ing through the diameter of the eartli’s orbit, and assuming
the distance of the esrth from the son to be nearly. 4000,
000 miles, he determined the velocity of light td’be%%ﬁ;boo
miles in a second.

In 1723, Bradley, an English astronomer, discovered the
aberration of light, and determined its velocity to be 191,515
miles per second.

In 1840, M. Fizeau invented an apparatus for measuring
the velocity of light between terrestrial stations, and deter-
mined it to be 104,677 miles a second.

M. Foucault, with substantially the same apparatus, do-
termined the velocity to be 185,177 miles per second, and
showed that this rosult was correct to within b

Quite recently M. Pizean has published the particulars of
8 long series of experiments, made between stations about
6 miles apart, using the rays from a oxghydrogen light ; ana
be gives, sa the mean of 650 good obseryations, a velocity of
188,363 thiles per secand, “The reault obtained by Rocmer is

usually given in test books, and in fact is commonly quoted
86 the correct velocity of light. But the close sgreement of
ths more recont researches of MM. Fouesultand Fizeau, and

— -

the elegant methods used by these philosophers in their re-
searches, render it nearly certain that the velocity of light in
the air is between 185,177 and 185,883 miles per second,

SULPIITE OF S80DA A8 AN ANTIOHLOR.

The term antichlor, which applied originally to any sub.
stance employed to destroy the freo chlorine remaining in
fabrics bleached with it, is now almost entirely limited to
hyposul phite of soda, Nl_.S:O,. During tha reaction of this
ealt upon chlorine, free sulpbur is deposited npon the fab-
rics, much to their detriment. The probable reason, that this
has never before beon observed, is because its idjoriouns ef-
fects have been attributed to overbleaching. This finely di.
vided sulphur, when deposited in the fiber of paper, gradaal-
Iy oxidizes to sulphurous and sulpliuric acid, which renders
the paper brittle, and, if wriitén upon with iron ink, bléaches
or fades it.  This offect upon paper hins rometimes been at-
tributed to its containing too much wood fiber,

A larger quantity of active sulphurons acid ean be ob-
tained from a given weight of sulplite of sods, Na, 80,,
than from an cqual weight of the hyposulphite, and from
this no sulphur is doposited, so that it onght most certainly
to be preferred for nso as antichlor on a large scale. We
are informed by large manufacturers of chemicals that sul-
phite of soda can be made at a price not higher, in propor-
tion to its efficiency, than the hyposulphite.

Jeot===How and Wheroe It Is Obtained.
A writer inthe Practical Magazine gives the following
interesting particulars regarding jet, a material much used
for the manufacture of mourning jewelry. In this country, we
may remark, the substance is largely imitated by vulcanized
rubber, which, when new, closely resembles the genuine arti-
cle. Real jet jewelry mounted in gold is worth from five
and six to as high as seventy dollars per set, the price, how
ever, depending principally uponthe quantity of precious
metal used. It is very serviceable, and, unlike rubber, it ro-
tains its brilliancy.
Jet is of two distinct species—hard jet and soft jet—but
the latter is of very minor importance and will be referred to
hereafter.
The hard jet is found in the strata known asthe jet rock,
which appears to be a deposit of sea anemones, and some
years ago a patent was taken out to distil petroleum from
t.

The jet rock occurs in thelias formation, some thirty yards
above the main band of Cleveland ironstone, and is discov-
ered in compressed masses in layers of very different sizes,
being generally from half an inch to two and a half inches in
thickness, from four to thirty inches wide, and four or five
feet in length. It invariably tapers away, ranning, as the
miners say, to a “‘ feather edge.” .
These jet layersare always protected by a skin, the colo
making another division; for that found in the cliffs by the
sea bas always a blue skin, while that discovered in the in-
Jand hills has a yellow coating, The jet found in the same
mine varies very much inquality; its worst specimens, those
which are guite brown aud will not take a polish, are termed
* dazed jet.”

TLe soft jet is confined to tho lower oolite—in the sand-
stone and shale—some 160 yards higher than the hard jet,
and is undoubted'y of a pure ligne gin, the fiber and
the branches of trees being more or le: ly marked.
The most valuable finds of jet have been wWashed down by
the sea's action, where the jet rock crops out in the cliffs,
and on the cliffs, where the seams ave exposed. The dealers
of th e town of Whitby, in Yorkshire, England, whero the
principal deposits of the material exist, rent theso jet cliffs
and inland seams from the owners, generally fora fixed lump
sum paid in advance—not for a royalty—for .the right to
work a certain pumber of yards. Nearly all the jet now ob-
tained is found inland, but in former days tales are told of
men being swung by ropes over steep cliffs like the eider-
down huntersof Norway. At preésent, cliff jet is worked
with the same miniog operations as that Jying under the
inland hills,

The process is very simple, and, to those acquainted
with the intricacies of Ironand conl mining, of no very
great interest. A mine is commenced by drifting into the
face of a rock n passage of seven feet by five. A tramway
is then laid down, and the shale is tilted from the mouth

rate of from two to fcur feet por diem; then cross drifts
are started in a variety of directions. As soon as the rock
becomes too bard, tho miners retire, pulling in the roofs
as they recede, for the bulk of the jet is found generally in
the falling top rock.
There are at present twenty-three jet minoes in full work,

of men employed in each mine ia #ix, aod there are now
some hundred and fifty miners enfaged in this induostry.
The men are genorally paid by the week, and only carn
from twenty-four to twenty.six shillings—a sorry contrast
to the high wages of the iron miners,
Hard jet varles in prices from 76 cents to $8.50 perdb, ;
goft jet from £1.87 ‘o $7.50 por stone, according to size
and quality, and sometimes also aceording to the fluctuations
of the mnrket, For instance, whon the Prince of Wales'
life was in danger, Whitby was thronged with buyers for
both the raw and manufactured articlo at any price, and
some speculntors were severely bitten by hia happy re-
covery.
It is stated thatthe turn.over in rough English hard jet
amounts to §200,000 annually,

of the mine, the drift continued for about forty yards, atthe |pe

of a manual chipping process with a heavy iron-handled chisel
It is thien sawn np into the exact sizes for the olijeet for which
it ia intended, the saw belng goided by an ingenious ar.
rangement of little wooden directors.  Much eare I8 taken fn
this process of ** sawlog up," for great economy can, by rigid
supervision, bo effected, one manufacturer stating MU)
a very simple armngement s was able to make His raw ms.
terial go a fifth forther than any of his rivals, The little
fragments are then delivered to workmen, who, with the
nid of small grindutones driven by n foot treadle, take off the
anguiar portions and reduce them more nearly to the re-
quired dimuensions. They then pass into thebhsnds of the
carvers who, with knives, small chisels, and gouges, soon,
i it be rough work only, cut them into the desired pattern,
If the work, however, bo really aitistio, the carving is of
course a much more artistic process; and it Is curlous to see
lads and men, who one might fairly think liad not the slight-
est knowledgo in the world of art principles, cut deftly
and rapidly cameos that In their beauty of profile resembie
the old masterpicces; flower scrolls and groups of fruit
that have n marvellous fidelity to Nature herself; and cro-
cifixes and pendants that rival all the ingenuity and patience
of the ‘“ heathen Chinee.” Sometimes you notice them with
a pattern placed before them, or with a rough design
scratched by s knife's point upon the material itself—often.
est, however, it ‘would seem as though the work were alto-
gether original.

After being carved, the goods are removed to the polishing
room, where the first process, in the case of rough goods,
again takes place, upona treadle grindstons fed with oil and
“‘rottenstone.” Then the finish and the polish aie given by
what is termed “‘rougeing.” Here the articles are held
sgainst quickly revolving wheels, covered with chamols
leather for the larger portions and with strips of list for the
indented parts of the pattern, the beautiful polish being
given by means of a composition of a red pigment and oil.
TLey are then set (the settings all coming from Birming-
ham) and taken to the warehouse, where they are carded, or
strang if necessary, and priced and packed by young women,
being then stored for the inspection of the buyers.

NEW BOOES AND PUBLICATIONS,

THE COMMERCIAL AGENCY REGISTER, published by the
%Iciillop & Sprague Co., 109 & 111 Worth Street, New
OTK.

We are pleased to learn that our old n l’nd friends, Memrs,

MeEfllop and Sprague, contione to prosper, and to issuc thelr semi-annoal

volume, Improved and enlarged. Thelr pregent premises are mock better

and larger than those they occupled ay 87 Row ; and are, we belleve
the best and moet commodious offices {n the United States used in that
business. The up town movement, however, has not discoanected them
from thelr down town subscrivers, as thoy have established a branch office
at 123 Pearl Street, near Wall, conngcted with the office 109 & 111 Worth

Street by telograph ; they can also, from their own office, telegraph to their

correspondents st any polat. Thelr Register 1s a large volume, full of

information suchrasevery dispenser of credit requires, be he machinist or
manufactarer: while thelr weekly circular gives the important chisnges
occurring from diy to dey. On thelr cirenlar they lndicate the change, the

Private Key to which §a printed in front of the Keglster. To us this appears

& most valuable featare, and It enables every holder of a book to wmark oft

the changes, weekiy.

Tue UNITY OF NAT PRENOMESA, a Popular Introduc-
tion to the St!Sv of the Forces of Natare. From the
French of Emile Saigey, with an Introduction and Notes
by Thomas Kreeman Moses, AM., M.D., Professor of
Natural Science in Urbana University. Price $1.50.
Boston : Estes and Lauriat, 143 Washington Street.
In this work, M. Salgey bas collated some of the more strikingly simflar
natural phenomena, and applied them to furthering the beltef in 1he great
truth that all Nature is one harmorlons system. Although the dootrines of
the correlation and conservation of force, and of the unity of all the
sclences, have been already promuigated by higher authorities than cur
present anthor, there 1s much f00d for refiection and pleasant readiog in
this work, which aspiresratuer to popularize facts already ascertuined than
19 startle the world by 1ts origlnality. 4
2, New York:

REECH 10ADERs. By *Gloan” Price §2
% G.E. \(\)’oodward: Orange Judd & Co., 245 Broadway.
The author of this readadle little book has glven, Id addition tos practi
©cal description of the consiraction, mechanism, and treatment of a breceh
loading shotgun, a very curious historical aceount which will surprise many
resders, as it demonstrates the orlgln of the broech loading aystem to be al
least four centaries old. The book is written I 3 chatty, pleasant atyle,
and will be acceptable to the numerous vounugﬂfoutdoor spor:a.l i

£ MIx1sTER OF PUBLIC INSTRUCTION
ngnu?\'?:c:i( Quebee, for the year 1. Montreal: La
e~ ttronbl; w on of tho state of
i ‘io‘:: “‘l‘" N.de::lphbon. and explaios the wystem, of
ing fustraction in all ranches of knowledge, now used (o the British
on this conth
Ox YEAST, PROTOPLASM, AND THE GERM Tueory. By
Thomas H. Huxley, F.R.S.
THE RELATIONS DETWEEN MATTER AND Fonrce. By John
H. Tiee, St. Louis, Mo, r
Prico 25 cents. Boston: Estes and Lauriat, 143 Washington

Street.
The frst of the papersin (his pamphlet {s most welcome, sa it gives us ove

fmpart!

only one of these being of soft jet. The average number | o ool wrndngof modern theorfes on the mystery of the origta o life,

onie of the ¢heators of contemporary science, lna popularand
::::&;ll:::om"\‘h socond ossay s full of thonght and sound argument,
and will be widoly und; 4 & now coatribution to our knuwledge of the
question of all queations world ef paysics,
A Tapre oF Cuaxee WHEELS FOR THE SCREW CUTTING
Latue. Camden, SSC.

This heading 15 all the [nformation we posscss as to the origin of one of
e most handy 1ittho books We bave ever seen. Weo have, dozens of times,
answored queries on the proportiona of sorew CUiLing gesr. and here we
have, nestly printed, the whole sabject redaced to tabalar form and giving
the figures to threo places of decimals. We regret we cannot glve the
author sud publisher duw credit for this practically uselal pablication.

ESTION AND DYSPEPSIA ; o Complete Explanation of the
g rsiology of the Di voleca. ]Bgm l}inl:; 'l"r'l?ll:lt;
M.D., Author of “ The Hydropathio Bucyclopadia,
Hygienic Handbook,” ete. York : S. R. Wells, 380
Broadway,
Accurate informatfon on health and diotetics {s o public peccsalty ; and

The material Is manufactured: as follows: Tho jet is first
peeled and stripped of its skin, be it blusor yellow, Ly means

we have bere a froah contribution to the volumlinous Hterature on the sud
ject. The hook Is coplously {Jlustrated,
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DECISIONS OF THE COURTS.

United States Clroult CourtsssNonthorn District of
Now York,

PAINT OAN PATENT,
JONN Wi MASUNY £F. WILLIAM ANDEIAOX AND FREDERIOR O. PIRRCE.

PBLATCHFORD, Judge:

This sult {s foundad upon the same 1e'tors patent npon which the sult of
the "“!DJ‘M!""“W“” At Danlol ¥, 'l‘l«-mnnnI and “”[ll"" wan brought, 8
Fatehss €. O R, 436, The opinion tn that easo desceibes tho invention snd
pots ont the a wolfontion and elalm, IUalao nigtes, atlength, the valae and
uso of tho pataented can,

5 In ths sult §.I|‘n Infringemont ohinrged (o the b 16 the samo os o that
sult, namoely, LAt Eho defondnnis hnve made and caused (o be made, for
thelr use, cana ambodying the patonted inyvention, and hnve vended palnts
and colors put up in eans so constrneted.” Tho defondants are shown to
nave noh: cans contalnlng paints made 1quid with o!l, put up by them In
such eans.

Tha anewer In this ault sets np the defonse of want of novelty in the in.
yontfon, A8 did the annwer in tho formor suit, but addacos, to Kapport such
defenso, MALLOrs neLwotup In that ault, 1Lav ra, among othor things, that
tho plan s invention e desoribod in lettors pyient No| 11502, granted in
Bogland to Jalea Joan Daptisto Martin do Lignuo, and dated October 7, 1847,

n the specllotion of the Ligonne paiont, whioh was eurodled April 8, 1845,
the foltawing langunge 18 all that Iy material to this caye: ho conoentra-
ted milk 18 thon, as quickly ab possible, 1o be flled Into versels made of.
plate tin, or othor sultable material, wiloh will allow of belag clowed hors
yaetioally, and also allow of bolng trented h{ hoat, as hotalnntter explalned,
Ahe vossols [profor for thin purposo sro cyltndors, and 1o order that the
upper end or gover may be read I‘ removyed h‘r tho slmple sot of eutting, I

refer tast load should be uscd nil around, These yessels, Using fidoad gulte
fnll with coneentrated milk, are sllowed (o0 Ktand for twenty:-four heors,
when the vessels aro soldurod all aroand, so as to hermotically close thom.
An exhibit, Introdaced in evidones by the defendsnts as belog conntruct ed
{0 accordance with such desoription,ts a cylindrieal can, made of ordiuary
sneet tn somo Hve tnohos (0 depth and four inehes (o dinmeter, one end of
which I8 ¢ omposod of i elranlar shaped pleco of tin, formed with & Gange
somethiog luas than a quarter of un fnoh doep, turned down at tho ouler
eireumfocenco of such ynd, The lower mll;o of such flango Is connected
with the outor wall or slde of the can by u band of sheet lesd, n Mttle over
one haif of an inoh wide, onelreling tho Clroumrerence of the oan, the lower

et of tho band befng soldured to the top of the wall or slde of the can,
and the upper part of the bani lmlnr soldored to the lower edge of suoh
flange, 80 a8 Lo Jeave s widih of lead of about one quarter of an fnch be-
twoen tho upper edge of tho wall or side of the ean and the lower edge of
the fange and wllow the lead to be penvimted and cotin such width aronnd
the elrenmtorenco of tho can, and thus the top or end of the can to be sop-
arated from (he body of tho can, “Lhis arrapgement differs from the plaiu.
tis tavention, Thu Iatter conalats (n plaelug in one end of the can, and
adjacent to the edge of Las wall oralde of the can, & ¥im or ring of thin
brass or other soft motal, suoh rim or ring thus forming part of the end of
the can, It s shown, b tho evidonce, that lead 18 6 m.ch more difficult
metal 1o soldee than thin brass, OWwing to the fact that especlal proparation
18 required In order to soable the soldor to ndhere to the lead, and that the

Jead 18 Hablo 10 melt whien the soldering fron I8 brought in contact with it
n the process of aolderug; nod thut for thess roasons It wonld thke a work-
man & mueh longor time Lo manuiueiuce o glven number of cans, construct-
ed according to the Lignac specification with a lead band, than 1t would to
make the Same number of cahs constracted (n tho same form, but with
brass band 1o the placo of onw of lead, It 14 nlvo shown that the use of
thin brass instead of lead, In aven form of can, admits of a neater and
more pecfect Anlsh, Independontly of thiy, the teatimony shows that the
plaintlifs can prosents several nduu(n,u.v- uyerthe Liguac can. ¥First, the
plalntiMs can, [n the slze and number of tho pleces of which it s composed,
and 1o the labur of propariog thew sod putting them into the form of, und
seouring thein togethor as u can, doos vot Aifur materlally from the stn-
plest form of can used: while fn tho l..li;mm can the band of lead constitutes
s separate and additionnl piece, requiringadditional 1aboy in propa:ing it
and inseraing It {0 tho cau, and the seaine cannot bo tuld<wl by machivery
a5 (n the plalnein', cnu& accond, In lnonlnlnun"a cur thy necessaly Lo

o lod In
a

cut the metal {n the end of tne can can nrpl 0 Ue or vertical
direction, aud 18 not roquired to be applied Iaterally, wihe Lignac can.
The former mode of cutting alfords & frovr passuge to the Kolte, for the
reason that {8 catses the lips of the openingt spreadin ditferent directions,
wulie 1 c:tmmnl (he lead band in the LIgoue can, by Jateral pressure, both
1ipa of the opening are Torced 1o ¥ard, auil uwy.\n tur, oiuf upon snd ob-
struct the passage of the kKnife blade, 80 as to Fender the process of cutting
more dittiealt, Third, cutting one ead, with the can $ on the other
cndL rmits the can Lo be Blled Lo s eatlro ¢ 'mull{ in the case of
{he Liguac can, (£ 1t bo f1lcd ubove the center 16 o gorted band, the
contents will run out 1n the process of cutting throngh the band.

1x the lzalo can be au lnprovement on the ording y hermotically sealed

vl tages make the plaintif®s cun o muterinl unprovement oo
the Lignac can; aud the advantages thus shown to result from chan
the position of the soft or thin mutal from fhe sidoe to the end are suflicient,
1o my oplolon, to 10 the patent as sgulnst the Ligoac cun.

The defendants prove thut the plaind Jnnde cans 1 the form of the Lig-
nac can, but having tu place of the band Of lead & band of brass,aud that he
placed on such cans Inbels clalming them to be within his patent. It s
urged that, by reasan of this, (he platotiil is estopped from den(ylng that
the uqlx_:u oan ia the tqnluhnl. of hix invention. But this view {s notten-
able. The rights of the plalotir depend upon the clulm Io his patent, ac-
cording to 1ty proper constraction, and not upon What he may erroneously
suppose (L covers, Lfat oue tlme he inslsts upon too much, and at another
on tou little, hu‘;g;l ot thereby work auy prejudice to the rights actually
secared w°h|m. he ovidence Khows thal & gan constructed neco w0
the Ligone patent does net accompilsh the end sought by (8, and Is not a
can wiich can beeaslly opened ; and (st even when the piaiotif substitated
in 1t & brass band for one of lead, his customers found s more couvenlent
10 0 the can by cutting out the hurd tup by the use of 3 haminer un1 -
knlgﬂlun-to do 30 by cutt ng through the brass band. Although the lo-
Yootor of the lignac can e 1 ides of bling & af 10 be
ggo ed by cuttiug more easily turough a softer or & thloner metal, while
M' ody of toe strength of the harder

can ssould have the orthickermetal,

00+ embody hisides Lo s form which was praciically of sny sabstan.

tial otility, and m:hnuu "g pled were ially differcot from
'The defta Saats also it odu'u%e in evidence, on the question of novelty;a

{ nu—that 18, shrot iron rolled so thiu as ¢
% cut “:q;o:kel e—and clalm m:x similar cans iad beeh used by
the vauls Salt slagufact ¥, for paiting op caustic

aring Cowpan
years prior to the date of the platatiffs patent. 1 cans
'm'i a&lgm mupg the alkall ins moll& lﬂle.l’n‘d‘ it solidified on
becomingooid. Theonly reason given for asing 's iron, by the wit-
nesses wLo testify 10 the Use Of those cans, are, Al when tin was used,
10 cansed the Tin to mel:, and that u:{:
ve than tin. It also appears that, previously to July, 1597,
while tagger’s iron was used for the sides, sheet tio was uex for the bot-
1o and top, showing that the onginal ase of tagger’s lron was Wilh no
BIPOse Lo tate the opening of the cans. One wiiness testifics that the
;ouply t up the alkali lo mmsleea in cans made whollyof ¢ s
fron, bat e does not state taat they did so previous to the date of the plain-
e knew of 1ts belug pnt“ ' thst conaition In such
ty, 8t the bearing, asked leavo

e i e s s v

[ o », and on

el aspricuctvl o ope s o sicn fid i W AL

Ve Was given es to put in
u:t ‘;:1‘::: u:hlndnu.no'm falled to avall themselves of
the leave so granted, but the PNl has furalshed evidence which €ob-
puts to rest all pretensions o f3vor of such can. He uss pro«
1a evidenee, sheol iroa cans coatalaing caustic alkall of the manu.
.ure of the sald ¥, the same belug put op b,‘.uld company 1n
such cany, 4i4d suld oy it together with tne circalurs which the cans
wero w #0. ‘These cans are made of sheet lron not ﬁpnblc
el ealy o A soaps to the capecity of the can: ~ Bt

y tly conforn b 33 ; :
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of tag “t"ﬂ‘;'oln. ‘1"1.'%.:’“?-"1."""'252 ot such cans by
com) use o s lnven -

'5-«&1-' '1::: it lu:nuuo?n.ml they bave made and used, for

coloms, and vending 18 aud colors put up thereln,
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United Stutes Clropit Courts--Southern District of
Now York.

WET TAY DARK AS FUEL~ONARLES ¥. NLACK,
Araior, €, o1, SAMUXL TRORNE, ¢ al. , e
T

nl‘uld laveution upon which

AL/
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o Wf‘ nzsor

wuuld iave 1n the ta

‘ ‘ dWA" oy 85. hllh' 1
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thom while using sald patented Invention was ashorolnbofore stated In the
account horeunto annexed and made part of this my report,

Fourth, toat the ‘;rm.[n ahow that the coat or valne of wood per cord Lo
the defendanta at the several tannories owned Am‘ aperatod by them and
specioa In the bill of eomplaint, and the cost or valuo of wWhioh wassayed
1o themn by the use of sald patentod Invention, was os herslnaftor stated lo
in the aocount heronnto annexed and mado pars of this my roport,

FItth, that the complainant 18 alno entitled 1o recover Jmm the dafond.
Antaintorest at tho rate of saven per cent per aunum upon the galos wnd
profits made by them from the use of sald patonted nvention lo each snd
overy year, snfdintorost o bo calgulated from the eloss of enol Yeur to the
12th day of .)nly, 1878, tho Aate of this my report, and which (nterost sppears
In tho necount hereunto anuoxed and made part of this my report
e report then gives s tabulated statement of the n'\'uu‘ yoars of
Infringement, and finds that the total amount duo 1o the complatinnt up to
.Iu[ L0528, In #4000, 9
The Master hns made & ke report (o the cave of the same complalnnnts
o4, Dantel T, Stevenys for the sum of $2956747,

Inventlons Patented In England by Americans,
[Complled from the Commissloners of Patenta' Journal,)
From July 12 to July 17, 1873, Inclusive.
Coryiyag Drusm—W. Ehriver, New York olty.
FRunING Boryuns,—W, Sellers ¢ al,, Philadelphis, Pa.
Guate Ban—~W. B. Rogerson, Paterson, N.J.
HARYESA CONNEOTOR, BYO.~S. Reynolds, Plttaburgh, Pa.
METALLIO CARTRIDGR.—I. Bordan (of New York clty), Berlin, Germany.
PRESRRVING IRON AND STREL~R. A. Fisher, San Franclsco, Cal,
PRINTING TELXGRAPIL=G. M. Phalps, Brooklyn, N. Y.
RATLWAY Ratus axp Spixes,—W. B, Rogerson, Paterson, N.J,
Toorn Brusit.—~W. O'Donoghue ¢¢ al., New York oity.

Recent Aneriom and Foreign Latents.

Improved Shirt Dosom,

John Pagan, Yonkers, N. Y. =This inyention counists In folding the cloth
of which the bosoms are made In such manner as Lo re-enforce the portlons
between the plalts with one or two wobs to strengthen It where It wears
out sooneat, and to do It without sewing on extra stripa, as has been done
{u some cases. The single web 15 re-onforced between the plafts of a abirt
bogom by means of narrow plaits formed of the cloth of which the wide
plalts are made, and by overlapping the edges of the wida plates,

Improved Belt Guide for Paper Machine.

Robert Hutton, Holyoke, Mass,—~The endless wire belt carriers of paper
making machinery are vory difficult to keep (o the troe course on the rollers
over which tiey are carried, owing to the variations of the tension caused
by the shifting of the wires, and they cannot be keptin place by having the
odzes ron agalnst stationary guldes, because the wires bend and double over
atthe edges and wearout rapldly. Itid proposed, therefore, to have one of
the bearings of one of the rollers arranged 0 that It can be shifted, 80 as to
vary the tension at the edges of the belt, and provide mechaniam in connec-
tion therewith, whereby the belt Itself will cause the bearing to be shifted
automatically whenever It runs out of Its frue course 50 as to correct it.
Supposing the tenslon to be greatest on the left hand aide of the belt,by which
it wonld be caunsed to run to the left and come {n contact with a plate and
move a bar {n the same direction, the bell crank would be shifted thereby,
8048 to move wheels toward the front, 50 that a blade would act on the
front wheel and turn [t 5o that a screw shaft would draw the bearlng toward
the front, which would lessen the tension on the left hand side of the belt
and prevent it from running In that dlrection. If the tension be greatest
on the right hand edge of the belt, the shaft would be shifted In the Sther
d'rection, so that the blade wounld act on the other wheel and esuse the
screw to move the bearing (o the other direction.

Improved Tooth Brush.
James D. O Donoghue and Willlam O'Donoghue, New York city.~This
Invention conslsts of an ordinary tooth brash having s coavex brush er-
ranged at the end of the handle, crosswise to it, ina differrnt plane and
fronting the other brush, so that, holding it by the end whercon the Iatter ia
arranged, and placiog the convex brush {n the mouth Inside of the teeth,
the convex form will apply to the concave wall of teeth Ina calcu-

agalnst while ustog tho machine. ‘The saw tecth to be oparated npﬁ;ﬁ
Botweon two bard, one of which, when the machine 18 {1 tne, 14 statlo sr.l‘.[
and may bo adjusted accordlug to th Ales of Uig gaw teath. The otgn'f I"
{4 forined upon the sfde of he lower sdge ot » plgtq._lo,' the upper pa l‘o
whiah [ attachiod a pin, which passes lo throbgh & fiole iu anoiner plate
and roats agalnat the inelined slde of n eam whegl, %0 18, at the
1 clanip the ¥aw agafnat tho bar whilea tooth 1a belng ppe o
Lenth are sot by the punchios, which pass 16 throagh holw In the forw
pari s of the hars, nnd which are s0 arranged asto op upon Lo :
utlve toath aud et thom at tho same time, The punchnd sre foreed (i to set
1ho teath by the lavars by tha ravolution af tho cam wheel. The longth of
the ferd mag be adjustad accarding to the sizo of Ahe tecth, By aultabile
mochanism, as each palr of toeth {8 sot, the machinery In drawn forward
1ato such & poalifon an Lo operalo upon the next pafrof teeth, Asderetl '-
the mu.hino (n siealgacd to move along & saw sccured in 8 vise g but, It
deslred, the machine may bo faverted and sccored In & vise,the saw moving
along the maghing ne the touth are set,

Improved Dosh Bonrd Bag.
Samuel Hipkisa, Cliarleatown, Mosx~The object of this Invention Is 10
furnish to tho publio a nait, strong, aud Watorproof bag for dush boards of
carringes of all Kinds, whioh may be readily taken off and placed on another
vehic!s ax roquired, and which will not lnterfers 4t Al on eutering (he car-
riago, bulng an ornamental sppopdage 1o the same, The tuvention consists
of o atrong maln ploce of loathor, to the upper part of which stroni spring
hooks aro attached, which are allpped over the dash board. The bog is
applied below the hooks, with sultabla elastics to provent the bag from
expanding too much and proteuding too far fnto the carriage.

Improved Stamp for Crushing Ores.

James M. McFarland, Golden City, Col. Tar~The most eaentisl part of
this Inventlon conslsts of a novel mode of operating stamps for crushing
and pulverizing ores, oo , by a horfzontal revolving eylinder, through
which a eries of bars, with s stamp head o3 each end, are arranged diamet-
rically, 80 that they can alide endwise a short distance. The cylinder In
arranged o sultable discance above the bottom of the bed containing the
ore, nnd gansed to revolve alowly ; the stampa, as they approach the vertie.
al line, slide 1o the cylinder and strike ablow on the ore,and are then
forced around by the cylinder,snd have s grindingor crushing effect. They
strike two blaws at each revolution. They are arranged as close together,
voth lengthwise and circumferenticlly, as they can be and work weil, and
thoy strike a gfeat number of blows to cach revolutlion. Another part of
this fuvention conaists of s hollow cylindrical rotatlog ore holder, isto
which the ore {s fed at ope end and caused to work along slowly to the
other end during the progress of the work, and discharge through holes
on to a sereen, which 1s arranged to separate the flue particlesand carry the
coarse portion back to the head of the ore holder, to be dellvered fato it
agaln for reworking it. Another partof the invention consists of spiral
ribs In the hollow revolving ore holder, to work the ore along the cylinder
as 1t {8 gradually redoced by the stamps.

Improved DMethod of Enlarging Oil Wells.
Martin Glllespio, Smith’s Ferry, Pa.—This {ovention relates to a novel
method of enlarglog the bore of an ofl or snalogous well, aud in pecaliar
mearn for carrying nut thismethod.

Tmproved Portnble nnd Adjustable Hoisting Apparatos.

George A, Myors, Willlamabuarg, N, Y.—This {nvention has for Its onject
to furnish an improved holsting apparntus for tiering or stackiog goods in
atorehouses, and which shall be o constructed that it may be readily moved
from ope part of the room to avother and sasang arcund to york o soy
destred position. Tc the h of the room are attached one or more
olamps which are so formed as to it upon the stanchfons. The clamps are
hinged #o that they can be readily detached from one stanchlon and attached
to another in some other part of the room. To s frame, made in € form, Is
pivoted the drum, around which the bolating rope is wound, and to the
ends of its Journals are attachod a larger and n smaller gear wheel., Inthe
framo also works a shaft, to which are attached & mmuallor acd a larger gear
wheel, {o such position that when one of the gesr wheels mesdes into the
other the secoud palr will be out of gear, 20 that by sliding the shaft longl-

lated 10 brosh the teeih at the Inside more eficiently than can be done by
the ordinary brushes.

Improved Well Bucket.

Charlos F. Stiles, Cinclanati, Oblo.~This {nveution consista of an im-
proved self empiylog or dumpiog well buck posed. fady, of &
metal eylinder snd wooden bottom, snc provided, on the npper ead, with a
metal tiitdog bulfer caat Into & alotte | part, which embraces the top of the
bucket, and Is secured thereto by rivets, These buffers arc employed to 1t
the bucket, by arrestiag one alde of it under & stop projecting beyond the
witer spout from & polnt a little above 12, Iy thelr use the emptying of the
bucket 14 taclltated, And the iajury to the bucket by striking the object which
stops 1t ts mach less than whea the bullers are not used,

Improved Apparatus for Treating Cane Juice.
George' C. Tuylor, Taibodesux, La.~The object of this Inventlon is to
construct an Improved coodeusing machine for sugar plantations and
chetnical establishments, by which cane julce and mol msy be rapidly

tudineliy the app may be adjusted to work with speed or power. as
may be desired. To the ends of the shaft are attached the cranks by which
the powerisapplied. The frame may Do swung around #o as to work n
various positions, as may be required in tiering the goods. In using the
apparatus the rope from the drum is passed around the pulloy of 3 dlock,
which 1s copnected with and supported from the jolsts or rafters by means
of a clamp something like an lce tongs, »o that, the greater the weight of
the pacxage Lelng bandled, ihe Armer the sald clamp way bold. Witk this
apparatus the goods may be tiered rapidly and with a comparstively small
amount of labor, the apparatus belng readily adjusted as the position of
the tiers may requlre, >

Improved Reciprocating Churn.

Wiiltam M. Thompaoa and John L. Mahurin, Rockfield, Ind.—~This Inven-
tion iate In the arr of perforated dashers, sliding In grooves
within the churn, which are moved and operated agalust by umilar perfo-
rated dashers 0xod 10 8 plunger rod passiug through the sitding Hd, which

bleached without allowing the escapo of sulphurous gascs from the maching
to tho other parts uf tho bullding. By a fan wheel the required supply of
£ 1 regulated, and the action of the same o the Julees effected by a cens
trifogal or spray wheel Ih connectlon with a reacting arch and absorbing
shelves, produciog a thorough b of the gas with the greatest surface
of Julee,

«  Improved Saw Filing Mnchine.
William 8. Blazell, La Graoge, N. C., assignor to himself and W. I, Hardee,
of same place.~This lnvention has for Ita object to furnish an Improved
machion for use In Allog saws, which will enable the saw to be led quickly
and accurately, and will render the operation of “striking™

pr the splashing of the croam,

Improved Sky Light Bar.

Chiaries Sellman, New York eity.~Thls ‘aventivn !s an improvemest ia
the class of aky lght bars formed hollow or of sheet metal: and copaists in
forming the bar with & contral, vertically projecting part, Inclined side sup-
ports for the glass panes, and laclined gutters, The long and narrow shape
of the bar Is favorably to the admission of the light—more 50 than the dars
with projecting guttors acd parts. In s modification designed for Nghter
stractures, the ma'n support is bent of one or two pleces, avd the gutter
part projects sidewise instead of approaching teward the contral axis.

Tmproved Driven Well.

Y.
In uslng the machine the saw is d 1o ol with Ite hed edge
projecting about ong and s quarter inches above sald clamps, which are
then placed upon the saw and another clamp. The gulde frame Is placed
upon the clamps and the fle haodle 1a placed (o the groove of the gulde
foame, The guide frame Is adjusted 10 bring the fle to the aesired angle
across the saw, and Is secured 1o place by a set acrow. The clamps are
adjusted to bring the Mg to the frat tooth, and the screw 1s tightened, The
serows are adjusted to fle the tagth to the deatred depth. A rule Is adjusted
to bring the appropriate notoh in the clronlar frame of tho clamps toa
division mark of the proper scale, After fAillog one stde of the teeth, the
machine s agalo adjusted and the other side of the teeth Is dled,

Improveod Cloth Holder for Sewing Machines

Lewis Aladin Dupré, Donsldsonville, La.~This favention has for it
object 1o furnish & neat, stinplo, and convealent device for halding cloth
while belog sewn npon & sewlog machine, to avold the necossity of bast-
1og the work before sewing It The tavention conslats of the device formed
of a strip of thin sheet stecl, made wider at ane end and parrower at the
other end, having 4 slogle bent polat st Iis parrower ond, two hent polots
At 1is wider end, and » short alot In (ts wider end, snd bent #0 that |is nar.
rower end may be passad through the dlot In Jta wider end, and the two
ends may project paraile! with each other.

Twmproved Sowlng Machine,

Edwio D, Smith, New York oliy.~It s proposed, tu this tnvontion, to cast
the hoad for the needle and prosser bars on tha branchos of the supporting
arme, Lhon Aaw (he Jower aru off from (ho bead closs to the latier, and e
insn adjasting serew (0 spring the head toward the apn thus separsted
from 1L, and to bilize the elasticity of the upper branch of the arm, together
with the adjusting Acro v, to adjust the necdle towird and from the shattle,
and taus savo cocalderablp lahor hergtofore expended in Satinga boad made
sepanitely to the averhanging arm. 1t 4 also proposed to armage the lever
for lfting the presser bar on this adjusting screw betweon (he hoad aod the
end of the arm sawn from I8 Lo utlllze sald sctow from the pivot,

Improved Saw Sel.
1af Bw Hack K, Nod =Tulaloy 1ates toan lmiproved
pombloatign of parts or devices for setting toeth or both sliles of (he saw
ot the same time, To the opposito sides of ihe forward part of the handle
are attached two plates, which are kept at the proper dlstance spart by o

b scsat Firohed br e detondunts by

bar which also serves as & s1op for the pelots of the saw tecth to rest

Alph Wilson, Plainfield, N. J~Tuls fovention has for its odject to
tmprove thoe construction of drive well tudes so that the wire gattze cannot
bo cut or torn off, by stones or other obstractions, while the tabe Is belug
driven. Thoiaventioa conslsts In a water section of & drive well tube cast
of malleadle fron with a confcal polnt, slternate contracting and expandiog
riug vootlions, and a tupalar top section, and having its contrictiog sections
perforated and govered with wire ganze, and a seraw thread cut upeh s
tubular top section,

Improved Comblucd Refrigerator and Beer Cooler.

George Nuas, Now York clty—~This Invention W desigocd to furaish so
improved device, 10 cotistrueted as to hold & begs cask and keop 16 cool,
and which may aleo serve as a refrigerator for preserviog varfous articles.
The tnvention consists ln the box provided with & cooling chamber, an joe
chamber, and one or more downwanily projecilug recesses, projecting
downward t11o the lee chambor, which keop the casx and its contents cool
until satd contents may be wholly drawn off.

Tmproved Windew Wenther Strips.

Giles P. Potter, Covetilry, I, L~This thvention couaists in providing the
battens or vertioal guldo sirips of sash windows with lndia rabber stiips
set obliquely Into the battens to project with thelr opposite ends and act
like spring packing on the window sash, Saltablo recessos (n the battens
allow tho receding of the strips on opentug or closiag the windows,

Improved Sargleal Splint,

Ara Wheat, Canatn, N, H <Tuls surgical spliat for (e Jower limbs con.
alats of o tulgh plece, log plece, snd & hool and oot pleve Lo thres separate
sectiony, of light wood, curved or concaved hoth lengihwise aud cromwise,
sultably ta 0t the differcat party, the thigh and log pieon belog connccted
by & hinged Jolnt, the fool and leg plece by an extenalon jotnl, and the low
er jolat and upper section provided with extension sorews,

Tmproved Door Spriug,

Charlos W, Oldham, Lelpate, Lnd.—Tols thyention conslats of a hollow ver
tloa) eylinder partly Olled with Hquld, and coptalnlug « plston with a valve
whieh opens freoly to allow Ihe pisten (o rise unobstructedly when the
daor opuns, and rlses the armn of sl elbow lever, to which the plston 1s con.
nected by s rod, bat w ieh ¢losos the passage, exeept & stall orifce, when
tho door oloses and forces the platon down, 4o (hat the elosing of tho doar
by a sprivg attached 1o the arm to which the platon ts attached Is retarded

#0 88 10 prevent slanuning,
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Improved Conl Car Elovator.

Phiip 1. Lamay, Wiconlsoo, Pa,—This Inyention relates to ear elevators
generally, but more particularly to such as are employed to transfer coal
from the bottom of the Mine wp & slope and to the Ianding from which It ts
1o be dlscharged. It conalsts (n several Lmprovements upon the patent

© granted to the same party Fekruary 4, 183
Stool.

Cevedrs 1. Sheldon, )tqv'l-’c.::l’l:f-fhl- fovention copaists In & ring
conktrueted with Jonrnale thatare arranged At fatervals and provided with
Criction whoels to allaw the cap to be dlspensed with altogether.

Improved Glove.

Remu Kings! . N, Y. =This tnvention consiats, 18, In a glove
u....::;.‘:.":n m’::y’:oel of the hand I formed or cut without
fingore, and with which, In & gauntlet, the taek or portions of the freut of
the wrist are 4]l In one continnous plece of material. 2. A ganntlet, the
front of whose wrist s gore shaped, 1o so arranged and combined with the
remainiag portion of the wrist that, when folded or made, the seams are
brought on the instde of the wrist, % A glove or gauntiet having the parts
that form the patm and the front, back, and side portions of the fugers
made of & separate plece or pleoes from the body of the back. 4 A glove
or gaunilet finger back composed of or wholly relnforced with leather
whet combined with & back composed of cloth of other textile fabric. 5.
A glove or gauntiet tn which those pleces, portions or parts that form the
side of the pali. and back portion of the fugers are connected, Jolnedto,
and closod on the body of the baok with a continuons stitched seam.

Improved Bee Hive.

David Latchaw, Darkeyville, Pa.~This tmprovement relstes, 1at, to a
mode of preventing robber beos gaining sccess to the brood or honey
chamber, and also entrapping them by means of adjustable pivoted guldes

d in the bee , and of a cage or prison placed at one side of
the con b frames, both the guldes and cage serviog for other usefal pur-
poses In the ordinary econoiuy of the hive when not thus uttlized. 2. To
providing the combd frames with removable guldes, thus enabling che Mled

& box fortransportation to market or elsewhere without removinghe frame
ftself. 8. Toa eloth or fexidle guide plate for forming a divi lon between
comb frames and thus compelling the deesto butld comb the whole length
of one frame instead of bullding (t fu one end of several adjacent frames,
5 they will often do If left to themseives. 4, To devices for closing the
bee which are adapted to co-operate with the gufde strips above
mentioned.

Improved Fire Place,

John L. Garlington, Snapping Shoals, Ga.—This Invention s an improved
grate, which may be adjnsted to sny chimney place, allowing full control
of the fire and increasing the hesting properties of the same. It consists
of a grate with inclined back plate and sifding dampers to throw forward
the 2eat snd regulste the same. It also consists {n adjustable side plates
to it the grate into s chimuey.

Improved Sabsoil Plow.

Angustos L. P. Vairin, Ripley, Mfss,—Thls Invention consists in an Im-
provement of subsoll plows. The front of the standsrd Is made upon the
arc of a circle, and Is made sharp from near the beam to fts junction with
the cutter of the share, forming with the sald cutter of theshare o contin-
uous colter from the beam to the point. The back part of the standardis
made of such a form and thickness as to giveit the strength necessary for
the particnlar kind of work for which the plow may be Intended, By suit-
able construction the bottom of the furrow fs cut flat, and the slice 1s grad-
ually raised from its ald position and {s broken to pleces by its own weight
85 it falis over the ralsed rear edge of the share, pulverizing the ground as
deep and wide as the furrow Is cut. The standard and share, presenting
three catting edges, go easily through the ground, making the draft light.
The concavity of the share, ralsing the middle part of its bottom from the
bottom of the furrow, diminishes the friction, causes the plow to run stead.
{1y and makes it self-sharpening,

Tmproved Washing Machine.

‘William K. Flietstra, Holland, Mich,~This lnvention {s designedto fur-
nish an improved washing machine In which the clothes are washed by be-
ing projected from end to end of the machine os it 1s rocked uponits piv-
ots, the labor of rocking belng lessencd by & balance welght connected
with {t. To the sides and bottomn of the box are attached riba or cleats,
sgainst which the clothes are rubbed as they slide back and forth;andin
one or both ends of the box arg secured a number of plates, the upper
edges of which are formed with rounded projections, gradually fncreasing
1n hight toward the end of the box, and wljjch are designed to catch upon
the clothes and turn them over as the box Is oscillated.

Improved Farm Gate.

Mahlon Burtless, Seneca Falls, N Y.—To open the gate a latch is turned
up 80 that its rear end may enter the space between the parts of thefront
vertical bar of the frame, which allows the gate to be slid back upon wheels
for half 1ts length or less. Thegate and frame may then be swung around
upon hinges to fully open the gateway. X

Improved Cutter Head for Moldings.

Elde H. Hinners, New York city.—The object of thisinvention is topro-
duce a rotary cutter head for making moldings with s rabbet at one side,
separated from the molding by a narrow strip too thin and weak to sustain

he straln to which It would be subject if the rabbet was formed with the
ordinary rotary planing cutter: and it consists of a staggered saw nttached
to the cutter hesd of the molding planer to form the rabbet,

Improved Washing Machine.

Francls B, Preston, Fayette, Mo., nssignor to himself and Willlam H.
Stapleton, of same place.~In using the machine, levers are ralsed into an
upright position, the clothes are inserted between the beaters, and the cov-
erisclosed. Asthe levers are lowered the beater moves forward, preseing
theclothes agalnst o forward beater, foreing the water and dirt out of safd
clothesand through the perforations of the sald beater. As the levers are
sgainralsed the bester moves back for another stroke, snd the forward
beater {5 rocked, Its upper edge moving rearward and {tslower edge for-
ward, 50 & to loosen aund detach the clothes,

Improved Blasting Plug.

Julins H. Holwoy, Butler, Ga.—This {nvention consists in having the meet-
ingedges of a hollow blsating plog made In sections, rabbet-jointed to-
Eether to prevent the escape of the blast untfl it has nearly expended {ts
force on the object to be blasted or wholly separated {t. It is also proposed
0 provide the plug with strong spurs on the sides, to be forced Into the
wall of the hols of the object to be blasted, to prevent the plag from belng
forced endwise ont of the hole.

©  Impreved Horse Power.

Zachariah P, Landram, Columbus, Miss.—This invention isan Improve-
ment upon the horse power for which letters patent No. 196,075 were grant-
&4, and consiats In & novel mode of comblning certain parts so as to facill-

Ate the draft and slmiplify the general construction.

Improved Table Caster, ete,

Covedra B. Sheldon, New York clty.—This lavention relates to casters
sad azalogons devices having & sest or holder that 1s allowed to rotate on
3t atand or support, [t conelata in converting nearly all the sliding fric.
ton which fs usually created by the surface contact of the holder and the
boit lato rolling friction, by making the gulde tube Lear agaipst the bolt
ORIy 8t the top and cansing the enlarged bottom to bear on the outaide of
the bearing plate that moves on and with sabjacent anti-friction rolls, It
ConslAta aleo In & pecullar construction of the besring plate (o enable it to
embrace and work sgatnst the outer side of the balls, whaereby the plate it
SeIf 18 prevented altogether from contact with the bolt, and therefore

Tom all sliding friction.

Improved Pump Valve,
; ‘Wilson Barnes, Maguoketa, Lo wa.~Tuls lnvention relates to the lower or
€heck valve for pumps, which are Hable (o break off, 1o twist out of post:
£16in, get 0ul of shape, retain sand or grit, and become uecloss {n & short
Hme. Tue fovention couslats fn coustructiog & valve with s serfes of
Wings Lo which tv serewed & cap, while betwoon the two Is comprossed a
-.‘_'.'ﬂr.ntumen. Orother sultable packing, and in formiog the

Srcientific  dmerican,

Improved Extension Hat Drim.

1. Ygnaclo Casslano, San Antonlo, Texas.—~Foran extension sunshade al-
tachment to hat brims, to be extended for use or folded back st wil), it {s
proposed to have s wide aunular plece of cloth, baving an India robber
cord sewn to the onter edge of the ordinary brim, and stationary arms pro«
Jeeting from a supporting ring st the base of the crown under the ordinary
brim to the edge, with brauched oxtension arms pivoted to them, so as to
swibg outwand and engage with socket ellps on the fexible cord te extend
the brim. Those clips, with which the extenston arms connect detachably,
engage with hooks at the base of the crown, when the extension brim s
folded back under the prineipal brim, to hold .t up close to the under side
of thelatter, At the same time the robber cord shirs the edge of the re-
versed extenston brim around the opening of the crown lna manner to dis-
pose It completely and neatly when It is not required to have it extended.

[Avcust 16, 1873,

of a patent will be recelved, nwnally, by retarn of mall, 1 Is sometanes
beet (o navo a search made at the Patent Office. Buch & ineasure often ssyes
tbe cost of an sppiication for » patent. s -

Prellminary Examination.
lnomrlouwmm,mnumm taven-
tion, fu your own words, and a peacll, or pen and Ink, m“ﬁ:“
with tho fee of 85, by mafl, addresz>d to Muxx & Co., ¥ Park How, and 1a
dae time you will receive an acknowledgment (hereof, followed by s writ
teo report fn regard to the patetabllity of your improvement. This special
search fa made with great care, among the models and patents &t Washiag:
ton, to ascortaln whather the improvement presented i patantable,
Rejected Cason. E
Rejooted cases, or 4 v deled for parties who hsvs made

The samo Inventor has also patented s similar devioe, which {] of an
snnolar extension birim of eloth, sewn Lo the onter edgo of the parmanent
brim, with foldtog arms for extendiog It, which are mounted on »lldiog
arms for moving them ont or In for extending the brim more orless, and
olastic steaps on the extension brim, In combiaation with the sllding exten-
slon, to contro) the exteusion brim when not wholly extended. The slidl

pp s, or (hrough other sgents. Terms moderate

Address Muxx & Co., stating particolars,
To Make an Application for a Patent,

The applicant for a patent shouid farniah a model of his invention 1f sus-

ceptiblo of one, although somettmes 1t may be dispensed with; or, If the to-

extonslon arms have spriog oatchies combined with them (n such manner as
to hold them 1n any position to which they may be adjusted.

Improved Harrow.

Alexander O.Carnes, Smithville, Tenn.~This invention consists in con.
stracting & harrow frame of longitudinel and cross pleces, the first on edgo
while the second are fiat, and the first notehed noderneath so as to recelve
and brace the second. This forms a very strong, durable, and cheap bar-
row frame, which any farmer can construct for himself. Tho harrow may
be made larger or smaller, nccordiog to the work for which it is designed ;
or two of them may be connected together for caltivating both sidesof a
row of planta at the same time.

Twiproved Plow,

Leovin B. Richardson, Carroliton, Il.—~Thislavention has for {ts object to
furnish an Improved attachment for plows, to roll down stubble and weeds,
and hold them unti) turned under by the plow so as to wholly cover them
and leave the ground clean. An fron roller revolves In the bent down ends
of a bar which extends along and parallel with the sald roller. To the bar
{s attached apother bar, the upper part of which 1s bent twice at right
angles, or Into U shape, to pass over the beam to keep It In place, and at the
same timo allow the roller to riso and fall to conform to the inequalities of
thoground. Several holesare formed In the rear part of s brace bar to re-
celve the bolt that secures i€, 50 that by shifting the sald bolt from one to
another of sald holes the roller may be moved toward or from the plow to
adapt It for use with short or long grass or weeds. A rod projecting for
ward and bent upward, rearward, and inward, Is designed to prevent the
stubble or weeds from falllng dowh toward the plowed land, so as not to be

the plow.

Improved Boot Blacking Kit.

Somers Van Gilder, Knoxville, Tenn.—This Invention coasists of an or-
dinary polishing brush with a blacking box attached to the back, and &
daubing brush attached to the handle, £0 that all are collectively combined
{n one article 50 a8 not to Interfere with the use of the polishing brush,
and thus preventing accidental separation and misplacement of either of
the articles. The daubing brush {s detachably connected to the handle of
the polishing brush, so that it can be taken off to use.

Improved Traction Wheel.

John G. Gallet, St. Augusiine, Ill.—This {nvention consists in the means
for holding the rubber sections of & tire on the wheel, 5o that they will be
lield securely and yet be easlly detachable. The solid plate or spoke wheel,
of suftablo motal, is provided with two profecting rims. The outer rim is
flanged to keep the rubber (n place, and the latter Is of two or more pleces,
placed around the periphery of the wheel, The rubber tire {s Airmiy sas-
taloed on the wheols by guard platos. By tightening the bolts in slots or
holes In the rim, the rabber tire will curve out slightly between the inter-
stices of thoe guard plates, forming, Instead of a polygonal, an almost clrco.
Jar, periphery, avolding thereby, 1o conneoction with the elastic washers, the
nolsy coucussion of the old wheels, Thoe breaking strain of the rubber tire
{8, by means of the strong support of the guard plates, obviated, aud the
elastic material applied 0 58 to give bearing surface and spring action
sgainst concussion.

AND HOW WAIN THEN.
Practical Hints fo Inventors,

ROBABLY no inyestment of s small sum of money brings a
greator return than the expense ineurred in obtaining a pateat
cven when the Invention ts but a small one. Larger inventions
are found to pay correspandingly well. The names of Blanchard,
Morse, Bigelow, Colt, Ericsson, Howe, McCormick, Hoe, and
others, who have amassed Immense fortunes from thelr inven-
tions, are well known. And there are thousands of others who
have realized large sums from their patents.

More than Firry TooUsAND Inventors have avalled themselves
of the services of Muxx & Co. during the TWENTY-SIX years
acted as solicitors and Publishers of the SCIENTIFIO AMERIOAN.
They stand at the head in this class of business: and thelir large corps
of suistants, mostly sclected from the ranks of the Patent Office: men sap-
able of rendering the best service to the Inventor, from the experience prac-
tically obtalned while e: {ners In the Patent Office: enables Muxx & Co.
to do everything appertaining to paténts DETTER and ONEAPER than auy
other reliable sgency. .

HOW TO 2
OBTAIN Pl g s

swer canonly be had by presenting a complete application for a patent to
the Commisaioner of Patents. An application consista of a Model Draw-
ings, Petition, Oath, and full Specification. Various official rules and for-
malitics must also be observed. The offorts of the Iaventor to do all this
busiaess himself 4re generally without success. After great perplexity and
delay, he 1s usually glad to scek the ald of persons experienced In parent
business, and bave all the work done over again. The best plan 1s to rolicit
proper advice at the begioning. If the parties consulted are honorable men,
ths Inventor may sat«ly confide his 1deas to them they will advise whether
the improvement (s probably patentable, and will give him all the directions
necdfui to protect his rights,

This is the closing inquiry In
nearly every letter, descril Ing

o

How Can ¥ Best Secure My Inventlon ?

This 1s sn {nquiry which one inventor paturally asks another, who has had
some experience (n obtaln'ng patents, His answer gencrally (s as follows,
and correet:

Conatruct a neat mode), not over a foot In any dimension—smaller If pos
sble—and send by express, prepald, addressed to Muxy & Co., 87 Park Row,
New York, together with s description of 1ta operation and merits. On re-
celpt thereof, they will examine the favention carefully, and advise yon as
Lo Its patentability, free of charge. Or, If you bave not time, or the means
st band, to construct a model, make as good & pon and {nk aketehk of the

YalYe seat upon u ralsed and tapering tube with & bottom fange.

T -

{mprovement as possible and scud by mall, An answer as to tho prospect

rolled down and held by the roller, and consequently not fully covered by

Value of Patents,

¥ bo & chemical production, he must furnish samples of the Ingredi-
ents of which his composition co;mu. These should be securely packed
the loventor's name marked oo them, snd went by express, prepald, Smal
modols, from a distance, can often be sent chieapor by maill. The safest
way to remit money 14 by a draft, or postal order, on New York, payable to
the order of MoXX & Co. Pervons who live In remote parts of the country
cau usually purchase drafts from thelr merchants on thelr New York cor-
rexpondents.
Pervons dest: e ¥
ns ring to file » caveat can have thie papers prepared (s the short

©est time, by sending & sketch and description of the invention. The Govern-
|{n¢nl fee for a caveatis $10. A pamphlet of sdvice rogardiog applicsiions

or patents and caveats {s furnlshed gratly, on spplication by mall. Address
Muxx & Co., 57 Park Row, New York. - 3/
ol 2 Relssues,

. d to the orf, P , his helrs, or the asignees of
the entire foterest, when, by reason of sn Insufficlent or defective specifica
tion, the original patent Iy Invalld, provided the error has arisen from inad
:lmenee. sccldent, or mistake, without soy fraudalent or decoptive inten

on.
A patentes may, at his option, have in his refssues separate patent for
each distinct part of the invention comprehended in his original applieation
by paylng the required foe (n each case, and complyiag with the other re-
quirements of the law, ax in original applications. Add-sss Muxx & Co,
%7 Park Bow, tor fall particulars. 3

Design Patents.

Forelgn, designers and manufacturers, who send goods to this country
Ay eccure patents here upon their new patterns, and thus prevent others
from fabricating or selling the same goods In this marset.

A patent for a design may be granted to any person, whether citizen or
alien, for any new and original design for a manufactare, bust, statue, sito
rellevo, or bas relfef; any new and original design for the printing of wool-
en, silk, cotton, or other fabrics; any new and original impresston, orns-
ment, p print, or pl 10 be pri , east, or otherwise
placed on or worked Into any article of manufscture.

Design patents are equally as Important to citizens as to foreigners. For
full particulars send for pamphlet to Muxy & Co., 7 Park Row, New York.
Foreizn Patents.

The population of Great Britaln is 31.000000; of France, 37,000,000; Dl
gium, 5,000,000; Austris, 36,000,000: Prussis, $0000,00; and Russts, 70,000,000,
Patents may be secured by American citizens In all of these countries.
Now is the time, while business {s dull at home, to take agvantage cf these
Immense forelgn fields. Mechanical improveraents of all kinds sre always
in demand {n Earope. There will never be & better time than the present

1o take patents abrosd. We have r b ! with the
principal capitals of Europe. A large share of all the pateats secared In
forelgn ries by A are obtained our Agency. Address

throngh
Musx & Co., 87 Park Row, New York. Clrculars with foll Information on
d free.

e

Value of Extended Patents,

Did patentees realize the fact that their Inveations are lkely to be more
productive of profit during the seven years of extension than the first full
term for which thelr pateats were grnted, we think more would avall thet.
salves of the oxtenslon privilege. Patents graated prior to 1561 may be ex-
tended for seven years, for the benefit of the faventor, or of his heirs in case
of the & of the I by due sppll on 10 the Patent Office, ninety
days before the termination of the patent. The extended time inures to
the benefit of the inventor, the assignees uader the first term having no
rights under tho extension, except by special ag The Gor

fee for an extenslon is $100,and 1t ix 'y that good p! service
be obtalned to conduct the business before the Patent Ofice. Full nforms-
tion as to extensions may be bad by sddressiog Muxx & Co., 87 Park Row.

Trademarks.

Any person or firm domiclled In the United States, or any firm or corpora-
tion residing (n any forelg Yy where Jar privileges are extended
to citizens of the United States, may regiater their designs and obtain pro-
tection. This (s very important to manufacturers In this country, and equal-
1y so to foreigners. For full particulars address Muxx & Co,, 57 Park Row
New York.

Canadian Patents,

On the fint of September, 1572, the pew patent law of Canada went lato
force, and p Are DOW g d to eltt of the United States on the
same favorable torma as to ¢l of the Domink

In order to apply for a patent tn Canads, the applicant must furnisha
model, specification and dupl drawings, substantially the same as In
applying for an American patent.

The patent may be taken out either for five years (government fee §30) or
for ten years (government foe $40) or for fifteen years (government fee §60;.
The five and ten year patents may ds extended to the term of fifteen Years.
The formalities for extension are simplo and not expensive.

American Inventions, even 1t alroady patented In this country, can be
patented ln Canada provided the American pateat s not more than one year
old.

All persons who desire to tako out patents {n Canada are requested to
communicate with Muxx & Co., 57 Park Eow, N. Y., who will give prompi
attention to the business and furnlsh foll fnstruction.

Coples of Patents.

Persons desiring any patent asued from 1536 to November 25, 1357, can be
sapplicd with official coplesat a reasonable cost, tha price depencing upon
the extent of drawings and Jength ot specidcation.

Any patent fasued smce November 27, 1867, at which time the Pateat Office
commenced printing the drawlogs and spesitications, may be hail by remit-
Ung to this ofice #1.

A copy of tho clalms of any patent fssued since 1536 will be furnished

1.
ro‘rv:m ordering coples, pleass to remit for the same as above, and state
aame of patentee, ttlo of lavention, and date of pateat, Address Moxx
& Co., Patent Boliciters, 37 Park Row. Now York elty.

Muxx & Co. will be happy to see tnventors in person, at thetr ofice, or to
adyise them by lotter, [n all cases, they may expect an Aonest opinfon. For
such consultations, oplulons aud adyice, no charge (s made. Write plalaly
do not use pencll, nor vale Ink : be briet.

All business committed to our care, aad all consultations, sre kept acret
and stricity confidential,

In all matters pertalning to patents, suoh a8 ng 2l .
procurtng extensions, drawing assf . 1 futo the validity
of patents, etc,, speclal care and attention Is given. For foformation, and
for pamphlels of Instruction and advice

Addresa

MUNN & €O
PUBLISHERS SCIKENTIFIC AMERICAN,
37 Park Row, New York.
OFFICE IN WABHINGTON—Corner F and 7th streets, opposite
Patent Office.
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Buginess and #evgonal,

e Charge ror Insertion unider Ais Acod 81 o Line

Foreman wanted, in n Munufacturing Foun
dry 14 milles East of 86, Louis, Tho right man can have
reasonable wages and & chance to huy an (nterest in the
buatones, I destred. Address Pamp and Skeln Company,
Dellevillo, Nlinols,

1 want the sole or part agency of Can. of a
fow Speeialties that are protected by patent or cheap
manufaeture.  Addross, for two months, A, ¥, Cass,
L'Original, Ont,

Wanted—Several  first
Good wages to the right men.
&c., Onelda Community, N. Y.

Inventors or parties having, for sale, Ma.
chines tordiggiog Potatoes, send lllustration snd descrip
tion 10 D. G, Peafeld, Flushilag, L. 1. N. Y,

Inventors who desire to have their inven-
tfons and patents introduced and represented In Europe
by & gestleman of experience and Integrity, should
addrem K., Box 3905, New York Post Ofice.

To Capitulists and Manufacturers of Edge
Tools—Address John (G, Cobb, Shoe Heel, X, C., as he
has oblalned & Patent for a Valuadle Too! which he
wishos 1o Bell or have manufactured oo Royalty,

class machinists
Address, siating terms,

Tarner Wanted—Good chance for a man
with small capltal. Addiess Dox N8, Keene, N, 1.

Yena!—ll‘i(ghts on Sale for Making the
White Rixing Yoast. This yeast (s made from Rleo and
Wheat, Is a substitote for Egge In making Cakoe, ete.
Makes n whiter, lighter, and sweeter Bread, eto., s five
times gulcker than Yoast Cake. Addresa K, Wall, Sith
stroet, near dth avenue, South Brooklyn, N. Y,

Wanted—Buyers and Manufacturers to buy
Rights all over the United States of my Patent Com
bined Solssors and Tape Line, For Drawings and Spoct-
feations, with full partionlars, addeess Margaret J, Stab.
bings, Dox 430, Youngstown, Ohlo,

$0,000 will buy § Patents Wilcox Self-Seal-
fog Fruit Can, patented March 19, 1872, Speolsl and State
Rights for Sale, Address A. A. Wilcox, 40 Chestnut
Street, Philadelphia, Pa.

For Sale—Cook and Rymes double drum
Holsting Eagloe and Boller, complete, in good order—
each cylinder 6 H.P. Apply to John A. Lighthall, Boom 7,
5 Bowllag Greea, New York.

For Sale—A pair of 40 inch Blacksmith's
Bellows—Berrian, maker—in good order. Price $35.
Erle Basin Eagine and Pump Works, foot Van Brunt
Street, Brooklyn, §. Y.

State Righta for Sale, or work on royalty,

valuable Patent on Boller Feeders. Must be seen to

appreciated. Addroms E. Brockway, Haverstraw, N.Y.

For Sale—New Patent for Refrigerator and
Beer Cooler, cte., comblued. Eaquire of or addross
G. Nuss, 55 1st Avenue, New York City.

The New Remedg retains the Rupture in ease
and comrfort,night and day,till cured. Sold cheap. Fitled
without charge, by the Elastic Trass Co., 683 Brosdway,

Key Seat Cutting Machine T R Bailey & Vail.

Buy Boult's Patent Moulder forall kinds of
Edge and Surface Moulding on Wood. B, C. M. Co.,
Battle Creck, Mich.,

For Sale—Two New Locomotives, Cylinders
16x2—gauge 4 11, 8% loa. Can be delivered In 20 days,
Also, three Second hand Dummies, welght 7 tuns—Cylin.
ders Txi0—good order. Address Geo.W. Grice, 125 South
Fifth Street, Phlladelphia, Pa,

Portable Hoisting and Pumping Engines—
Ames Portable Engines—Saw Mills, Edgers, Burr Mills,
Climax Turblne, Vertical and Horlzontal Engines and

Bollers; all with valuable Improvements, Hampson,
‘Whitehill & Co., Newburgh Steam Engino Works, Depot
38 Cortlandt Street, New York.

Tae Cornell University, Ithaca, N.Y,, offers
fberal aud practical courses for sgrioulturists, archl.
tects, civil , master m mochanical en.
gineors, agricultural and manufacturing chemists, print-
ers, veterinary sargeous, etc, ,with laboratories, draught-
fog rooms, farms and work shops, In sgriculture and
mechanic srts, varfous courses are provided to moeet
wants of all stud ialso g 1 1o arts, lte-
rature and sclence proparatory to the other professlons.
Over five hundred froe scholarships. Next year begins
Sept, 8. For Reglsters, with full Informstion, address
asabove.

Buy Boring and Sawing Machines of Gear,
Bostun, Moss,

Treatise on “ Soluble Glass," new edition
Just out, $1, malied by L. & J. W, Feuchtwanger 55 Cedar
Street, New York.
Bzdroﬂuorlc Acid, for Ewlﬁn&:nd Cleanin
put up in all sizo Lead and Rubber Bottles, for
salo by L. & J. W. Feuchtwanger, Chewnlsts, 55 Cedar
Streut, New York,
Ma ese Bluck Oxide, for Steel M'f'ct'rs
and Ofl Bollers, for sale by L. & J. W Feuchtwanger, 5
Codar Streat, New York,
‘Write to L. & J. W, Feuchtwnnger, Now
York, for all Crude Minerals, Metals, Ores, Drugs and
Chemicals, st Jowest rates.
Lathes, Planers, Drills, and Index
Machines. Geo. 8, Lincoln & Co., Hartford, Cona.
Scale Steam Boilers —How to Remove
sad rm-‘?u. Address Geo. W. Lord, Fulladelphia,
Williamson's Road S
with rubber Tires. Address
way, New York, or Dox 1509,

D. D. Willlamson, 5 Broad

Buy Gears lmproved Variety Moulding

Machiie, Ware Roots, Boston, )uu.l TR
Root’s Wrought Iron Sectionn v Boiler,
. wub-: Koot Steaws Englae Co. 24 Avence

100 in use.
and th Street, Now York.

Catalogue on Transmission of Power by

Wire Rope. T. . Balley & Vall,

no Set Scrows used in

Bolts. Ke:
Dol o Ba7S, 30

faciurtog Company, Carthage, §. Y.

~ Cabinet Makers' Machinery, T.R.Bailoy&Vail,

Philade! Tanned
. W el ey Sieet Pl Fo

Whee Answer: You had better try the expertment. Wo think
o Fox ot By 9 &%m- the Tead ball will reach the ground » little (he sooner;
All Prai P At = * | though 1n & vacuum, they would both fall together.
To 4 Buil wBridgeton,N.J, J. 0. K, nuks : What is the cause of water
¢ W uilt expressly to rent, gatbering on (he outslde of a pltcher flled with ice
- New Brick Dafldiug. :-Jmun.am» water? 1alt the wator passlog through the pltcher, or
. m&lmm‘:ﬂ ""I - ""'ll' Room and unmmu::.lm ..m.m““f.""u&'fu':
| s s sutt. - ." weri When water ar €0
' m"““’“"m‘ :mmcm.mmmummum«m

s dnof

£ | gage, showlng prossure of 70 Ibs, per square {noh, would

Pa.
teamer and Steam Plow,

. Bhortt's Patont Coup+
Hugs, Pulleys, Hangors and Shafting a Speclalty. Orders
filled. Circulars free. Address Stortt Mano-

wm‘ ff

Covering for Bollors and Pipes. Tho mont T. H, and J. I, D, nsk what phosphorescence W. 8. M. asks: 1. What ia the
sconomiel and durable artlcle fn use. Took rst prize | i, 1te cause, 010, Answer: Thero exists sume difforence | annealfng cast steel, 1o maks J§ very seft
at American [natitate Vair. Van Tuyl Manufsciuring | of oplafon atong selentife men, but the best sathori- | ry? 2. Suppose s well forined boat runs at 10 mifles per
Company, 334 Water Streot, New York, tles consfdar 1t & slow oxidlzatlon of phosphoras,since | bour with 10 horse power, how many hores power '.'“,
Flvo difforent sizes of Gatling Guon are now | oxperiments prove phosph fmposible fn & | be reqeired to drive If LIS Miles ér§ miles '.' e
nanufactured st Colt's Armory, Hartford, Coun, The | Yacuum, Fhosphorus, ib the state of slow combustion | Floase explain the {ucrease of power required for U
larger slzcs have & raLgo of over two miles, Thewo arms | Whieh takes place on exposlog it Lo the alr at ordinary | increass of specd, 8. 1 would lke to have directions ss
are indlspensable tn modern warfare, temperatures, givae oft seld vapors, which shine In the | to the proper size, power, and vpeed of wall shaped
The Olmsted Otlor 18 tho best; 1t Iy gelf. | 9ark witha falat blulsh light, hence the term phosphos | boats, Ankorss & Bing wl:hm”“m“ R et
righting, strong ssd cheap. All Hardware sud Tin | rescent hus boon extondod (o all bodles which exhibit s | steel to cool very alowly, elther cov 1t with hot
Houses have It, similar luminosity, from whatever catee 1t tmay arise, | sshes, or Keepiug (¢ (n the fire 1n which It was heated,
Machinists—Prico List of small Tools froe: | ¥amiliar exswples are phosphorsscence of dead and de- | allowlog the dre (o dle out gradually, 2. The geaers
Goar Wheels for Models, Price List freo; Chucks aud | caylog wood (fox fire) and of putrid Ash, Bome plants | law fa tha the Sorke power vorian a4 l‘l qh of the
Drilie, Price List free. Goodnow & Wightman, 5 Cors. | 8160 el la 1ho dark & falnt continuaua Hght, probably | speed. On this amsumption, the Borss power required
R dason: M. arfslug fromw Whe COmbuson of some subrtance, such as | will be: ¥or 15 miles an bour, 33X ; for 6 miles an homi,
1 2 = » hydrocarbon, emitted from them. A more familiar |1, & Wewill soun give some general pro-
For Solid W "'"li!"““‘“ Beamn, ete., seo 8d- | kind of phosphoresconce s that exhibited by masy My- | portions for smsll bosts, sod would be pleased (o hear

vertisement, Address
for Uthograph, ete.
Mining, Wrecking, Pumping, Drainage, or
Urrigating Machinery, for sale or rent, Sees advertiasemont,
Andrew's Patent, inslde page.
Bookkeopers should try the Olmsted Patent
Bl Pule and Letter Clip. They are admirable for all
papers. Save their cost in one day's business. Sold by all
Stationers. J. 0. White Newark N .J. Sole Manufacturer.
Pock's Patent l’m{x Press. For circulars,
atilrons Milo, ok & Co,, New Haven, Conn,
For best Presses, Dies and Fruit Can Tools
Oliss & Willatus, cor, of Plymouth & Jay,UDrooklyn,N.Y.
Partios desiring Steam Machinery for quar-
rylng stone, address Steam Stone Cutter Co,Jtutland, Ve,
Boring Machine for Pulleys—no limit to
capacity, T. K. Balley & Vall, Lockport, N, Y.
Brown's Coalyard Quarry & Contractors’ AP~
saratus for holsting and conveying material by tron cable,
W.D. Androws & Bro, 414 Waterst.N. Y.
Stave & Shingle Machinery, T.R.Bailey &Vail.

The Best Smutter and Separator Combined
lo America, Address M. Deal & Co., Buayrus, Ohlo,
Damper Regulators and Gage Cocks—For
tho bost, address Murnil & Kelger, Balttmore, Md,
Cheap Wood-Working Machinory. Address
M. B. Cochran & Co., Plttaburgh, Pa.

Steam Fire Engines,R.J.Gould, Newark, N.J.

Sure cure for Slipping Belts—Sutton’s pat-
ent Pulley Cover is warmaated to do double the work
before the belt will slip, See S¢l. Am, June st 1853,
Page 39, Clrealars free. J. W.Sulton, s Liberty 5t .N.¥.

nion Lroo Mills, Pittsburgh, s

J.M. C. nsks: How can I make a
and brilitant green for the edges of dlank
(. R. C. asks: Are buttons made from rice
1o imitation of pearl?

H. R. asks for a recipe for a composition
marble, agd for tinting snd velnlng the same.

W. H. asks: How can I make some sort of
alarm to wako me at night which will not make sufl-
clent nolse to wake the rest of the family ?

D. & M. nsk (1) how to prepare zine so that
1t will hold palnt without bre: or scaling, and re.

ranent
Sooks?

celvo a fine finish. 2. How are ornaments fastened on
meotallic canes without screws or tacks ?

log anlmals, as by the glow worm and fire Sy, snd the |
oumberiess snall rrarine animals which give rise to the |
phosphorescence of the sea al night. In nearly all phos-
phorescent plauts and anlmals, the phosphorescence
appoars (o be due to chemical action, 1o fact to » slow
combustlon ; for It incresses In Lrightaess Lo pare oxy-
Ken gan, and coases altogotlierin s vacuum. The fetoale |
glow worm (bampyru noctiived), whose abdothon s @i+
vided tuto 6 segmenta, axioes on the under part of the
1ast three abdominal rings. Withic these ls found the
luminous matter, & yellowlsh white transparent sub-
ataaoe, consleting of ramifylng fibers and granules of an
organle structure, beavier than water, yellow aod
opaque when dry, and conslsting prineipally of & mate-
rial which exhibits the chowmloal properties of soluble
albumen. Dr, T, L. Phipson has given the name of nocs
tlucine to thie substance, and we published hils descrip-
tion on page 37 of our yolume XXVIIL

T, C. W, nsks: What will soften hard
waler, In order to make it At for washilng clothes with-
out lojury to the fabrie? Answers: You can soften
the water by adding carbonate of sods—washing soda—
anlougas a whitish precipitate is forwed, Let it sottle
and draw off the clear water above. Sometimes simple
bolling will render the water after settling 0t for wash-
fug.

F. R, nsks: What is zopissat Answer:

from such of our resders 4 have been bullding smsll
sleamers.

C.P. T.asks: What can 1 put into tonie
beer to make s heavy foxm when poured (nto the glape
from the bottle ? 1put 1t up with carbouls scid pas,
ke sods water. Thave tried gum arable, islogisse, cxes,

| hops, ete,, but they do Got give the fosm that | wish for

Avswer: Try sdding enough sugsr or slrop 1o give it
consistency. We would oot sdvise sdulterstisg with

-
=
z
2

8. G. Jr. says:
wens of paper which had bees

It was sald to have been doue by sosking the paper In s
solution of chloride of xing. | have tried It, with weak

and strong solutions, and on different kinds of psper,
but bave falled to get aoy hardenlog reaulta. [also saw
some pleces of gas pipe, with screws and sockets, which
was made out of paper. Anawer: The property thaet
chloride of zine has of bardeniog paper was first discoy

cred accldentally by Dr. B, Dohme {n 1849, This geatle-
wan was filtering & conczatrated solution of chloride of
zinc through Sltering paper, when ho noticed that the
paper became thick and strong. He suggoested that it
might be rendered very useful, but lttle attention was
pald to It until 1599, when T, Taylor took out sa Engliah
patent for (ts use In making parchment paper. The so

lutfon used was as thick as sirup, and made perfectly

Zoplasa s the patent pame of a patented pousnd in
which we belfeve that pyroxylin or gun cotton ia &
prowmivent ingredient, lothe opinion of the inventor,
It 1s » marvelous substance.

A. asks for a touchstone for testing gold.
Answer: Tho materlal commonly employed as a 1ouch.
stone, and geoerslly known by thatl name, I8 & specles
of guartz, colored dark by dituminous matter, of which
large quantities are found in Saxony, Dobem!ia, and wva-
rious other localitles. Black filnt slate will serve the
same purpose. A set of necdles or bars, of varfous de-
grees of Gacoess, are rudded on the stone,andacld is sp-
plied to the streaks made Dy the needle and by the plece
of Jewelry to be tested. If the Jewolry Is not so good as
the test needle, the streak made by It will dissolve first,
Nitric acld of s specific gravity of 1'2 {s commonly em-
ployed for testing goid.

H. M. asks: 1. Will a type setting machine
that will only set two sizes of type be useful, and how
many type should it set per hour? 2. Oa = locomotive,
why do they have two eccentrics to each valve, when,
by tastenlog the slotted plece on a pivol in the middle
and the eccentric rod at one ead,and by moviag the
valve rod up or down, the slot woald produce the same
effect with greatersimplicity ? 3. Are all the advertlses
wents (o tho SCIEXTIFIC AMERICAN Of rellable parties,
snd are we sure of getting the worth of our money by
sendiog to them? |, Please give me a good reclpe for
waking lco cream, Answors: 1. A good workman sets
about 80 type ems per hour. A machine should beat
that, If it sots two kinds of type, all the better, 1t de.
ponda upon the kind of work you wish to do, 2, If only
one 1¢is employed for the forward and backing

B. 8. asks: 1. Where is the crank pin of a
Jocomotive when the cross head fa exactly midway fnlts
travel? 2, 1have heard of instances of the lower fucs
{0 & locomotive boller being burned while the uppor ones
were upharmed. What is the cause of that? 3, When
an engine 16 pulling & traln, where s the actual center
of the drivers? Ihave been told that It was at the point
where they came in contact with the rall, Answers: 1,
It depends on the leogth of the connecting rod. When
the crogs head 18 at the center of tho stroke, the con-
necting rod, If detached from the orank pin, would swing
to the center of the driving whee), 80 that you can lay
down any particular case to scale and deterinine what
you want to know, 4. Probably on account of scale or
mud. 8, 50 far as we know, the sctual center of a drlv-
log wheel In always the same.

C. H. M. nsks: Having an ordinary steam
a steam gage ropresentiog 2 square inches shiow donble
the amount of pressure? Answer: It would, If gradua.
ted {n the same manner, and having the same sized spring
as the first, But in practice, as steamn guges are mado,
both would register alike,

W. W. A, says: We have trouble with the
gato to our resorvolr. Thero 1s 25 feot head, Wil o
gate, substantially like the circalar dampers sometimon
s0en in Atoves, answera good purpose? If not, what
will bo bottor? Answer: If the moving parts are inside,
1t wonld be diffioult to open the gate s and If thuy ure on
the outaide, & grest deal of water will loak through,
when the gatels closed. There are several good gates
It the market, and you can obtaln particulars by com-
municating with & plamber or hiydrmalic engluecr.

H. C. M. asks whether a photograpler is
1lable to suffer In bealth Lo consequence of handling the
nocessary chamicals ; and If so,are there any meauvs! of
avolding this by flteriog the alr lakalod while uslog the
polsonous chemicals? Anawer: There bs nothlog about

motion, It must be free to revolve partially wpon the
shaft, Itlsnot enough to move the valve (o the back.
Ing position ; the eccentric must bo abifted alio; and 1t
1s generally considercd more couvenlent to have two
fcs. 3. We end to lude all advertise.
ments from unreliable parties, but some Mttla latitude
{8 glven to advertisers, every mauufaoturer thinking his
own goods the best. In buylug articles with which you
are not practically acqualuted, It Is best L0 oblals advice
from somo rellable agent, 4, The best fco crenm fa sald
to bemade of pure eream, sugar, and flavoring extract,
Weo conslder ourselves good judges of the quality of the
manufsctured article, but donot know much of the de-
talls of making it,

A. B. L. says: In the engraving of tho
Scott & Morton rovolvloy steam pogine (In your lssao
of April 5) I sce a bearing on both aldes of the eylinder
In which the oylinder revolves. I would like to know
how the bearfug between tho eylinder aud fiy whoel Is
supporied, seelug that all means of supporting 1t is cut
off by fywheel, crank pin, and piston? Answor: This
bearlog Is attached (o tho bub of the fiywheel, and fs
supported by tho wheel boariugs,

E. B, nn‘ya: In view of the coming acrial
voyago of Mesars, Wise and Donaldson, Esubmit to you
thefollowlng propositions: 1, That A rocket shoots up
when fired. 2, That & cannon, when Ored, Is thrust
backward. 8 That at o recent trial witha new fire lad.
dor (an atatad o your papoer) tho samo was driven back.
ward by the streawm of water, suddenly Issulng from the
hose on tho top of the Iadder, The moving effect In
those § oanes Is cauned by pressure against the atmos
phere; and (£ suoh heavy bodies are moved by It how
moch more would this be the case with aerial crafts,
which are fSoating In the alr, and are thus without
any welght? Tt would be dificult to apply steam or
kas, but 1 belleve that a rotary blawer, bullt of as Mght
matorial as p ble, would prod a of com-
prossed alr, strong enough ot least (0 serve as & rudder,

the practice of ph phy that Is rily Injurl
to health, The handliog of the chemleals, If ordinary
care is taken, 4 0ot deleterious, The apartment shonld
of course be ventilated.

8. M., Jr., says: I claim that, if two balls of
the same diameter, ono made of wood or any olberlight
substance, and the othor of & heavy substance such s
trom or lead, are dropped from the same hight st the
sama thine, they will reseh the ground togethor, while
. | my friend clalms that the Iron or lead ball, belng the
dessest, will reach the ground first. Which is right?

10 the form of dew upon the outslde of the pitcher. If

A spherieal form of the alloon would, however, not be
practicable, as auy propelling power ought 1o bo con.
centrated, and should govern the craft equally, 1 there

tral by adding the ox/de or carbonate of zise. The
specificgravity Is then 10, The actlon on the paper is
stropger when heat, from 00% Lo 212% Vahr., s employed.
‘Whea several sheets sre prepared sod pressed together
they unite to form ose. The ammonls sulphate of cop-
per 15 now bighly recommended.

C. F. E. says: Our water contains iron, cal.
clom, sodiam, potask, alamina, silica,
basic clements, with chlort
acids as non-basic. One gallon of the water, aa It flows
from the well, contains 4% gralzns of soli4 matter, after
evaporization by heat. This residue, sfter tesching s
certals point of condeasation, gives up s portios of the
carbonic actd which is held In the water {a combination
with bases as bicarbonates. Cas [t be used with safe-
tyins fire engise? Isitagood way to blow of & cer
talz portion with s surface dlow.off, say, every five
minutes while running, and sfter stoppiog blow off all
the water and 21l 2p with fread water from river? An.
swer: We are afraid to recommend the ase of (his water.
Still, with seme good scale preventive, such as the taa-
nate of soda, (t might be safely cmiployed. Bat ia the
bofler of a steam fire cagine, the spaces are 80 mmall

“that it is always best to use pure water, whea practicadle.

C. R. C. asks how chalk crayons are made;
what amount of pressure s necessary, and If asy sab-
stance other than pure chalk fs used? Answer: There
Are numerous recipes for the manufscture of chalk
crayons, One of the stmplest 1s as follows: Plpe clay
and the fnest propared chalk, equal parts, or plpe clay
alone. Coloring matter according to tint desired. Mix
fnto a paste with mild pale ale. Varfous substances are
sometimes used Lo give the chalk a clsy consistency, as
Castlle soap, shellac, gum arable, ete. To give the cray

ons solidity, manufacturers use a cyliader two or three
Inchesin dismeter, open at the top and bottom, thelower
end bolng secured over a perforated plate, baving boles
of the alze of crayon desired. A tight fitting solid
platon, moved equadly by a screw, forces the soft mass
through the holes In long fogers, which are afterwards
cutinto pleces and dried. The coloring matters used
are indigo, Prusslan blue, yellow ocher, carmine, ver
millon, ete.

8, G. asks: Was the meteoric display,
which occurred last Aogust, stmiddsy, and seen by most
of the of Lexi Ky.,noticed at any other
place 7 Have astronomers or sclentista given an expla-
nation of tho phenomenon? Was it eonnected with
Diela's comet, which must have been near the earth at
that time? Answer: M % are P ively rare
betweon August 11 and September$. A shower *on
the 9(h and S0th of August at midday, lasting from noon
until four o'clock,” Is very unusual. Webave not heard
of such & dlsplay elsewhere. If seen agaln this year
plesso lot us know,

8. B. D. asks: 1, Isit g)oulbl tomak
ure of Iron after {t has been burnt, t&h as oldel.:t’;
bara? 2. Ia there any way of reducing old rusty nCraps
of shioot Iron Into cast fron? 3. Could a blast furnsee
be worked on a amall scale with a hand bellows, profit.
ably, If coaland ore were plentiful and cheap? Anawors
1, It can bereanelted. 2. Yes, In an ordinary blast fur-
nace. I Notuunless labor were veryscheap, also.

E.C. B. says: An amount of oxymuriate of
tin has becowme wuch diluted with water. How can it
bo précipitated and returned to (ts metallle state? An-
Awer: The protochloride of ta, commonly kuown by
dyers us tin salt, i3 soluble In water, but by contact
wi'h tho alr a white precipltate of oxychloride of tin iy
fo d, which { peaded Lo the solution, glving
It a milky appearance. If this s the oxyehloride that
you refer to, you will find that 1t (s soludle o an excess
of hot murfatie acld. From this solotion tin may ba
lnc‘lﬂlnod In tho motalllc state by a strip of zino, the

fore would suggest a form whereln the balloon i
of two separato gus bags, the boat belog between them,
This scheme of course can be worked oat In many difs
fesent ways, but [ belleve that a rotary blower driven
by hand with the help of & fiywheel would saswer the

produced In this way would be entirely inadequate, We
have heard s muoch better plan proposed. 1t Is to pro-
duce uent dlscharges of some Hght and powerful
oxplosive, such aa nitro.glycerin, and thus guide the
balloon in any dostred direott

T, B. Jr. says: 1. | have a small steam on-
gloe oylinder 3 inches In dlameter and § laches detween
ports. What boller and what stzed foed plpo will it re-
quire? 2. What power would 1t bave, and (3) would it
De enough to ran & small lathe P 4. Lalso wish to kuow
what a pattern for such a cylinder would cost. Ane
swers i 1. About 2 square foct of heating surface, steam

Mschioe for Woodworkiog. T.R.
& Vai), Lockport, ¥, Y.

L andall of
wum kinds ha-

the water I8 88 warm or warmer thas the alr, 5o coaden-
sation takes place;

purpose admirably. Answer: The power that could bey

ta sray 1 OF 3 £pODZY mass. Some man
ufacturers of tin salt mix sal ammoniac with it to pre-
vent the precipltation of the oxyohloride.

Ig, asks: 1. Is th ward
mh%tuynmtgrt:nn’&vw :‘:';“;ut’:

of perpetual motlon, and If #0, how much? 2. Would
the laveator of such a devico derive any great benent
therefrom? Answers: 1. No rewand Iy offered. 2. We
think not. But you may try it + Put your.
et Withio a tub and pull steadily at the handles, This
is the slmp.eat form of perpetusl motion. In other
m.mnmmmmmumw
themielves. This is the *Idee” tn all Perpetual motioa
machines, aud no advastage can resuly,

H. asks: Ifa tu
certalu rate, can the :-:ng MM?Q.I‘W‘O' M. ‘uph‘th:
ahlp, be made to propel ber <t the same mte? Or doos
the engloe, by belog 1a the g, have more power to

pipe about ¥ luch area. 2. Aboutl one borse power. 3.
Yea. & Write to a model or pattern maker,

wove the ship than If It were In the
awer : Seo our editorial wllﬂullllll:u’lﬂl':."’ 3

e

i

e e e S - S s SR L S T R A




ihsn s hollow ane of (he same

t!}o Delng the sano

o

: WO yoArs.
W tw0 VOlUION, portage propald, for £1.

we 1eleim that o solld eolamn of

opponent clatms (t s not. Which te corvect?
The 801l coltmn (s tho stronger, (e diatietors

I H, anyw In answer to J. 8 C's query
about ol or mi!'.!m W (.mmm hodll® from rhodlum
woud (1he To01), genis’a crkmriens 80 1bs, OF old rusin.
0t Wool 3islds T eunees of oil. Color of ofl, light yel-
Towlil, by ace tarne rod, Odor. of roses. Wogd ased
for famigation, Cordial sod cophalic. lmported frow
the Levant.
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3. Y. of Lecds, X Re-
e b e et T i, s con send 7o | Lotbops Patent of the United Btates

WERE GRANTED FOR THE WEEK RNDING

July 15, 1873,

AND EACH BEARING

THAT DATE,

IThose marked () are rvissund pateats.)

W. W, A replies to T. W. S, who asked | soseminal supporier, E. 3. flarding............. WS
how (o keep paste from sonring : Stir ta palverlsed alusm | oy per, oarth, Hatsley & Wileon ..
wi Tle cooking, abolit & teaspooniol 1o & Pint Of paste. | oyqu) eloctro-dep LA 140,901
Thealnm will alvo keep the fles cut ol the paste pot. | paye the, cotton, ¥, COOK .. o viiaiieiirircessnns 1M

ks how to
B T

proceed with a drive | Bales, hoop tle for cotten, K. J,
distance snd not ob- | Barrel hoop, i, Willard. ...,
atning . %1 hate drives down 6te the ground 22 | Parrel making mackinery, {1
foet of 1N Inch tading and altaohed my pump thereto, [ Bed bottom, T, J.Kheears, . ...
bt i peabie to sIart her. | 8o 5ot Uhink that 1t s fur | Ded bottom, J. V. Taxlor ..o

at | Bed bottom spring, Van Wert & Crooley.

want of water, 84 wator oan be witalned bete al

aay thme At & depth of from 2 1o 2 feet from tho srface Doller, wash, K. 11, MeDonald
of the ground. 1 had to diga hole 4 feel deep In onder | Boot soles 10 uppers, uniting, W. Strasser..
1o put down the set length which 1 attached to the | Boots, cutting off yege io, A, Whittemeore..
pump. snd Defore [ esuld serow 1he set length on 10 the NS

cabing 1 had to dip 00t the water that had accumulated | Boxscraper, A Tester........
fe the Bole, which $ae balf f0)l.* Anewer: We canbest | Bridees, constraeting, T. C. Clarke..

snswer this question by relating a litle snrcdote.
“Sappose,” wild an s P

that 1 was In complete order; If, when pot nto a vos
¢l tho pump would not draw water, what would you

@62 “Go 1o the stde of the vessel and wscertaln V(| Carcoupling plaw, dic for, C. 1L Willlams
there was Aty water In the river,” spswered tbe compe- [ Car coupliog pius, die for, C, M. Willtams,

utive,
A K. S says, In answer to B. A, 0.'s querios
o page 21, careent yolome : Girdle trees as early (o tho
soason as the park will peel, In the following manner:
Conunence three Or four feet from the ground, out the
bark eatirely around the tree § then strip the trea down to
the ground, leaving the Lark (ntact at tho base of the
tenk.  This will ki1l most kinds of timber so that the
stmp oF roots will pot sprout. Honey locust s sn exoup-
toa. Inever knew orheand of ongof these trees belng
Killed (exoept by fire) »o that (Ldld untaprout fiom roots,
Afew times grabblog of the aprouts willend this, Tuane
awer to query 4. 1 woull saythat iron Iva permanent cure
for pese bleeding and for bolls, The best preparation
Ixthe tincture of the muriste (tinciwra feorvi muriatis).
Take 20 drops in 8 winoglass of water twice s day for
three weeks. The above s a dose for an adult. I have
kunown It fo cure several severe cases. A solctlon of
alum sometimes gives a temporary rellef.

MINERALS.—Spocimens bave been received | Cigar machines, roll for, D. A. Wightman, ..

from owing correspondents, aund exam. Clgar trimmer, S, Seholfeld. o oieeeevinnin
et e g Clgar wrapping machine, S. Scholfield ...

ined with the results stated:

A, B.G.—=The subatance enclosed 15 poat, used asa
fuel.

M. M. G,—The miperal {s felspar.
_J.T.C.—No.1 s felspar, uaed ln the masufacture of
pottery aud poreclsln. No. 2 s copper pyritcs, lron
pyrites, snd galeon, all valuable if Jo large quantitios
and pesr to means of transpor Nc. 8 1s horn-
biende; of 5o valgo; It vccurs with copper pyrites, and
s kuown es “dead rock.™ No. 4 is copper and fron
pyrites In quarts rock.

W. M, A.—The spocimens you send are Kaolin and

felspar, the kaolis evidestls resulting from the distote. | Uutter, rotery, Mellor& Orum. ..ooeainnnss
gration of the feispar., The Kaolin contalns too much Cylinder burring machine, J. K, Proctor (r).....
grit, or undocomposed felspar, to be of wae without Dental gold, manafactore of, K. 8, Wiiliama
washing. You may find some, however, a8 the depostt | Denksctool, A F. Wilber......couovuennere

s 00 lazge, that is free from grit. This is esally deter
mined by crushiag 3 stsal plece betweea the froat teeth,
The specimens of felspar are good. It Is ured by the

more extessively applied to the same pRrpose.

W. C. A.~The sample enclosed Is ferroginous sand,
cousisting of the protoxide and scsquicxide of fron or
magnetic trop ore mixed with some sllics. Itsometimes

ssliccently pare and abundaat, it might pey to umelt.

S. K. —1. Quartz, snd fron pyrites, 2. Pyrites. & Cop-
per pyrites, 4, Galena and quartz. 5. Galeoa. 6. Py-
ntes. 7. Quartz, Anamay oranalysls for sliver orgold
will cost $i0 for cach specimen,

COMMUNICATIONS RECEIVED.

The Editor of the BCIENTIFIC AMERICAN
ackpowledges, with mach pleasure, the re-
ceipt of original pspers and contributions
upon the following subjects:

On the Crewe Engioe Works, By J. R.

On Meteors, By 8. G,

On thy Origin of the Earth and Stars. By | Gasand water mata coupling. W. K1l

C. B. Jr.
On French Telegraphy. By T.
On Retrogrossion of the Sun. By C. H. B,
On Solar Reaction, By R.B.S,
Op Inversion by Vision. By J. M. R.
On & Balloon Bafety Valve, By 8. W, G.
On a Suggestion for Ballpopists. By J, W. 8.
On Boilers and Boiler Owners. By A. J.
On the Zodiscal Light. By J. E. H.
Op Fire Arms. By C.P. T.
On the Patent Right Question. By H. AW,
On Setting Saws. By J.F. T.
On Deviation of the Compass. By J. W. 5,
On Tool Holders. By H. W.P,
Onxs New Mechanical Principle. By D. M. B,
 On Turbipe Wheols. By J, H.
. Ou Navigstion of the Air. By C. B. 5.
~ Also enquiries from the followis .
WL E.B A BC M~ M AT W—E AL

wihe write tossk th idress of cortaln

X, Or WhAre spaciti | & . ,olow ara to be hiad,
Baving gouds a0 vy, or who want (o find
il wity thelr commantoatioos wn

those

 mmoNst Lo£) ror the cost af pudblieation under
w» "B saew and Pesonsl,” which Wy specially
devoted (0 Moch euquiries.
8= 4
'_' v

Ive in engt.
poeriog, ™ You should bulld an engive yoursclf, perform | Candies, drip cup for, D. 3L Aywr.....
wvery part of the work without aststance, and know | Carawalag, street, C. B. Turaball...

Box, mateh, O, Pranl ...

Bustie, M. K. Dortree (r)..
Bustle, A. W, Thomas. ...

Car coupltax, K, W, Barker......
Carcoupling, W. \. Siddens .,

Car, dumplag, J. lughes...
Carstarter, T, W, Jounston, ..,

Car stove, ralleond, W. 8. Jones, ...
Carding waste remover, G, W, Craner..
Carpet rag looper, W. Clapton, JF. .. . oaeviinnnns

Carriage springs, ¢lip plate for, N,

Carts, apparatus for loading, J, Byerly. ..

Chalr, obild's, J. F, Downluge. .

Chnle, Iuvalld, T, ArmstronR o coveeereanens

Uhurn, reciprocating, Barrett & F

eara

all..

10,559
140,351
10891
Hosu
100,859

B4%0
140,884

heean

C.Dean(r)....

‘enimore. .,

Uhurn, recip

N1

C.J, Delbrid
Clgar machine, T, Erust..
Clgar machise, 8. Scholdeld,
Clgar machine, §. Scholfield ......

Clgnr

Clamp, J. E. Sinciatr. .
Clay articles, mold for, C.

Coke from lignites, cte., H, Bogelmano (r).
Cooler, milk, J. F. Hawkios.,......... voahasss

Cooler and show case, water, P, J.
Coollng storage rooms, J. Ring
Cotton yin, M. E. Pratt.
Coverlot, C. K. Povey...
Crane, B. Briges .....

Cultivator, J. Caylor...
Curtatn fixture, L. J. Earll..
Curtaln fixtore, F. Walker....
Cutterhicad, J, P. W, Erdmans

Dish beater, 5. 8. Fitch

Ditehlng machine, H. Gonellsz ...
Doors, construction of, W, W. J, Toussalut....

potiers upder the name of ~spar ;™ and Xaolln Is even | Dredzing machine, H. Gonellaz. . .\vccenns

Dress faclog, W. H. Gallup (r)....

Drilling mactine, metal, J, C. Keller..
Drille, feodlog mechaniem for rock, 3. Doty.
Egg and cake beater, 7, W, Condon........

contains 3 copsiderable quantity of titanfium’ If found Egzcarrier,J. A Bean. ....ccocasnrarecnnrss >
: 4 Engine, compouad steam, Cooper & Emery..

Eogine, rotary steam, C, Grots...
Eye glass, 8. Greacen. ...
Eye waab, . C. Fisher,...
Fare box, R, D. O, Smlth,
Fare box, J.F. Wiochell
Fence, iron, B. G. Devos
Flle, paper, J. F. Winter .
Pilten, J. M. Evaris.....ocinnveins

aren

Fireproof shutter, LS. Mettler. .......

Flat fron heater, Wright & Sarsa.,
Floor, L. 8. Wood.. ..c.ovivuisenns
Fruit Jar, E. G. Haller.,

tng, L. I. Dodenh
Ouurn, recipracating, AL W, Staples, ...,
Clgar bunohes, making, S. Scholfleld,
Clgar bunches, making, D. A. Wightma!
Clgar bunches, making, D. A. Wighaman..
Olgar fllers, arranging, S. Scholteld.,.

raase

Hancur,

hl‘!l.‘l'. MeGlew . ...

Furnsece for roasting ores, oo MOSTT
Yurosee slag, covllng and removing, A. Klowman, 110927
Gage, dlal for proseure, J. AnBlA. .coicaiiarnnene. 100857
Galtern, goring, J. Walden (€. ociieasenns G A8
burn. 180,634
Gas from olls, maklog, 5. I, Goldthorp.... « Mo
Gate sutomatic, W, I Wooster (r) ... S48
Gate, chinnge, A. W, Wood......... 140,986
Gate, farm, T, Stoern........ » 180,560
Geoerator, steam, [, Bartoo 10872
Oralabnder.J. F, Gordoun...... 140,822
Grindstone, J,. F. & 8. 11, Green,,, . L0880
Haruess saddle, 8, E. Tompkins, 140,008
Harncss saddle, 5, K. Tompkias 140,940
Harness smddle, 5. E. Tompkins, v 180900
Marvester, E. M. AWty ocueiis « 140,50/
Harvester, comn, G. M. Tope.. 110,971
Harveator knives, yrinding, J. M. Connel,, 140,810
MHarvester knives, grinding, J. M, Connel. ., cee HOMN
Jiat stretohing machine, . Elekemeyer.. . wee 240,900
Nipge compound, L Lot ... vee 140,000
Hinge, tanle, J. W, Padmer..., ., : . 140,005
Nolsting machine, P, W, Mellen, e 110, 7%
Mook, sidlug, J. ¥, EiMott............... . 140,901
Huop tie for cotton bales, E. J, Boed, o es 140,009
Howe coupling, 8, logemoll,........... vee 10BN
Hose renl, T. J. Mayall, A oo MO
Howse, mapufacturs of, T, J. Mayall ... . 140,004
Houses, construetfon of, T. W, II. Moseley, . 1o
Houses, opstruction of, T. W, IL, Moseley 140,040
Lutinlor, N, L Donsddaon, (0., e BAM
Inhaler, Hunter & Wools... oo W Hom
Ink for stamplng purposes, J. B, ¥ Jad, o MO
Tuseet destroyer, J. A Flaney.....o.. cer HOM1K
fron snd stee), Nolton, Jr. & Peddor s 10,1
Troving Doard, 5, Basss (8o vor 10480
Journsl box Nulog, 8. Gwynn., wor HOTH
Journal box Malog, 8. Gwyann..,, verers JO0,TTS
Knitting machine, C, Callaban.....oovvemiiiniiinns 14050

Tt AONIN0, O B0 TEPRL o1 verreseress 10800

-.m.-.nnuv Box~R 0,

[AugusT 16, 1
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Knlves, forks, ate., clonntig, K. Marwedol........ M09R | gon” 0 70 o .
A, O, M. OMERL e uiniivaionvostsvayeer ervasesssss TO070 gt . T. Bruniake, e .
Lamps, supplylog ofl 1o steeet, R, ¥, DeGulnon. . 140815 G ~DEAWEN PULL~U, 2- pelatr Keastngton,C4 :._,.

Lot Hlook fantenor, D, Hunrd ..
Lomon squeerdr, J. 1 Mead,,
Lock, hasp, J, Kinzer,, .
Logr, mwachins for turn
Loow, G. Coomplon oo,
Lntrfeator, atessm ey linder, L. ¥ Smiy
Man hole covers, seenring, J, J. Ceave;
Meat ohopper, I P Bankln. oo,
Meat and vegelable catter, Hall & Elits,
Medieal compound, T. T. Wright. ...
Mirrar holder, W, Stmpeon, ..
Mitnr box, (. M, Stevens,

1301 ~L1couion Paste~D, V. Arguimbes, ¥, T,
1562 —QuILt, Bonurys.~ 1. Dass, Jr,
143 —Coyprn~Dilworih Brothers,

LG ~PACKAORNOF WHIAK Y ~Howe & !

10 ~Cioans, xre~F, 8. Kinney, Now York ety
156, —Sanpie Taees.-8.E TompkioshCo Stog)
18T~ Razons,
1908~ Vansisn ~L. L, Mandel, Sew York oty

LO0. ~HoxroraTiio Grosvies—smith & Co.,Clon, O,
170, ~Cyraxoan Srove ~Houthard & Co, N, ¥, eity.

TRADE MARKS REGISTERED.

| e

xre~FPredmana & Ou., ¥ew York eity.

Miter mackine, D, Bull...

Mot100, trasferrine, W. L sinsnasrnennare MONE SCHEDULE OF FATENT FEEs:
Movetment, Intermittent rotative, Il, O, Beynolds 140,99 :!--a Cavest, 7
Mowing mechine, C. COMMAN. . couisiiryyeennanne 180,50 lﬂuehm..m....... 2
Nomle, ateam, W. EWIt. ... : ;‘“‘C“::»ﬂmlﬂ 815

Nuabering heads, C, W, Dickinson, ..
Organ, reed, I Dardott, (0o,
Packing, pliton rod, W. W, Vanderdii,

Paint for of} barrels, ete., W. L, Bikios. 10517 :'ﬂ spplication for Retsne Sieseissnisnreraiatirars ‘
Pavement, W, Rilborn.,. 1o | U0 for E: of Patent. oot
Un grsating the K

Tarement, laying cetont, A.
Pen, fountatn, J. Goodyesr. .,
Fenell cane, 8, 8. Wetnbert, ...
Peacils, maching for finshlng, T,
Petroleum, refiniug, 8. Van Syekle......
Pipes, linlng cement, M. Stophens, (1)
Pipe, smoking, W, H. Morris, ..
Plicher, molamen, D. C. Ripley .
Planter, pulato, C, Svendse:
Potato sereen, G. Claftia ...

Pross, cotton, J. P, Pridgeon...
Printing pross, C. B, Cottrell... veeie MOBIB
Printing press, feeding paper to, Stoddard «f al.. 110,02
Proaing shoard, G, VAnoMon, ....coviiviivimenne. WO
Pamp, lining wooden, 1It. W, Wheeler, .,
Pump, double noting force, J. P, Flaodors, ,.
Pamp plunger and pump, N, P, Sneldon, .
Rallway rall Jolnt, J. BIShop.....ovivaiie
R (lway signal, eleotrie, ¥. L. Pope.
Rallway algnal clroult eloser, D, Ron
Rollway switoh, A, C. Garmtt........,
Rallway switeh, M, & J. W. Fels,
Railway awiteh, B, Hall.........o
Rallway switeh, F, P. Hanchett
Rallway tie, G. R, Richardson, ...
Rivets, manafacture of hollow, M,
Roof trusa, tron, A, Gottlleb,..o.vue
Roofing composition, C. Mueller......
Roofing, metallle, C, Lewando........
Tubibar (oto strips, outtiog, T, J. Mayall,.
Saddle tree, 8. E. Towmpkios, (r)..
Sash cord gulde, C, B, Clark.
Sash holder, Devol & OKEY., ovicesnniine
Saw, pulley for band, Boclie & Orton,
Seaflold, adjustable, J 8. Tilley, ..
Scraper, Mayfield & Payne.. ...,
Scraping hogs, McNell & Dalton, ...,
Screw cutting wachine, Jaycox & Webster,,
Seallng cans, solder for, E, Morris.......
Seat, revolving, G, . Dawson,
Seeding machlue, I, ¥F. Stind
Sewing machine, T. L, Melone.
Sewlng machine stand, H, Loth, ..,
Sewing machine table, J. Bennor.... ...,
Bewlng machine table, J. Beonor,..
Sewlog machine table, J. Bennor...
Sewitig machine treadie, W. D. Wood............. 10098
Sewlng machine balance wheel, D. G. Willlams, . 140,52
Sewling machine extension tavie, J. Beanor...... 10577
Sewling machine threader, M. A. & J. T. Willlams. 140253

e

e

Sharpening machine, Kealey & Rigney...ovvuennna. 100 522
Stoe, ladies’ gaitor, H.C, Letalnger. .. . 10556
Shoe, rubber, Hyatt & Cantold....... . 10E0
Sifter, A. Bardell......cvivinnsenas )

Soap, manufacture of, F. M. Y
Soda, extracting nitrste of, R. F. Falrll
Spadesnd fork, H. Btone. . .coorevnciinniinie... 1085
Splke, G.N. &G N, & aJr.... 1054

pinning ring, J. B. Bancrolt..... Sesadsous MUISE
Stee! for punching, etc., treating, G. W. Billings. .
Steel plates, 0. Bolton, Jr.,
Step and step box,J. Watson.........
Stereotype molds, makiog, K. A HIL,
Stoue and glass polishlag, J. Metsse. .,
Stove, hepting, J. L. Ring........

Stove pipeshelf, D, It. Moore.. HOID
Stove pipe shelf, W, Patterson.. . HOSS
Stove, summer, W, A, Barlow.......... . 1050
Tesse! for umbrellas and canes, W, Harnach, . s
Telegraph, pueumatie, A, Jaynor.......... . Hoam
Thill coupling, C. F. Kidder....... < ORI
Tobacco transplan er, C. K. Bates, . 140.8%
Toy,sutomatie, il L.Brower...... . s
Toy automaton, I, J. Clay.. . e
Toy catapult, W, 5 How, ... 09
Toy money box, T. A. Taylor., 140,398
Trap, ant, L. Rubarth. ... .. 10,554
Trap and seed safe, animal, S,V 303
Trap hog, A . B.De Vore...covaviinnnans . 10816
Umbiellanotches, A, & I. Herzberg... . TN
Vessels, oscillating cablin for, B, Welsker. . WS
Wagon welghiog sttachment, J. W HIL . ........ 1026
Walls, gage forerccting plank, T. W.H, Moseley.. 18043

Washing machlne, J. W.Coproy,....
Watech sscapement, D, J. Mozart. .
Water closet, J. IL Stevens, .....

Water olovator, 8, Beanett........ « 0SS
Water, elovating, Dlanchard & Frall, 140,579
Watersupply valve, P Haevy ... ver HOQI
Well, deiven, G. W.Storer............ + MO
Windmill, W, WoMursh'& O, K. Miles. 10
Windmill, J.F. Stewart ..o, « 0S54
Window sash and frame, 1), Mao « GRS
Window sereen, J. A Thompson, ,...... Shvnpassssans P

APPLICATIONS FOR EXTENSIONS.

Applications have been duly filed, and are uow ponding:
or the oxtenston of the followlng Letters Patent, Hoars
s Dpon the respeotive applications are appolnted for
he days berelnafter mentioned ;
0,010 ~Door LAsTING Macmixe,~J. Purinton, Sept, 1%
B2 ~SEWIX0 MAOHINE.~K, Vogel. Beptembor 15,
1,701 ~SXBLETON SKIRT, =1, Draper, September 17,
4,98 ~DovnLE Fuioriox CourLixe.—J.Hendy, Sept. 3,
UM ~MAKINO DAunELs, w10 ~G, W, Banker, Sept. 2L
5,50 ~Hanvesren~E, Ball, October 1,
BT ~En FoLomns =L, Olark., Ooctober 1.
BN ~WEEDING [lors.—J. M, Adams. October L

EXTENSION GRANTED,
NS ~Pourixo Exoive.~11, R, Worthington.
DESIGNS PATENTED.

0 0TL=NURIAL CARKET.~B, F. Helmbach, Alleatown, Pa,

Vo fllog & Disclatmer. ... ......con
sk applieation for Deslgn (3% years),
"' an appileation for Design (7 years)..
On a5 apolication (or Destgn (1 years). ...oqeenees 830

CANADIAN PATENTS,

OFPICIAL List oy PATEXTS GRANTED IN
Caxapa vrox Fusnvary 14, 1878, ue 10
AXD INCLUDING ArniL 7, 1878,

Patents taken by eftizens of the United Siates are
marked U. 8,

INoTE~Under the new patent law, now In vogue,
Amoriean citizons may patont thelr lnventionsin Canada
ou favorable termy, For full particulurs, sddress Mann
& Co., Ofice SOtRNTIFIO AMERIOAN, §7 Park Row, N. Y.)

Axle blank finlshing tool, II, E, Forrest, U. §.
Barrel hoops, C, W, Rider, U &1 .vuiiin
Bed, lounge and chutr, J. Kluney
Bllng, metaliic, W, H. Rodden

rasuaans

Boot sole finisher, B, 8. Bryant, U, 8.,
Dridges, truns, C. G. C. Stmppon..,
Burner, s yapor, &, W, Park, U. 8,
Caut hook machine, W. P. Kilgore, U,
Car brake, J, Heberleln, ... oooveuiiinias
Car brake, steswm and alr, 0, W. Ketehtim.,
Car coapler, L, FOrrest.....c.oceieriss
Car coupler, G. W. Putnam, U. 8.,
Car coupler, W, P, 8cott.......0euun
Car coupler, J, F. Holman & E, Henwoo!
Car coupler and buffer, W, P. Scott,, ...,
Carriage shaft attachment, G. B. Stoek. ..
Carriage, hand propelling, J. A. Foursfer.
Carrlage poie and thill ebifter, J. Macheth
Castor, furnitare, ¥, G, Ford, U.S.....
Cheese box, A, T, MOOIY...ovurves winin
Churn, H. J. Wattles & A.D. Cable, U.S...ooiiiinn
Churn attachment, J. Bates & T, McKeRRy..oovuiie
Clasps for tubes, E, A, Dy, U, 8, oo ooiiiiarimsnnsnnns
Clothes, cutting, J. A, Joh .
Clothes rack, G. A Kennedy......ovcimsirrsnen
Cooking range, portable, J. Magee, U.S.........
Comn planter, A, C. Eeat, Un 8. ...coiiiriannnes .
Creeper, 1co, B B, Colby, U. Bl oo iiviivensuessnsins HI23
Cuartain fixtures, O, Buckley & L. L. Sawyer, U. 8., 315
Cutting textile matestal, A, Warty U. S ..
Dye salts, ete,, T, SIEre, Jr. ooovnccisiinnnen
d. V. e -
Flre isher, J. dner & W.F . Beask
Flahing, balt for, W, Barper & W. Smlth.............
Fhoh spawn hatehor, M. G. Holton & §. Oreea, U. S, 229
Gan, heating and lghting, C. W. & A, H, Harrison.. 3193
Gas lighting apparatas, J. P Tireell, UL 5.0 00 419
Gas generator, hydrogen, H. P. Allea, U. 8. ........ 3}I8
Gas Mumt . A. Capp 220
Gas, manufactare of, W. D. Rack. ...... IRBCSR I - |
Gas, process and machise for, T. H. Hicks..
Gate, farm, J, E, Fraser........ '
Graln cleaner, A.Hunter & E. H. Osborze,
Grain cleaner, A, Haater & E. H. Osborne, U.S..... 2N
Graphite covering, A. Hitchooek, U. 8., .
Grate bar, J. W, Stanton, U.S........
Harvow,J. V. Hough. ..

Harvester, self binding, Gordon
arvesting mwachive grinder, J. H. Carraz, U
Hat, felt, J. T. Wartag, U, 8. ooiiiaiiiasies
Heattng air and gas, T, Whitwell..
Hoes, M. Cobkerty, U. 5. ...
Horse hoof spreader, T. Anustrong. .
Horse power, endless chaln, G. C. Hodge,
Horse rake, O, 1L, Austin, U, S,
Horse ahoe, J GAUPO....uivvivmmsimnrirniinn
1ron and steel process, C. W, Slemens,,
1ron cro, smeltiog, P E. Jay..
Jack, lifttng, F.8. Smith, U, 8.,
Kitehen smell conductor, J, Newhal
Rattiing machine, J. 5. Shaller & J. C. Ford, U. 8., 2135
Lamp, T. H. White & E. Kalght, U. §......
Lamp, B. Hitcheoek, U, 8.......,
Lantorn, Keroscne, J. M, Stone,,
Lounge, brd and ohnir, J. Kloooy .
Leather, dressing for, F. G, Dell, U,
Lok, Ume, J. Barge, UdBo o iinmsmsssainssnny $190
Locomotive smoke conanmer, R, Mawkes et al U8, 2,158
Lyes, trontment and ro-usy of, COM osslo du Motay 4,158
Maple snp ovaporator, I Pagoielo. ., 418
sMelodeons, A. F. Yarwood.,..
MK wolghtng can, FoW,Btrong. ...
Nafl entting machiue, J. Lawrenod, U, 8.,
Nadl maehine, horse shoo, 1, A Wills, U8,
Natmeg grater, T, 0, O80llvan. oo
Ofts and varnishies, claritylug, F. Kersting of. ol ... 2001
Organ, Lo K. PUN0R, Ul 8.0 oiiveseaivossnrssnsvassses HIFT
Organ, rood, L, K. Fallor, U8 vene 2150
Papor polp propelier, T, Nugont, U, 8 . 38
Papor, manufacture of, G. Noble ..o ccarrnanneives HI68
Petroleam, distiling, E. ¥, Prentis & ILF, Howell 2,16
Potato diggor, 1% M, Bawtiuhimor,, ... EALY
ot titer and holder, J. Grant. s
Power, transmitting motive, A, D, Fox....... eiens 310
Printing adjusting oards, ote. for, G, W. Verrall.... 3,100
Pulloy hub, friction, H, COX.. i ieemvens ARteqassanossats NI
Pulp, reduciog wood to, W, M, Howland ¢t ak, U, §, 2,100
Pump, B Gravor, U, 8o ovveiininns weee B186
Rallroad car spriog, I', G. Gardioer, U. 8,
Rajlroad clinlr, A, Van Guyaling, U. 8 oo aae s
Rallrand rall and taatontug, M, F. Molutyre, U. 8., 114
Raflrond chalr and supporter, A.Van Guysling, U8, 3,129
Rallroad cars, satety ahoe for, 5. W.Emary ¢ al,US. AL
Rallway car whool, W. Wilmington, U, ... L2
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JT2~DURIAL CAnx.~D, F, Helmbach, Allentown, Pa,

Rall scabbard, ete., J. ST oviiiieiins 2,006
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_
Nake, ho"O.L A Pl-ldock u. F 214
Reln holder, L, D, Howard, U

Road scraper, W, Thompson, l' r'-..
Rootng componnd, D, G. Conger, U, §
Roofng, artitielnl, D, G. Conger, U, 8..,
gaw, A, I'. Sproul & G, I, Comn, U, §,.

N AL
Baw jato, osollintiog, C. ' MOIES .uiiiryirnnrivenss 2101
Baw mln-.nlnx‘ for elrenlnr, J, A, Fordon, U, 8..., 2,104
gawn, J. K. Bworson, U. 8., etal,.....ooouvss ¢ .00
gerew wobd and driver, A, I, Lightuall, U, 5...... .10

Soythe sonith, ¥, 8, ulnwrl

.......... e 1.9
Seeding machine, C, K. Patrle, U. S..... PRIt
Sewing waohive, T, lhnh on & \\' (. \\ rlhm AT

Sewlng mavkine for boots, M, J. Steln, U. 8 R AT )
gewing machine bemmer, J Miller 5
Sowing maching, leather, G, V. ShefMold ,( .u U.8, ¢
Sawing maching, sole, B, O, Crosby et al,, U, 8
Sewing maching treadle, J. ¥, Webater
Shingle machine, J. Goldle & D, Cameron
$alp plank and roller gage, J. 11, Johnson
shoe, lmproved, T. B, Evane, U, 6......
Saow plough, J. O, Staekhouse, U
Soap taking, E. H. Gibbs, U
Spring bottom, P, Wells, U
Steam bollor, nloaning tabe ,.l Colllcott, U
Stoam boller gage couks, W, Palutor ¢t al,, U, 8,.
Steam bollee, romoving me, W.II, l)uuuluu. L'.:i.
Sieam engioes, governors of, W. A, Cogswell, U. §,
Steam englne pumps, G. Wightmnan.,......
Stoam englae rams and punps, W, (
Seam teap, J. H, Blossiog et al,, U, S..000uvnin
Steam valve, automatic, G, J. li:u--u eal.,
Steam valve and chest, W, Glen
steel, J. Baur. . ... :
Stoae borar.elo., F. E. B, Beaamont, edal.....
Swaoe barer, h)uruouuc.} E. B. Beauwmont, « al
Stone dressiag machine, J. E. Holmes o al.... A
Stone drill ete . F. E. B. Hesumont, efal............
Stove, heating, J. Oray,. 8
Stove plpe stone, Busk for, P, Ju‘)h & J Jo Hife...
Sargical Insiromeat covering, W. Hurlstooe
Telegraph, H. Highton........
Thresd'og machine, J. Glllu;\
Tobaceo box and catter, G. W, MNunter e nx
Tramways, steam carriagoes lnr. J. urnnl’nm
Treadle, machine, G. B. Kirkham, U S ove
Trowser legs, lroning bottoms of, T.
Truss, eagine, J. D. Fitch
Trussos, engine, G. Stevens, ¢f al.
Vault, fireproof, J. W. Warner, U, S..
Wasking apparatue, H: B, (omcr.dnl U.
Washlog machine, W, J, Freeman, U. 8......
Wastilag and wringlogmachine, J. Ewiag, Jr..
Water wheel, B. Cockley ef ol , U. S...civenns
Welghlng machine, A. E. Emory, U. S..
Window shiade, E. Metealf. U, 8 v
Wreeks, spparatos for ralsing, H.F. Knapp, U. 5
Wrentch, F. 8. Gllbert

Foot, or Steam Power

BARNE'S PATENT *om

Scroll Saw.

PIICE TILIRTY DOLLA RS,
Kyory Mullder, Cabloet Makor, Pats
tern and Wagon Maker—aevory Waoon
Workershould havo one. Only thron
yonrs in moarket, yot thousands weo
now uslog thew.  Send for full des

-ulpllun Lo
. F. & JOON BARNES
Rookford, 111,

Massachusetts Agricultural College,

Founded and ondowed by the Statn lur the Hberal educs.
ton of the Indastrial Classes, wil) bagin 1ts poxt soade
mic yoar Aug. 27, For ulumgm u(‘ll'ﬂr"ll“l'lll dross
Prestdont W. 5. CLARK, Am)u e, llu
$125 A MoxTH to Lady Avents. Addrest Kidis
\hun-'n BIXO (u Waltham, Mass,
Sl LL YOUR PATENT.—The adyertiser,
who negotiates sales of yaluablse patents, wishes, M
ance,0ne ar two really good Patented lnventions to sell,

Nondvance charge wade.
Address

P.O.Box* 5|w." P\nn‘ \nyh

G. E. ILLINGWORTH.

NEVILLE ST. FOUNDRY, LEEDN, ENG,
Makoes nnlucl.nll) of 101, Lathes. All parts are Inter:
clangeable, bolne mado o dopionte, Cus gusueing nes
carscy and’ excellenoe of norkummhlp rice for 19
faot l'l‘!l. nlldr surfacing, and serow outing complote,
L0500, ¥ ﬁ tverpool, For Fhotograph and full pars
llxulnr- \um -llru.l

ORTABLE b"l‘h\\l lm.\ﬂl l 8, COM Iil\

fog the maximum of rrﬂclﬂnr? -lulnl-llli) ani econ-
omy, with the minfmum of welght und price, They are
widely and favoratly xnOwD, more than 1,000 belng 1y
ase.  All warrsoted satisfactory or un -qlv Jescriptive
irenlars sent on spplieatioa. Addr

THRE J.'C. HOADLEY lU l.-v:nce. Mase

L‘beny': - Ma W York.

NEW YORK STEAM ENGINE CO.

MANUFACTURERS OF

Machlmsls Tools

ALL DESCRIFPTIONS,

98 Chambers St. NEW YoRK.

“WHALEN TURBINE, Ao rsks o [lll’\ LAl
leoblcllcnl(rv:c SeTn Wuu.u u.h-u-n Spe, N. Y.
MAYO'S PATENT BOLT CUTTER,
e \cnd for Ninstrated Clreular, Clocinnatl, Ohlo
MENIA SEMINARY, AMENIA, N.Y . —
A Famlly Boarding-Schiool. On the Harlem Hall.
rood cighty-five miles from New York, Full coumes
of semrnary (nstroction, with prepardtion for college
crbuslness. Personal care lnstudy, hablte, sud besitn,
Termps, $350 per year.
Fortieth yn.rbeduﬁept.u. 8. T. FROST, A.M.

.‘Z\drrmstmmts.

RATES OF ADVERTISING.
Back Page « « = « « « = $1.00a line.
Inslde Page « = « =« - « 73 cents a live.
Engrar ngrmay Read adoert sements af IAC M2Me rale per
Mne, bymnrcm:u G4 the letier-press.

WOODWARD'S
NATIONAL

~ ARCHITECT

1000 WoRKING DRAWINGS,
Plans, Dotalls,

\ sgoclnmtlunlﬁ Eatimatos,
1 - ‘t;n." DoLrans, post-
== pald,

MO!gﬁTO!ﬂ o 'l‘lONAL}Sl’x“lJollun. post

%2 LDER.

CKTON'S \' 1‘] AL
PENTER & Elt. gﬂlx“!l)‘?llnr-. post

und Roolu

\GB DD & CoO
Al 243 Bﬁ-d?my. Now York.

Pass This By iﬁf&",:&'.?.".".‘.":'.:u'ﬁf.“n“ﬂ,‘

make motey, (An or Woman,) Kot & poatal card Xow

dc-ndnnnd
AGEVIN 800 a Week. Saanit

vidors
LES.

xunn !'on-uu Tanne Co,, 571, Luuu. Mo, | [
(YORN HUSKER — — Pilips Patont — 50| 0

Dbughols per hour. S.C.HILLS, 5! Courtlandt 8t N.Y,

GREAT REDUCTION IN PRICES |

PATENT HOLLOW
OBI"A'ILI?E g&glxl; §u u‘:aulum Clamps ;l both

Iulol%dop from % to 2lnch, $690,

M

158 first clase 100l which has

Memlﬂl-
MPROVED FOOT LAT(H-LB. SELLING
Everywhere.

mmiﬁ'nzgg’nm and
Industrial

EXHIBITION
For 1873.

PBOVL\"GIAL A(lRl( ULTURAL

B oo
Bl o e
"".’3"% ‘t"....a of Asmu:?‘-"a %'ﬂl

t be recelved after the Wb
IWDONH’-'I wot after the

f N

f Rallway and Ste m‘:oul- 'lll
l’ ‘uﬂ olbronlh ol ra s,
W’ further o undersigoed,
b % c. ;%v uu:?oll of Agriculture
y THE * rml.wr.wma ¥

H YDR LIC JACK.

both endu; nl rk
ma.:':av.. i
L "
p tnm.u-l..tumuu.

WOODBURY’S PATENT

Plannﬂ“and Mggh g

Lideusen 0

w

8. A. WOO. ;’1 o, N, T
Send for Cirealars. ad -\ml Boston.

AGE'S Water Flame Coal Lime Kiln, with
coal or wood. No.1 Soft Whita Lime or c«ugnt
with mol water. C.DLPAGE, Pateuton Rocheater N

EAMEIOV mmq AlmRRBS-—The

%e ‘Do you want a

lm nnd comlombla d Hcm L, ’nu- Noftest

nlu  clieapest, nost ponular, and dunb&u ?rlnu Bed |

rkot. d \I Ieldlngd -lerl. com-

pmo wlthont compoked of lontolom torm-

pored stool ap: n W0 un tod that the hressure n equally

lu b\m l-‘u y moved or mrric about the houlc.

turned, or rolled up ko » blanket. Both

-ldu nllku. ko {rame.no woodeb slats, no lll'lpl Moy
b usea on foor without bedstead, No w

quired, Neecds only Balf thickoess onulr m-llrvn The

ngu ur alze doublo { n. 61n. by 6 T, contains 192

upbolstery springe aud  welgns only thirty

fm. Mora springs tor your money tn this bed than (o any

other. Warranted pofsaless. Any sizos made to order

g.td {zr muokml clrwxlu. Retall price of double

7

bed or a;nm . to -u rla 0

“count lo waut.

g.r.c. tl!M ugco.. ll.. cor.
urch New York,

BOULT'S PATENT
Siugle Spindle
Combiuecd Moulding,
Paneling, & Dove-
tiling Machine,
70r Cu-rln.. Faneling,

mtu r noulnlo:
uﬂon nd Dove-

talllogand I(unllu Thn

simnplest aud most useful
Mscting for Furnlture,

House-Aniabing, Cars, Or-

;rn.‘ u'cn.\lnckou.
o

aitimiy CONEAN Y,
:‘1‘“" ﬁ‘ .r.-, telo

l ASON'S PATT FRICTION CLUTUHES
M |

A e
OULDS for Fruit Jars, Patent

LABS LI llo(}lu,tzcc ')umkh 1, nnoon:‘u

luq u‘"“'ua‘a"r::‘(.ﬁ-uuu S ' Bort-
LR ATTANTION paid (0 MOULDS for

yuare u

ANTIOLA
.ﬂ_*f
‘0 FOUNDERIES, vw.,rnu I('opm\l'nlknk.
. bl A wit K by o
‘m .!'.""“"":'L:‘."’..y?tm‘.’. ACHLE Y FRLTN
th Hteeol, Now York,

nu ) umrl lor

\ mm -lu sent by matl lur ‘Al
N i, L WOL COTT, il Cuathanl Nquare, New Yor

Machine

Wood and fren Worklog of uvr Iu Leather and
Hubber Belting, Ko |.nr¥ %m lll lul..c.
GNO, PLACE & €0, 191

(old Rolled Shaftmg

Host and most porfeat »hnu over muade, conmtanily
on hand (o Isrge quantities, furn! uh .?Iln any lengths up
4

to 41, Alxo, Pat, Conpli alling adjustable
li‘nnm e, ’ ’lﬂi ‘ 2' é‘{‘
it hatibers Hiroot, § -' ork.

“Sturtevant Blowers.

Of every sizo sud desoript) aunl on \ulnd.
2 GRO A
ln Chamben Iutv\ hr- York.

PATENT PUNCHING .
F i X
NSHEARING MACUHINES,

With all Modera Improvements, in forms adapted (o ove-
ry klnd of vork. WANNAXTRO SOUFERION 10 ALL OTIERS,
Prosses sdapted to ull Kinds of work (o store ready for
shipuient .

MOSES G, WILDER, 141 Chambars M New York.

Farrel’'s Patent Railway Crane,
Patent Ground Chilled Rolls,

ROLLING MILES AND MILELMACIL \l l(‘.

Panches and Shoura for heavy work—=Fiy W ln Bhafis,
venrs, Palleys, and Speolnl Custings, at l-. "
FARREL IUI' MEY & WA 'lll\ Co.,
MOSES (. WILDEN, SELLING AOFNT

121 C I\.uu»(n Strdol, New York

(NOWELL PATENT DOOR AND GATE

| SPRING. worth ten of all others. Won't cofrode

of break. Ask the Hardware dealers for I, or addres

Sole Maonfacturer, JAS, I “IIITE Newark N, J.
Territ ry for Ssle.

OLD ROLLEL
SHAFTING.

~The fact that this shafting bas 33 per cent gieater
"Uengiu, a Goer Gnlal, and 18 trast L0 Rage Loa0 auy viher
In use, renders It undoubtedly the most economical, We
Are alyo the sole manofacturers of the CxreuraTEDd LOL-
LIXA PaT. COUPLING, And tum;"h Pulleys, Hangers, etr
of wr uwu -ppmrod styles 100 ll;(| r{ulled on gnpll
cation t ks
Try street,2d and ua uuun. i mbuu b, Fa,
8. CADAL 8¢., ChICREOD.

2 ocks of this mfllng in store and for sale by

B

"I!m% NS G
ries I og

umnlc to

ed
et on the oar ar
L.”o mbscriber- on a guarantee that the money wilt
refunded any time within three months if ot sat's-
factory, We havenot becn asked (0 return adoliar yet,
10,000 slready sold, -Siztesn large pases. The Dost and
chrlpcot gpcr In the world. A §5 chromo to every sul.
s. ’ k &’ot three monlhl on IhrhlhA'rrnu ‘II)I{'}fS
ne torthe paper three months, and terms., J
& HADLEY, Fo gl‘bnm. 17 Broadwsy, New York,

0 MAN UFACTURERS and others.— W,
Hoorze & Co., Wholesale Com'n Agricultor |
gents, dotng buulnm with Seedamen, Druggists, Tron-
MO L Rers, urocm inall uru ur lmm,d are able 1o
extend Agencles oF 10 {ntroGuss  uxef \n\ ventions:
References nxcungea. YOBTBR I'LA
GREEN, DUBLIN,

weo ean peil Firt
s Jur $200
costs |eah Lk $301

U.S.Plano Co., 810 Broadway, N. Y.

lCHARDSO‘I MERIA\I & CO.

turers of lhe hle Prov,
els’ and Woss Planin bines,

fatent
1‘ lch‘n'. %.
cud momln Tcuonlnt. M‘-u' clag. "“""5‘ haﬁlnlg
1, and mulnr wing Machines, Saw », B. w
Arbors, Cut-aff, aud Rip-saw M

other kinds of Wood- workln binery, Catalo) uc-
and price lists sent on spplication, Manufactory,
CGI(C?.MW Warchonse, 107 Libarty st, New York,

OR SALE—The right to manufacture nnd
Sell the Patent Stave Graln Baskots in tho States of

ta, Pennsylvania, and New York. Said nnk«u pro-
trcted by numerous puu uta lestied to Horn g Jones
and others, I!REWSTER. Appl Mou. w l-.

II IIIIT:J WROUGHT

IRON
Brams & GIRDERS

r ‘nb Union lron Mills, Pitwsburgh, Pa.

and Anmuﬂ- 1a called

The attention of Knginee
od W ‘?0 and virders ‘l‘"

mled) m which thecompound welds between the »
which have r(nvm s0 oblectionable in the
uld mode o mdwr lnl.cvo entirely avoided.

ﬂrog.ulnc? r‘l:or:“. th
Caruegie, Kloman & mgn rxn.

§25 A DAY | Aot unincnsy

Nfiagara Steam Pump.
il 1y T

0 INVENTORS

MANUFACTURERS

rs of the &34 Exhibition of the American
lulun. of the Oty of New Yerk, beg (o announae,
that the Brhibitien Balliloge un 84 and 34 A venues aod
63 and Blh Streeta, will be open Tor the reception of
heavy Machinery August 15th and for other artichos,

The Manage:

Beptambier 1aL18T8  The Exhibitlon will be formally
opened Saptembier 10th,

l?or punlcuhn, allilrens "ﬂrncul Saperiowndent,
y New York,"

l h‘eut ﬁhlnﬂ &

alrn nl lll Ef n u;:.l ‘bo_ ??é'l::l" r‘m;m,.

urnolr:.' Vit

OOD WOltKlNG MACHINBERY GEN.

% INUM'J AND BARREL MACHINERY —
\

ig%_ T ‘""""'-am"~"1."',.“,..x.

l:é }l‘l'h Th}l"_l(’,glo”\' I“D P A'l"l‘l:.lle ~MA
X0 uu\.n,n 01N, ‘ﬁ'.‘i’.’.;‘v‘.,‘.?‘é..::?.": Nd

]{l\’blt\'ll‘w AL‘ADIJM\' l’nughkm\mlv
N.Y.~Work rocommemuupl 1, Doye, ' Fall tn.*

2 ll{“o ocluu:ﬁ, Wooddﬂrlh (mmunq Itioh-
‘w"‘,‘ Mﬁ?%ﬁﬁ"ﬂm‘" HARDEON,

l w ‘l"
ohlnel“Spoke and \70 urn u&uwu- and vnrlour

109

wn PLAGE

| MACHINERY, 8t R

Andrew’s Patents.
Nolselons l'alrllon Grooved, ar Genred Holsts

Nn%ny glﬂ Ty = ev.:w’ iy 1 M‘nl.
3’5“ Single, 1-2 (o

3'. “rﬁ'nal'lo
i i

Centrifn uf ey
All'l“;r d-"% le, Durnble, and l’cuo-lal.

1o 1
s..ﬁ:‘:: :::.i"z"m'a
W, "'"WEK?.%M New Yorx.

WIZ! D!}LL‘SJ*TBS;MI& "

T

Qy“ ﬂ.u—n : ?,{‘;Z;f“’ .'/,w'.'fm". i’mth.
1832, SUHENUK'S PATENT, 1871

W()ODWORTH PLANEHS

Aud Ke-fawing Machines, Wood mm‘ ; T‘?C*‘!

chinery, Engines, Bollers, ete.
SONS, Vatteswals, ¥, Y. 400 118 Liberty St., New York.

Mouwldloe, Martising, T I3
other Muchinery tor ‘\'OIXIDI 1n “‘
thrers of the celebrated ¥ rier anl -
and Antttriction Catters and the haw
Saw. Factory 30 sallsdbury St., Worcester, ~ s,
rocm 341 Chambers & 300 Roade Sa., N,
ullLL “ 0.

GEAR'S PATENT

VARIETY MOULDING MACHINE

The only simple, rnm‘!'ltmd reltable Cﬁﬂﬂl‘blg
Machine known. ity of "atents sastaloed (b Uni-
ted States Circnit Courts. lafringers who 40 pot make
immediite -cmcmenl. will be prosecuted. [ Mxax
nUsIixEss. A S GEAN, &lr\l nufactprer & Proprietor.
Also Manufacturer and Desber (o all tlndo of \lldolnny
snud Mechanical Supplies. % Sudvury Si., Poston, 3

$72.00 EACH WEEK.

A‘nnu t.uuzd eve bere, Dusiness strietly legiumate,
Particalars ?" .. Womin & Co_u’t. Loais Mo.

Improved
THBMAS LEFFEL.

nn:eM ia Power for -un

3¢ "W&’rm

‘lnlcd

K DE
®, Y.

azd Prico lu'

n'n. AND )lr.cn AXICAL ESGINEERING AT
Reossclaer Polneelnle ln-tluu.'rnv.
.Y.-las‘nu:llun Yory prac avan + Rusur.
country. Ondnslnobuluu lent posi-

um. Beom-se t.l'-vn. Forthe Annusl Reglister, con-
lnning improved Uourse of Smd* and fall particulars

ress Pror. CHARLES DROWNE, Discetor.
g :uruu and Ch.
PW% ?‘ra mgtﬂg
DROP P hx.nowx COxXN.

 WAYNESBORO

gg8T
(mHSI'IiIVmE{‘

S et
BOIL.ER IV()RA,S

St aud Portable Engives, Superior Balanced
Sild v“vry all Kind Hoflem, t‘no?.;nr Sawmilly, Farm
Engines. For Iustrated Clrcular, Pries H- &0,

Addresa & CO.,
W n)m‘lhuro 5 anllla Co., Pﬂ

il An deutfche Crfinder.

Dicje grofe uund thitige Clafie unjrer 2
vilferung  madien  wir - bejondess b-.mni
wfmertjam, daf unfre Rivma durdy ifre Ser-
findung mit Bajbington und den enropdiiden
Pauptipddten, befondere Vostheile jur Erian.
gung von ine nad andlindijden FPateuten
bietet.

Qeder Cxfinder, gleidyviel welder Nationalis
tit angehdrig, ift burd) die liberalen Patentge-
febie der Bereinigten Staaten jum Patentiduy
fite Griindbungen bereditigt.  WMufre Firma ift
beweit, gefriigt anf 261dhrige Exfahrung, deutide
Grfinder jeder Seit ju berathen und ju mifigen
Preifen rajd) uud pinftlid) Patentezu nlangm.

Die Deutfe Sectione ift in dem Hinde
fibiger demtider Jngemiewre, vade in Nr
Office parintid mit Grfindern vexlklhren
werdon.,

Der , Scicatife American™ toind in fiinm
Spalten dic bedeutendeven Crfindungen  be.
{predycn.

Convefpondeny erbeten und prompt Leant.
wortet,  Famphlite in deutidier S prade wers
ben anf Beelangen franco gugejandt

Adreffive:

S & go,,
wictentfic .qu-rmm“ Datent Agentur,

ROPER HOT AIR

ENGINE COMPANY, % Now Churoh 8t Now York

87 Pat Now,
Noew York Qity
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Seienfific  Amevican,

[AucusT 16, 1873,

SMlesiiisemeins

Adver WU be admirtted on AL page ot ihe rate of
$1.00 per bne for cach inmrtion. KWgraviags may
Aol nuivertisements at the same rate per Nne by mear
wrement, as the letter-proes,

TAe 0alue of tAe SOTEXTIFIO AMERIOAX a4 an adeertixing
medinm OINNOE de orersitimated.  Tlacirewtation (s ten
times greater than that of ony simidar Jonrnal now pud
Hohed, It poen inte ali the States and Territories, and (:
read in Qll the prizcipal d brarves and reading roomse o
the woordl.  TWe invite the atiention af those wAo oiah 0
moke tAelr business Enown 0 the annezed rates, A duai.
ness man wante sometAing

PACIPALET
1’:7:‘(’::\‘\:(:?{:‘;: ,‘Nr.,nut o adrertise in a paper of
cireulation, it feworth §.75 per line to

more than 1o see Aix adoer-
Je wantx olreniation.

(Aree thousand

advertise in one of forty-Kee thousand.

) “yoade with Stenefl and Koy Cheek out.
MONEY fits. The cheapost and bost, Cataloguo
and samples free. E. M. DOUGLASS, Brattloboro', Vt.

GENUINE

Faltham Watches

tinae to supply theso favorite time.koopers, at
th?fo?e:ll:‘-ﬂcn. ln'\‘,pll{\‘lll‘ a!] who Intend pnrchnlnf Y
wrated to write for our DEsORIFYIVE Parox List, wbich

freo to any one.
I ':nld‘rlm l.lou [escribes the varions grades and gives

th?relgm and quality of the cases, and the prices of
each.

3 rod from our List, by
B;‘pm':o'w;ln ‘:‘.A‘-:rg:\rcvor remory, wll?-
the bill to collect on ulv‘“\'rry. nllow!nu tho pure
chaser to open the package and oxamino the
watch before payiog.

With every watch we send the

Certificate of Guarantee

of THE ANERICAN WATCH CONPANY OF WAL

Tf\lf:,l‘.“ﬂ,l:&s..' Imitations of Waltham Watches have

lately been put on the market, capecially at tho Woeat,
urchasers cannot be too puvliculu {o making & sclec-
fon. All infonuation deseribing

Genuine Waltham Watches
b Price List, Write for a copy, and
::L(t;:nln‘t:\r;l\lgizr;rf:'r"r‘e_\l;.w\;. X T;irt nnrl'l\ural
Cards con de ssed Jor this purpise.

Addrom

HOWARD & CO,
No. 222 5th Ave., New York.

£ A spooial Wateh for Rallroad Man and Travelors,

5 SCHLENKER'S PATENT 5

BOLT CUTTER

NeEw INVENTION. ADDRESS,
HowaARD IRON WORKS, BUFFALO.N.Y.|

Py, 9 SAFETY HOISTING
OTIS Machinery.
o34 o TS, BB Yofk O

EVERY VARIETY

STEAM PUMPS.}

SEND FOR LLUSTRATED GATALOGUE
COPE & MAXWELL MFG.CO.
HAMILTON,OHIO.

satisfactory results wi

ine our blast pipes.

William Smith’s National Foundry
and Pipe Works,

Pittsburgh,

Dear Sir,—We are pleased to report the most

h your No. 9 Pressure
Blower running on our 72 inch Cupola, melting

45 tons of Iron in two and one-half hours,
atid believe we could do better still by re-arrang-

Yours, Truly,
WN. SMITH & SONS.

Pa,, Oct, 22, 1872

Mass.

THE

AMERICAN
Turbine Water Wheel

Tias recently been liuproved and sub
inrlml to thorough [esta by Jamos
morson, Holyoke, Masw, showing
bigher average roatlts than any Tur
bine Whoel aver known, A fullro-
pOart may be obtalned of STOUT
LLLS TEMPLE, Dayton, Ohfo.

WIRE ROPLE.
JOHN A. ROEBLING'SE BONS
MANUFACTURKRS, THRNTON, X

.20
Fon Inclined Planes,Standing Ship Rigging
1

Liridges, Ferrlon, Stayn, or Guys ot Derricks & Cranes,
Iler Ropes, Sash Cords of Copper and lron, Lightain
Conducters of Copper. Special attention gl en to hols
Ing rope of all Xinds for Mines and Elevators  Apply for
olrsular, giving price and other information nd for

hlot on Tr lsslon of Power by Wire Ropos. A
larye stook constantly on hand at New York Warchouse

No, 117 Liberty streot.

LUBRICA TORSE.,

REYFUS' transparent Self-act

ing Of'ers, for all sorts of Machinery

lnrll !-h-lll:!:g. nre "“."lﬂle Inzﬂl RERBODA,

saving 75— per cent e SELF- by W

ING LUBRICATO for Cyllne cg‘-'lil

p now sdopted by over 1% R, R, In th» U, 8
and by hundrods of stationary englues,

NATHAN & DREYFUS, 108 Libertyat, N.Y,

Save fuel, and luprl DRY steam, Easily attachea to
any boller, IENRY W.BULKLEY, Engineer.
% Liborty St., New York.

For testing Ovens. Holler
Pyrometers. s ni o,
Super-Heated Steam, 011 Stills, &e,
Addresa HENRY W. BULELEY,
9 Liberty St., New York,

EACH'S Scroll Snwinxsz Machines,—Chenp-
estand best in uee. For Illustrated Catal
‘rice List, send to H, L. BEACH, %0 Fuﬁofgl‘.‘. l':’m{c o

SSTOWNGSEND., 31 LIBERTY ST

ROOTS FORCE. BLAST BLOWER

SPEED ONLY 100 TO 300 REV. PER. MIN.
SAVES HALF THE POWER REQUIRED FOR FAN.

PH.& FMROOTS CONNERSVILLE,

IND. MFR'S.

NEWYORK, GENL AGENT.

“MORRIS, TASKER & CO.,

MANUFACTURERS OF

AWERICAN CHARCOAL IRON

Boiler Tubes.

WROUGHT-IRON TUBES
{AND FITTINGS, FOR GAS, STEAM
WATER, AND OIL

! g@rSteam sad Gas Flitters' Supplies, Machinery for
Coal Gas Works, &c. &c.

NO. 15 GOLD ST.. NEW YORK.

BUILDERS ittt feitts

l!’ IDDER'S PASTILES—A Sure Keliel tor
Asthzna, STOWELL & CO. Charlestown. Mass.
- el L

% HAMBUGER'S
COMBINED CRADLE & ROCKING CHAIR

Address, wilh reference Lo the above,
GEO, W, HOFFMAN, Detroft, Mich.

THE

SCIENCE RECORD

FOR

1873.

A Compendiom of the Scientific Progress and Discove

ries of the Preceding Y ear. [llustrated with

over 130 Engravings. &0 pages,
s OCtavo, Price. R.

'[‘lllh NEW AND

plendid book embraces
the most Interesting Facts
and Discoveries (n the vari.
ous Arts and Bciences that
have transpired daring the
preceding year exhibiting in
one view the Genersl Prog-
1ess of the World In the fol-
lowing Departments:
L-CHEMISTRY AND MET-

ALLURGY,
L-MECHANICS AND EN.

GINEERIXG,

[, LIGAT,
HEAT, sovwy, “ONT

L~TECHROLOGY , ~Bmbrs-
ciag New and Usetul in-

venilons and Discoveries
relatizg Lo THE ARTS

S5~BUTANY AND HORTI
CULTURE,

6~AGRICULTUKE,

T~RUKAL AND HOUSE.
HOLD ECONUMY,

B ~MATERIA MEDICA,
THEBRAPEUTICN, HY-
GIEXE

.~NATURAL }{IINTUHY

b, AO0Y

0 & H-METLOROLOGY,

¥ ‘IYHHI‘(YI:-:’II(.:‘::.Inl"ll\':’
Us, GEOGRAYIY,

~GROLOGY AND MINERALUGY.

H~ANTHONOMY

M~BIOGUAFHY.

lvny#cnoa whe detires L0 be well informed coneern.

1og the Progress of the Arts and Sciences shonld have s

Copy of Migscr Bxooko yor 1573, It fs & wost 1o

Serestiog and valuable Book, and should have s place in

every Housebold, In every Library.

D pages, Uctavo, Handsomely Bound, Over 1% K-

Ky "1," Frice, 02,

Beut by mall to ail parta of the country, on recelpt of

e price. A lberal discount 1o the trade and L6 wan

Yassars. Forsale at all the principal Bookstores,

MUNN & CO,, PupLisugns,
37 Park Row, New York Clty,
TRE SCIENTIFIC AMERICAN will be sent one year
sod oue copy of SCIENCE RECORD FOR \TH, ob
recelpt of M0,
BOIBNCE RECORD FPOR wita
wore, Mng Livrary “Bcbe'.l'é;.nunm o

Machinist’s Tools,
EXTEA HEAVY AND IXPROVED.
LUCIUS W. POND, MANUFACTURER
Worcedter, Mass.

Warerooms, % Liberty Street, New York.

A.C. BTF»BBI.\'SA Agent.

THE HASKINS MACHINE CO.

FITCHBURG, MASS,, Manutncturers of
PATENT VERTICAL STEAM ENGINES,

e e

(10 nopsE-rowen. )
Our Combined Exgines and Bollers are made in quant!.
tes and Lo standard gauges,so that all parts are inter-
changeable, Can be run with greator safoty and less ox.
lwnln than any other ¢ nglne manufactured, Sizes from
Lo B0 horse-power, Warerooms, 46 Cortlandt Street,
New York, Bend for Circular.

IIRON STEAMSHIP BUILDERS,

NEAFIE & LEVY,
PENN WORKS,

MARINE ENGINES, BOITLERS, AND BUILD«
M 2 oy (oM pounh ENANES
HILADELMITA, PA
I‘UP,NK 8 WATCHMAN'S TIME K DE

TECTOR. ~lmportant for al. large Corporations
and Manufscturiug cencerns—capaoio of controlling
with the utmos! adouracy the motion of & watohuman or
wirolman, ss the samo roacties difforont stations of his
‘pu. Bend for » Clreular, J. K, lu'mu‘.
P, 0, Box 167 Boston,
¥. B~This dateetor s covered by two U, 8
Parties using or selling these lnstruments withot
ority from e will be dealt witk sccordiog to law.

P. BLAISDELL & (0,

MANUFACTURERS OF THE UEST

Patent Drill Presses, with Quick
Return Motion,

In the Market, also otber Machinist Tools.

BxxD yor Curs,
WORCESTER, MASS,

Working Models
And Expertmental Machine Metal, or Wood, made o
order by J.F. WEHNER, @ Center oi.. X, Y,

" LEFFEL'S INPROVED DOUBLE TURBINE

WATER WHEEL

New BookdustOur-160PaGES

SENT FREE

LO ALY PAruIes IBLCTEslon (8 W BT POWET, Bl O

JAMES LEFFEL & CO,,

SPRINGFIELD, Oul0,or 100 LinERTY 57, N. Y. Ciry.

NSILICATLE OF »OpA.

HODGES, COOLIDGE & CO., DOSTON, MASS,
™R
=0 LATEST IMPROVEMENT

LUBRICATORS

This NEEDLE-VALVE OIL FEEDER for
Locomotive and Stationary Engines has
met with great soccess, Master Mechanics
will bo furnished with Sample Cups by
addressing

$osi
: CINCINNATI DRASS WORKS ’
PORTLAND CEMENT,

From the best London Manufaciurers, For rale by

JAMES BRAND, 35 Cus st N\, Y,
A Practical Treatise oo Cement farnished for 3 conts

RON PLANERS, ENGINE LATHES
Drills, and ether Machinista' Tools, of superior qua'

ty, on band, and Aulshing For sale low, For Dot “F
tion and Price address NEW HAVEN MANUFACTUR
ING 0O, Now Havon, Conn,

NUMNMENDOUS T MAVE PRove D

NF. BURNHAM'S NEW TURBINE

TERWHELL

TOBE THE BESTEVER INVENTED |

PAMPNLET FRLE ADODRESE VOMNN
WORKS

TOYE'S MILL

FURNIMHING

are the largest 1o the Unfted Fintes rm-" make
Burr \lm.lm.'-,‘)-,.u..l.v.- Mille, b aut Machines, "sckurs,
MU Picks, Wator Wheels, Pullsys # 24 Ge aring, spocially
adapted to Sour wills, Send frrocinlog

ve
LT, NOYE & SON, Dumlo, N, X,

» ANSOM BYPHON CONDENSER porfocts

and malntaine vaouum on Steam Enginos at cost of
one per cent (ts yalwe, and by its use Vaouum Fans are
rop with full yaenum without Al Pump, Send to \VA,
ALLEX, 51 Chardon St., Noston, for A persoual esll, oy
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MANUFACTURE OF OIL OF VITRIOL,

BY Jo ¥V ORSNMN, M, A,

OME ono has said that the world
knows lenst of its grontest wmon, If
this be so with referonce to individu.
als who shape, for weal or for woo,
the dostinies of their kind, with how
much more trath way it be asserted of
- tho great material products, that min
ister 8o vastly to mun's comfort and
enjoyment! Fow have any adequate idea of the
l’ (s importance in our arts and manufactures of the
2 \b'}" corrosive liquid, known in commerce ns the oll
of vitriol. 8o important i the subject of our
article, and so various and numberless theyproducts, necessa-
zy nimost to our daily existonce, depending upon its manu.
facture, that it has been said that the matorial prosperity of
w country may be judged of very accurately by the amount
wf 0il of vitriol it produces,

‘The chemist konows oll of vitriol as sulphuric acid, and
writes it, in characters rathor cabalistic to the uninitinted, ns
H,80,. The characters, however, aro easily understood.
The capitals are merely the initials of the elements com.
posing the compound, and the figures under them (1 being
understood when no figure is written) denote the number of
wimes each element enters into combination,

And here comes in
‘one of those greatand
womprehensive laws
which it is the glory
of science to discover
and apply. We have
written sulphuric acid
H, 80,, and we have
not done so at hap-
Bbazard. Our hydro-
¥'n, oxygen, and sul-
yhar behave, contrary

wlten to our experi-
ence in the case of
individuals, with un-
varying decision and
consistency. For the
sako of simplicity we
may write our com-
pound S04, H,0, bear-
ingz in mind that the
second  half of the
symbol, I, O, indicates
1 part of water, H,0
always meaning water
in chemical language.
The clements in the
first paxt of the com-
pound, 80, are sul-
phur and oxygen, and
S0, means 1 part of
sulphurand 8 parts of
oxygen, Now we can-
not changs these rela-
tive yproportions of
sulphur and oxygen
and retain the tame

tompound. The in-
stant we do go, o new
chemicu]l  compound

springs luto existence,
If we make, for in-
stance, two parts of
Oxygen combine with
one of sulphur, we
hiuve no longer sulphoric acid, but the pungent suffocating
odor of w burning sulphur mateh, due to sulphurousscid gas,
u definite compound that cannot be formed with any other
different proportions of the combining elements.

By investigation, chemists have discovered that the dif-
erent olements have cortain and unfailing combining weights.
For instunce, the combining weight of salphur is 82, that of
oxygen 16, that is, inthe case of sulphurous acid, 52 grains,
ounces, or pounds, ete., of sulphur, have combined with
twice 10 graine, ounces, pounds, ete, (not twice any other
number nf gralns, ounces, pounds, ete,) of oxygen to form
B2 4 (10 % 2)= 04 groins, ounces, or pounds of sulphurous
neld, 8o that, in sy pumber of graing, ounces, or pounds of
sulphurous acid, we know that 34=1} 18 sulphur andj$=
} 18 oxygen; in the same wuy 80, denote that 82 grains,
ounees, or pounds of sulphur, have combined with three
Hmes 16 graing, ounces, or pounds of oxygen, muking np
82 4 (8 % 16)==80 grains, ounces, or pounds of anhydrous
sulphurie ncld, In uny number of equal parts,by weight,then,
ot BO,, wo know that §§=4% perts sre sulphur and $§=4,
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parts are oxygen, Inthe cago of 80, we have a striking ex-
nmple of the change n now onterlng element or  compound
can offect in o given substance, 80, withont its equivalent
of water, which we have called anliydrous sulphuric acid, is
o white, solld substance, and may be molded in the fingers
like wax, without danger if not prossed too hard, It has
neither neld nor corrosive proportics.  Drop aquantity, how-
over, into n little water, and there s u hissing noise, and an
ovolution of ateam, ns when you quench s red hot iron.  So
strong is the atfinity of this inort harmless wax for the equal-
ly bland water, and so violently do they combine, tlfat no
anmount of heat will serve afterwards to separate, without
decomposition, the two, which make up the intensely ncid
liguid, oil of vitriol,

Although sulphur was woll known to the ancients, they
wore not aequainted with its compound with oxygen, the sub-
ject of our article, Paracelsus, who died in 1541, seems to
have been tho first who understood its composition. That
sulphur, or brimstone, should have been known, centuries
before its compound, sulphuric ncid, was recognized or ap-
plied to any use, is due not only to the limited knowledge
possessed by the old alchemists, but to the fact that the acid
rarely ocours in the free state. The affinities of sulphuric
nold aro o strong that, not content to exist alone, it must, as
it waore, have some intimate chemical companion with which
to form a chemical allinnce, And how different the com-

pound from the clements and compounds composing it!

Il

MANUFACTURE OF OIL OF VITRIOL,—THE GLASS CONCENTRATING RETORTS,

Glauber's and Epsom salts are familiar in ourmouth as house.
hold words; but who would recognize sulphuric acid and
soda in the one, or oil of vitriol and magnesia in the other?
Plaster of Paris is a familiar substance, inert and harmless,
with no trace of onr corrosive acid and the caustic lime com.
posing it. But notwithstanding this strong tendency tocom
bine with other bodies, sulphuric acid has been found in the
free state. It is sometimes discovered free in the water
which draios from coal mines, evidently produced by the
decomposition of the iron pyrites contained in the coal, as
will be seen further on. Boussingault found it in a moun.
tain stream, called the Rio Finagre, In the Andes, and cal.
culated that the waters of this torrent aunually carried down
to the sen 15,000 tuns of sulphuric acid. In the island of
Javs, it oxists in the waters of a stream which has its source
in the crater of an extinet volcano. In all of these instances,
it hos evidently been produced in the way in which we shall
presently gee that it is now manufactured on the large scale,
namely, from the oxidation of sulphur.

Bulphuric acid was first prepared by submitting, to an in.

tense heat, the salt known ns green vitriol or copperas, The
substance does not, as the term copperas would seem to im-
ply, contain any copper, but is simply a sulphate of iron,
known to the chemist as ferrous sulpmte. For some cen-
turies, this was the only known mode of meking the acid,
and its manufacture in this way is still carried on in Nord-
hausen, in Baxony, whence the name of the product, Nord.
hausen acid or fuming oil of vitriol.

The distillation of the ferrous sulphate is made in earth-
enware vessels, called, from their shape, long necks. Thege
are set in a reverberatory furnace, with an earthenware re-
ceiver luted to each with clay. The product is o very strong
fuming acid. From its oily appearance, snd the fact of its
being first derived from green vitriol, we have the ordinary
cor cinl term oil of vitriol. This mode of manufacture
WA to be too expensive, and inadequate to supply the
in demand. To the French is due the next impor-
ta i the manufacture of sulphuric 421, mamely, by
the oxida'ﬁq"n of sulphurons acid, which, as has been nTre-d\y,

acid. N

Now thé preduction of sulpliuzons acid is a Sl
and easy matter. All we have to do is'teihinrn sulpl
air; and tHAEs are few of us in the habit ofimsi
nary sul ) 3

production on'a smell scale, and also with oneg
ties when it hm%ched the nostrils. 2

produc

found, at once
el economical,to
oxydize it into sulphu-
ric. The French endea.
vored first to effect
this by burning sul-
phur in glass globes,
the interior surfaces of
which were kept mois-
tened with water; but
the product of sulphu.
ric acid was found to
be very small. Sul-
phur, when burnirg
even in pure oxygen,
will not oxydize to sul-
phuric acid, except to
a very limited extent,
neither will free sul.
phurous acid take up
any more oxygen from
the air, although there
may be plenty around
it and to spare.

We are indebted to
the English, though
the suggestion Is said
to have been first made
by two French chem-
ists, Lefevre and Le-
méry, for the next
great improvements on
which the present 1an.
nufacture of sulphuric
acid is founded. Dr,
Ward, of England,
found that, by intro.
ducing niter or potas.
sium nitrate into the
burning sulphur, the
product of acid was
largely increased. His apparatus consisted of large glass
vessels holdinz from forty to fifty gallons, These were
placed in two rows In beds of sand, and a few pounds of
water poured into each. Stoneware pots were first intro.
duced into the necks of theso glass vessels, and afterwards a
red hot ladle, into which was thrown a mixture of sulphur and
niter, placed in each pot. The necks wore then closed with
wooden stoppers. Tho sulphurous acid from the burning sul.
phur was found tobeoxydized by the nitrous fumes from the
ignited saltpeter, and the resultant, sulphurio acld, was ab.
sorbed by the contained water at the bottom of each glass
vessel. Sulphuric acld made in this way sold for from 30 to
50 cents per pound in our currency, Its prico ia now about
one penny per pound in England, and with us ranges from
2} to 2 conts. The great cost of the acld made by Ward's
process, as compared with the price at the present time, was
owing to the necessarily limited sizo of the upparatus, being
wmade of glass, and the high price of the niter used,

It was not until Dr. Roebuck, of Birmingham, England,

(Continued on page114.)
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remarked Je8ntains one atom legs of oxygen than sulphuric 2
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THAT “DASTARDLY OUTRAGE™ AGAIN.

We have been recently favored with a lengthy epistle from
Mr. John Fehranbatch, the author of a letter lately com-
mented upon by us, relating to alleged grievances of work-
men in the works of Messrs. Stearns, Hill, and Co., of Erle,
Pa. The present document is little more than a repetition
of the personal difficulties between the above named employ-
ers and thoir men, which, as we before remarked, is a sub-
ject interesting solely to the parties in the controversy and
in no wise to the public. The circumstances have little or
no bearing on the main guestion of the right of employers to
hire or exclude exactly sach persons as they please without
resorting to outside dictation or advice. -

Our correspondent mistakes the position we nssume in re-
gard to troubles of this nature, and evidently infers that we
desire to champion the side of the employers ns ngainst the
men in all cases and even in purely personal misunderstand.
ings. We deal with these questions with reference to their
effect upon one or the other of the great classes, employers
or employed, impartially, and not with regard to any partic-
ular set of men or any especial establishment. If a coneern
treats its workmen in o manner calenlated to give a basis for
the gecerally unfounded assertions of trades’ union dema-
gogues, we endeavor by well meant advice to point out the
fallacy and inexpediency of such a course; and similarly, on
the other hand, we do not hesitate to condemn any body of
workmen who, by attemptsat intimidution or dictation, cause
employers generally to adopt stringent measures calculated
to restrict their privileges or injure their interests.

The l-tter before us includes an extract from s speech of
the President of the International Union, in which the em-
ployers in question are stigmatized as ‘‘ pirates and robbers
of the rights of labor.” This is not the way to bring about
the amicable adjustment of any trouble. In our opinion, a
wiser course would be to counsel moderation and proper re-
spect for the rights of others.

SPONTANEOUS GENERATION.

All experiments thus far made with infusions of different
substanes, for the purpose of producing infusorial animal-
cule, spreared to prove that the access of air was necessary
for their formation. Pasteur, who has extensively occupied
himself with these investigations, found at last that the
germs of these animalcole conld, nnder certain circamstances,
resist a t~mperature of 212° Fabr,, as he obtained bacieria
from solutions which had been previously boiled and after.
ward came only In contact with air which had been dried and
purified by pas-ing It through red hot pumice stone.

However, in 1860, Dr. H. Charlton Bastian took the mat-
ter up, and commencad trying if he could not produce ani-
mal life in & vacuom. He experimented with various flaids,
especially infusions of hay and turnips; he placed them in
one ounce flasks, having narrow drawn out necks, and heat-
ed the solutions in them rapidly till they commenced to boil
over, so as to be sure that all air was expelled; then he
kept them boiling for from s quarter to half an hour, while
the steam was escaping with some force; then the neck was
sealed up by meltirg the glass with s blowpipe flame, while
at (ho same time tho heat was withdrasn., In this way he
produced after some practics s perfect vacuum, that is to say,
ons where air was excluded, and only watery vapor present,
The proof of this was that the water hammer effect was
quite obvious: this means that the water could be made to
fall with & sliock from one end of the tabe to the other, with.
ont passing an atmospheric bubble, as is the case when air
is resant. When the little flasks wers thus prepared, they
shiowed the development of bacteria and other minute
moving orgunlsms just as well as if they hiad not been eub-
mitted t groat heat, and alr had sccess. The time required

for thie phenomeron varied from a few hours to scveral | tion ngm;gb,lg_‘pwnﬁwdw-l
days. Even when the flasks, after being closed, wore sub. | the first mendoned part of the globw, for
mitted for several hours to bolling water, the organisms ap- | gen bhas found, in beds of limestone a foot

Scientific American,

peared ; and Dr, Bastian went even so far as to submit them
for four hours to a temperature nf 300°, and about 6 In oxooss,
withou! preventing the subsequent developmont of the anl.
maleulm, He ressoned then as follows: As the gorma can.
not come from the air and pass through the glass, only one of
two conclusions is admissible. 1. That theinvisible germs of
the animaleule are able to stand & heat of 800° without being
killed ; or (2) that living things can be evolved from non-
living matter,

The first conclusion is that of Pastour, and Is based on the
assumption of the old maxim omne ricum er ore (all life
comes from an egg), dednced from the fact that it is known
to be true for all the higher animals and plants, and thut ite
extension to the lower forms of life, which are intermedinte
between animal and vegetable, Is supposed to be a logitl.
mate deduction on the ground of natural law,

The second conclusion is that defended by Dr, Bastian ; he
mwaintaing that the doctrine of evolution, now established by
an overwhelming weight of evidence, absolutely requires
that living matter must at some timo have arisen from that
which was vot living, and that, in absence of any renson to
the gontrary, the uniformity of natural law should lead us
to believe that the process continues to take place, He rays
that all analogy is against the possibility of the assumed
germs retaining their life after being subjocted to a heat of
over 800°. No liviog being that we know of can endure
the heat of boiling water, 212°, except o faw seeds of the
higher plants, which are protected by a very hard and non-
conducting coat. Most animals and plants, indeed, perish at
a much lower temperature. With regard to the bacteria
themeelves, they are mere specks of naked protoplasm ; they
are utterly destroyed at 140°, as sufficiently proved by the
numerous experiments made by Pasteur, Bastian, and others,
It is unlikely, therefore, that they should have germs capa-
ble of enduring 806°.

Experiments were also made by Dr. Bastian with fluids
capable, after being boiled, of nourishing bacteria when any
were put into them, and of supvorting their copious repro-
duction, though not evolving them anew when enclosed in
hermetically sealed vessels. The uniform result was that
140° not only Kills all living bacteria, but also prevents the
further development or reproduction of any germ which
might be supposed to exist. The natural conclusion is that
they do not exist, and therefore these experiments exploded
the germ theory.

We hope that these invesiigations will continue so as to ob-
tain uniform results; as only then can a fall discussion of
the possible explanations ensue. In the meantime, Dr. Bas-
tian’s experiments are drawing the attention of the most
eminent philosophical naturalists. For instance, Alfred R.
Wallace ranks Bastian’s book as equal in value to Darwin's
‘* Origin of Species,” or Spencer’s “ Principles of Biology,”
especially in regard to ““carious and novel facts,” “* new and
astounding views of the origin of life,” ‘‘ excellent reason-
ing,” and ““acute criticisms.”

There is, however, one point to which we wish to draw
attention; it is the assumption that these living orgenisms
are evolved entirely from inorganic matter. This, we be-
lieve, is not strictly correct; the infusions all have oiganic
origin; they are organic compounds, and it is well known
that the organic compounds are not decomposed into their
inorganic elements, except by actual combustion. Starch,
sugar, gelatin, etc., are not destroyed, as such, by a temper-
ature of 800°, therefore, if we attempt to generate living or-
ganisms from inorganic matter, we must not commence by
using orzanic substances, but must confine ourselves to ele-
ments, or their simple inorganic chemical combinations.

RECEFT GEOLOGICAL INVESTIGATIONS.
M. Jules Marcon communicates some interesting geolog-
ical notes to the French Geographical Society, gathered from
varions eminent sources, while preparing a new geological
map of the globe, recently forwarded to the Vienna Exposi-
tion. In Spitzbergen, M. Nordenskjold has found (independ-
ent of the c1ystaline rocks) pa'mozoic, carboniferous, triassic
and tertiary formations. An important fact, from its bear-
ing on the history of the earth, is the discovery of terres.
trial flora dating from the tertiary miocene epoch, which
show that the entire arctic polar region must have been
covered with vast forests similar to those which now exist
in the northern hemisphere as far north as the borders of
the tropic of Cancer. In Norway, peat deposits have been
found in Andse Island one of the Loffoden group, which,
like similar beds in Yorkshire, England, are of the jurassic
epoch. The existence, in Russia, of an enormous triassic
formution bas been determined ; this had, heretofore, by Sir
Roderick Murchison and othere, been attributed to the Per-
mian system. In Syria and Egypt, continunous and extensive
deposits of red sandstone indicate the homogeneous nature of
tae rocks of Agia and Africa. On the other hand, the most
recent geological studies, made in New Zealand, Australia,
and some of the Pacific islands, prove that Madagascar, in
spite of its proximity to the African continent, appears to
belong to a totally distinct formation which closely resembles
that of New Zealand and Woastirn Australin. In South
America, MM. Musters and Pourtalés have found a gronp
of extinct volcanoes between the Gallegos river, Cape Virgin
and the eastern entrance of the Straits of Magellan,
M. Marcon considers the classification of stratified rocks,
84 generally lald down in modern geological treatises, as very
Imperfect and not justified except in a portion of the north-
ern temparate zone, In the Weat Indies and California, and on

forms of fossils which are generally distributed in vory
ferent deposits, and which srv supposed to belong toearbon.
Merous, triassic and Jurassic rocks. These evidences Aro not
accidental, but are multiplied in Nebrasks, Illinols, Ca lifor.
nla, Australia, and even in New Zealand,

THE BASE LINE OF ASTRONOMY,
When a land surveyor wishes 1o fird the distancs between
two points, separated by an obstacle to direct mea
say an impassable swamp or a sheet of water, ho resorts to
triangulation. To the right or left of the line to be deter.
mined, he lays off another line, from the extremities of which
he takes the compass bearings of the points whose distunes
from each other he wauts tn learn. The sogles thus found
together with the length of the measured line, are all th;
data needed for calculating the length of the required line,
In extensive surveys, this principle of triangulation is used
almost exclusively. A single base line is measured with
great accaracy, and all the other distances in the survey are
calculated by means of a series of triangles erected ou it
The correctness of the entire work deperds, consequently, on
the exact determination of the length of the pimary line,
If there be an error in this, the utmost care i all sabsequent
observations und calcalations cannot prevent the survey
from golng wrong. Hence the minute precautions always
taken In choosing the site and determining the exact posi-
tion of the base line, in reducing it to a perfect level and in
finding its length to the minutest fraction, precauticns in.
volving the utmost niceness ot Instrumental construstion,
the utmost care and patience in observation and ealculation,
and repeated measurement, occupying months of time.
If the exact survey of a State or a strip of coast line is
worthy of so much preiminary care and coat, bow much
more #0 is the survey of the universe! In surveying the
earth, it is possible at anr time to test the correctness of the
work by measuring a new line and comparing its length thus
found with the length obtained by calculation. In the sur-
vey of our Atlantic coast, for example, such & test line was
measured on an island in Chesapeake Bay. the original base
line lying on Mount Desert Island off the coast of Maine: the
result proved the substaotial accuracy of the entire work of
triangulation covering the larger part of seven oreight Siates.
In astronomy, there is no such ever present means of testing
results and ensuring ccrrectness. Everything hinges on the
determination of the primary base line, so that any error in
it Inevitably vitiates the estimate made of every other astro-
nomical distance. And still more, the dimensions and
weiglts of all the heavecly bodies beyond the moon, not less
than their distances from the earth and from each other, are
determined by calcnlations which involve the astronomical
base line as o known element. It is the foundation, in fact,
of all mathematical astronomy. Hence the importance of its
determination with the utmost possible accuracy.
The base line in question is the sun's distance from the
earth. The measurement of thisdistancs with all attainable
exactness, and the determination of the maximum limit of
unavoldable error, constitute the most important problem
now engaging the attention of the astronomical world. The
rare opportunity which will be afforded .by the approaching
transits of Venus for attacking this fundamental problem,
under the most favorable conditions and with all the improve.
ments in means and methods attained by modern science and
mechanical skill, very naturally raises those yhenomena to
the highest rank among the astronomical nccurrences of the
century. They cannot pass without furpishing data for
greatly reducing the known inaccuracy of the current esti-
mate of tha sun’s distance, and consequently for & more cor-
rect determination of all other astronomical magnitades.
“ KEuown inaccuracy!"” some may exclaim, especially those
whose idess of heavenly bodies and spaces have been gained
from ordinary text books, with their positive statements and
professed precisicn. ‘' Is not astronomy an exact science?
And are not the magnitudes it deals with known with math-
ematical exactness?” If they were, the coming transits of
Venus, instead of being scientifically the most momentous
events of the age. would be matters of comparatively small
account. A few astronomers might make a note of them,
but they would hurdly engage the attention of all the gov-
ernments of the civilized world, or give occasion for costly
expeditions to the remotest parts of the globe. The figures
of astronomy are, and must ever be, approximations to the
trath. The question is how small can the margin of error
be made,

At present the limite of error, in the measurement of the
line on which all other astronomical measures depend, are &0
far apart that sixty worlds like ours, standing side by side,
would not be suflicient to fill the gap. As a consquence,
{here is an uncertainty of at least four thousand miles in the
exactest estimate of the sun's diameter, or somo hundreds of
millions of cubic miles in Lis calculated volume; and overy
other magnitude beyond the moon ls proportionately Inde-
termioate,

Ten years ago the acospted figures were very much {arther
from the trath. For forty years, Encke's estimate of the
san’s meen distance, deduced from the observations of the
transit of Venus in 1761 and 1770, that is, in round numbers
95,000,000 miles, had held its ground; but so many lines of
evidence converged to prove those figures too great that
astronomers could not refraln from making the enormous
reduction which took the general public so much by surprise
about & decade ago. Noticlog this astronomlical change of
baso, Sir John Herschel wrote: *‘The supsrficlal reader

the Missour] river, he states that the difficultios of classifica-

(one of a class too namerons) may think it strange and dis-
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croditabla to science to have erred by nearly four millions of ] ineh In diamet ¢ and twonty-four Inclies long, what is its

miles in estimatiog the sun’s disinoce.  But such may be re
mindal that the ercor of 0°33” (thirty-two hundredths of a

" gecond) in the sun's parallax, on which the eorrection turns,

cotresponds to the apparent breadth of a human hair at 125
feet, or ofa soverelgn at 8 miles off.”

It is on such minute measurements that the asproximate
exactness of astronomy ‘l"l"‘lldﬂ. The limit of probable
error in the latest and most satisfactory detzrminatica of
the san's distance is somowhere about half a million miles,
say one eizhth part of the last correction. Woe may leave it
to tho reader to calcalate how exteemely delicate the obser
vations of the coming transits must be to cffect any con-id
erbly reduction in this apparently great but relatively
minate inexactuess,

o
EFFLUX OF STEAM.

If a flnid issnes threagh au opening, without friction, the
velocity of its flow will be the same as it would acquire in
falling through a hight due to its pressure. For instance.
guppoSe that steam at atmospheric pressure flows into a vacu-
um. Steam at atmospheric pressure, or 147 poands per
squars inch, will have a pressurc of 147X 144=21188
pounds on tho square foot.. A cubic foot of steam, at this
pressure, weighs about 0 0364 pounds, so that the hight of a
column of steam, necessary to produce this pressure per
gquare foot, would be 2116°3=-0:0364 =58153 feet. The ve-
Joecity acquired by a body in falling throngh this space is
found by extracting the square root of 6432 x 58153, Tuly
gives 1934 us the velocity in fect per second with which
steam at atmospheric pressure will flow into a vacoum, if
there by no frictional resistance.  In practics, it is found thut
when a fluid is discharged throngh an orifice or tube, the
actnal velocity is lessthan the theorotical, so that a co«ffcient
of correztion is netessary in using the theoretical formulu.
Numerous experiments have been mude upon the velocity of
discharge of water, airand steam, those upon water being the
ymost extended and reliable. It is difficult, when experi.
menting with steam, to maintain a cons*ant pressure, nnd
the velocity is so great that it is not easy to maks an exuct
i asurement. For these reasons, the resultsof differont ex.
prrim-nters vary greatly. In this article, we shall endeavor
to give the most nccurate results that have be«n obtained.

Phere is one case, in the flow of water, inwhich the actual
velovity of discharge varies but little from the theoretical,
W refer to that in which the water flowa through & mouth
piece shaped to thw form of the contracted vein, This
mouthpiece has a length about «qual to the diameter, and is
constructed with a bell shaped month, its diameter being de

creased at the middle of its length to alout eight tenths of

its originnl size. Experiments with this kind of month

piece ia the case of steam, however, show varying cor flicients

of velocity for discharges under different preasures. The

table given below will illustrate this.

TABLE OF COEFFICIENTS OF THE VELOCITY OF DISCHARGE OF
STEAM INTO THE ATMOSPUERE, THROUGH A MOUTHPIECE
HAVING THE FORM OF THE CONTRACTED VEIN.

Pressure in poundsner square  Welght per cabie Coefliclent.
luch above atmosphere. foot.

1 00396 0:08

5 0:0510 085
10 00598 078
20 0 0315 071
50 01025 069
490 01232 068
50 01436 067
60 01636 066
70 01833 065
80 0-2020 064
90 02224 063

100 02410 062

These coefficients bave been determined esperimentally
{for orifices varying from fonr tenths of an inch in diameter
up to one and s balf inch-s. We will now explain how to
use them, illustrating by an example. e

The expression for the tucoretical velocity is o=¥2gk, or
the velocity of discharge in feet per second is equal to the
squate root of twice the ace-leration due to gravity multi
plied by the hight due to the cffective pressurv. The actual
veworcity is equal to the theoretical velocity multiplied by the
proper coefficlomt.

ExauprLe: With what velogity will steam at a pressure of
50 pounds by steam gage issue into the atmosphere throngh
& mouthpiece having the form of the contracted vein? An.
swer: 50 X 144 =7200 pounds pressure per square foot. 7200
01438 =50139 feet =hight du~to pressurs. V64 82 x 50139

% 067 x 1208 = velocity of efflux in feet per second. Cor
rections ean be applied to the coeflicients given In the pre-
ceding taile, to adapt them to otlhier casos thao that in which
the st-am issues through s mouthpiece baving the form of
the contracted vein.

‘For a tube haviug rounded edges, and s length equal to
oncs and o half the diameter, deduct 0°08 from the cocfiie.
Jient for any given pressure. For a tube with square edges,
and o length from oncs and & quarter to twice and & balf
ths diameter. dedact 0713 from the cocfficient. For a plain
tube whose length is 12 times the diameter, deduct 024 from
the coeflicient.  When tho Tength of the tube is 24 times the
metor, d-duct 028 from the coctlicient.

To fina the velocity of efflux through sn orifice in a thin
plats, the thickness of the plate being not more than ore
enth the dinmeter of the orifice, correet the cocficients given
table as follows: Deduct 088, when the pressure dovs
exceed bialf & pound per square inch, Deduct 021 when
ure is eqaal to one atmosphere.

‘will give an example in one ol thess cages, ns ft will

rato the method of proteeding for all: Suppore steam
. %mw gugo jernes through a pipe one

veloeity ' Answer: 40 » 144 =0700 pounds pressure per
rquare foot, and H700-40'1282=40768 feut, Light due to
lll’"".‘\lln‘.

V62 82 % 40758 x (008 — 0'28) =004, velocity of efflux in
feot per second.  The preceding constants wore determined
experimentally by Mr, George Wilson, of England. It will
be observed that they apply to orifices from four tenths f
anineh to 0.0 and & half Inches in diameter, and baving
lengths from ous ten'h to twenty-four times the dlameter,
the experiments haviog been made on the efflux of steam
through orifices varylog within these limits. Approximate
formulas, for general use, hiavo been established by the Inte
Professor Raukine, and wo will give these, illustrating them
h'\‘ v(xllnlv)l".

Ciso1: When the pressure of the medium into which the
steam flows in less than threo fifths of the pressuro in the
resurvolr, the number of pounds of steam discharged tbrough
a pipes or orifice is found by multiplying the area of the
pipe (in equare inches) by the pressure of steam in the res-
ervolr, and dividiog the produet by 70. Example: How
much steam will be discharged from s boiler into the atmos-
phere, through a 8 inch pipe, the pressure per gago being 15
pounds? Answer: Hero tho absolute pressure in the boil:
1815 + 147 =207 pounds pcr square inch, nod the area of
the pipe Is 7 07 equare inches. Hence the quantity of steam
dischargod persecond will ba (20 7 X 7 07)==70 = 200 pounds,
The volume of this steam will be 2:90-0 0707 =424 eubic
feet, and the velocity of discharge in fect per second will be
found by dividing the volumo by the area of the pipe in
square feet,  This gives the velocity ; 424400402 =804 fect
per second,

Cage 2. When the pressure of the medinm into which the
stenm is discharged is more than three fifths of the pressure
in the reservoir, the number of pounds of steam discharged
per second {3 found as follows: Multiply the area of the
pipe (in squure inches) by the product of the external pres-
sure divided by 42 and the square root of the difference of
the internal and extarnal pressures divided by two thirds of
the exterval pressure. Example: Steam of § pounds press-
ure, per gage, is discharged through a 2 inch pipe into the
atmosphere.  Absolute pressure of stenm in boller=>5 + 14 7
=107 pounds (absoluty external pressure=14‘7 pounds)
Aren of pipe=23814106 square inches. Applying the rule, we
find the quantiry of steam discharged per second =38:1416 x
(14:7-+42) x V(10°7T — 14 7)=~(3§ x 14:7)=0'785 pounds. The
volume of this steam 1s 0°785-00487=16'1 cubic feet, and
the velacity of discharge is 16°1--9 0218 =730 fret per scc-
ond, 0 0218 being the area of the pipe in square fect,

With the formulas given shove, our readers will be able
to rolve nearly any question that may arise regarding the
efflux of steam, with sufficient aceuracy for most practical
PUrposes.

EZEXIEL PAGE.

‘We regret to hear of the demise of Ez-kiel Page, formerly
of Boston, Mass., inventor of the machine for turning oars.
Mr. Page's name has been associated with this particuldr
branch of industry for more than a generation; and at one
time he possessed the only factory in the world wherein oars
were made by machinery. Indeed at the present <:y the
chief business connected with the oar trade in this country
remains in the hands of the Page family. The manufacture
has been so perfected that little chance remains for improve
ment. It is difficult to obtain a poor article from any con-
cern where the Page machinery is used, because the mech-
anism never slights its work, bat imparts trae and exact pro
portions to every piere of Jumber. Clumsy ill-shaped oars
must be lo ked for in shops whern the labor is done by hand.

Ezekiel Page's first improvement in this line was pateoted
in 1842, for a pew method of sawing out the oar lamber
The old method was to saw the logs into square sticks equal
in size to the wiith of the oar blade, ons oar being cut from
one stick. By giving a peculisr movement to the carriage of
the saw machinery, Page was enabled to get two oars out of
the same block. He produced two blades where only one
befors was made. This gave him the oar monopaly and
entitled him to rank as a benefactor of the race. His name
will be for ever honered by every loyal boatman.

Page's nest improvement, patented in 1845, was a mech-
sri=m for producing the swell on the oar handle. This he
accomplished by means of a contrlvance for moving the
slide rest of the lathe, in such a manner as to compel the
cutters to shape te wood to the exact form requind.

Ezekiel Page, at the age of 63 years, res's from his labors.
He never made mueh noise in the world, and yot he contrib.
uted, for the use of his fel’'ow men, a discovery of immensa
economical importance. Think of the milliuns of oars now
used in all partsof the world, and then remomber that he
tnught us how to double the number out of the same picer
of wond. X

There is one other legacy that he has left us, more precious
~ven than Lis useful inventions, It is the record of & gen.
erouy, upright, amiable and well-spent life. Ezekiel Pagw
was an honest man,

Friction ofr W’-ler 1o Plpos..
In our article on this subject, on page 48 of the current
volume, the formulas should have been printed as follows:
1. Prony's formula:
h = 0 00040085 x (L = d) x [(v+ 0°15412)* — 002375,
2. Brooklyn Water Comm'ssioners’ formula:
1= 000046749 x (L-+d) x (v + 0809
8. Lanco's formuln;
h=0:000625 x (L-+d) X v%.
‘W ropublish therm, ns, soparated from the verbal expla-

tlons given fu the article, they might be misunder: tood.

_—

SCIENTIFIC AND PRACTIOAL INFORMATION.

BLACK VARNINLI YOR ZINO.

Prfessor Bittger pr-pares & black coating for sinc by dis-
solving 2 parts nitrate of copper and 3 parts crystallized
chloride of copper in 84 parts of water, aod adding 8 parts
of nitric ncid of specific gravity. Tuls, however, J» quite
expen-ive; and in somo places, the copp-r salts are dificult
1o obiain. On this aceount Puscher preparms black palct or
varnish with the following slmple ingredients: Equal parts
of clhlorate of potash aud bloe vitriol are dissolved in 80
times us much warm water, and the solation lef: to cool. If
the salphate of copper used contains iron, it Is precipiiated
as a hydrated oxide and ean be removed by deeantation or
filtration. The zine castings are then immersed for a few
secondsin the solution until quite black, rinsed off with wa
ter, and dried.  Even before it Is dry, the black costing ad-
lieres to the object so that it may ba wip-d diy with a cloth,
A more cconomical method, sincs s much smauller guantity
of the salt solution is required, is to apply it repeated.y with
a sponge. If copper colored spots appear during the uperas
tion, th= solution is applicd to them a second time, and after
a while they turn black. As soon as the object becomes
cqually black a | over, it is washed with water and dried.
On rubbing, the coating scquires a glittering appearance like
indigo, which disappears on applying & few drops of linseed
oil varpizh or **wax milk,” and the zinc then Las a deep
black color and gloss. The wax milk just mentioned is pre-
pared by boiling 1 part of yellow soap and 3 parts Japanese
wax in 21 parts of water, until the zoan disgolves. Wien
cold, it hns the consistency of salve, and will kiep in
closed vessels as long as desired. It can be nsed for polish-
ing carved wood work and for waxing ballroom tloors, as it
is cheaper than the solution of wax in turpentine, and does
not stick or smell so disagiceable as the Jatter. A permanent
black ink for zine labels is prepured by dissolving equal
parts of chlorate of potash and sulphate of copper ‘n 18 parts
of water, and adding some gam arabic solution, The black
polish above described is recommended as permanent and ea-
pable of resisting quite & high temperature.

MANUFACTURE OF CHLORATE OF POTASH.

To manufacture chlorate of potash on a Jarge scale, it has
been recommended by W. Hunt to adopt the following
method: Milk of lime is made to trickle down over bricks,
placed in a tower where it comes in contact with a continuous
current of chlorine gus. Culorate of lime is the chief pro-
duct, and, by treating this with chloride of potassinm, ch'o-
rate of potash is formed, wiich can be purified by erystalli-
zatlon.,

YELLOW GLASS FOR PHOTOGRAPHIC PURPOSES,

The following simple methaod of testing the actinic proper-
ties of yellow glass for dark rooms is by Le Nerve Foster,
and the only apparatus required is a cheap glass prism.
When a strip of white paper is placed on a dull black sor-
face and looked at, through the prism, by daylight. it has
the appearance of the rainbow, showing a complete spec.
trum. On bringing the yellow glass in question betwe n
the prism aad the strip of white paper, those eolors which
are absorbed by the colorvd glass disappesr. If on look-
ing through the prism any blue or violet rays are seen, it is
certain that the glass transmits the chrmical rays and hence
iz unfit for photographer’s use. If only red and yellow be
seen, it is non actinic.

TESTING SULPHATE OF ALUMINA.

Sulpliats of alumina frequently contains an excess of ceid
which injures it for use in dyring. Whether . the sulphurie
acid be present in excess Is easily nseertained by stirring the
pulverized salt into slcohol, wiich dissolvies the free acid
but not the salt. It is then only necessary to filter the solu.
tion and test for acid with litmus, The amount of sulphurie
acid can a’so be obtained volumetrically. Pure sulphate of
alomina produces with a decoction of campeachy wood a
dark violet or purple color. If freo acid be present, the
color is browner.

PRrOGRESS OF THE H008AC TUSNEL DURING THE MONTH OF
JuLy, 1873.—East end section: Heading completed Decem-
ber 12, 1872. Central section: Heading ndvanced we«tward,
151 feet. West end rection: Head'ng advanced castward,
187 fevt. Total advance of headings during month, £8§
feet. Length opened from enst end westward, 14,285 feet;
length opened from west end eastward, 9.677 feet, Total
‘engths opened to August 1, 1878, 28,012 feet, Length re-
maining to be opened August 1, 1,110 fuet,

ALRUMEN ExTrRACTED PnoM MiLk —Schwalbe has found
that if oil of mustard be added to cow’s milk in the propor.
tion of one drop to 1°'1 drams, the milk doea not coagulate
even after being kept for a considerable period: but that
the caselne is tansformed into albumen.  If this discovery,
enys Lea Mondes, ia confirmed, it will be of conslderable im-
portance in the printed fabrie industry.

-

SquEAKING Boors AND Snors.—To prevent the soles of
boots or shoes from rqueaking, says the Skos and Leather
Chronicle, rasp, with a coarss rasp, the outsale and insole,
and every othar piece of leather that comes in contact in
{riction by the action of the foot, Then apply freely good
wheat or rye paste. If thia Ia well attonded to from heel to
toe, the boot or shoe will not squenk. ,

Cour's FIREANMS COMPANY han Just recelved an order for

80,000 pistols. 8mith & Wesson have commenced work upon
20,000 Russian pistols, and will make about 150 daily,
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in 1780, substituted large chambers of lead for the glass
vessols used by Ward, that the manufacture of sulphur-
fc acld on the large scalo, and at = greatly reduced
prico, bocamo an ostablished fact. It was found that, hf
working these chambors, » comparatively small quantity
of niter could convert a very large amount of sulphurous

acid into sulpharie, and cliemists consequently set them.
solves 1o study the renotions that took place.

THE SULPHUR BURNERS,
There is a compound of nitrogen, known as nitrogen tri-
oxide, N.O,, that is, 2 atoms of nitrogen combined with 38
atoms of-oxygcn, which will yield up at once, to sulphurous
acid, onc atom or equivalent of oxygzen, just sufficient to oxi-
dize the sulphurous into sulphuric acid. This nitrogen tri-
oxide, having lost one atom or equivalent of
oxygen, will take up its lost oxygen from
the air, if mingled with i, and again deliver
up its oxygen to another portion of sulphu-
rous acid, and so on ad nfinitum, acting as a
carrier of oxygen from the air to the sulphu-
rous acid, All that we have to do, then, isto
mix sulphurous acid gas, air, and nitrogen
tei-oxide with some steam, the water of which
{s an essentinl ingredient in sulphuric acid,
in a suitable vessel, to obtain all the oil of N
vitriol needed. On the large scale this isone > J
of the most complete and interesting opera-
tions of practical chemistry.

On entering chemical works, where oil of
vitriol is made, our attention is first directed
to the

SULPHUR BURNERS.
These consist of small furnaces built of brick,
n section of one of which is shown in the il-
lustration above. Their sizes and number are
regulated by the amount of sulphur proposed =
to be burned in a given time. The bed of

large quantities of iron bisulphide, known as iron pyrites, | i
are used. The mineral boing often a bright, brassy looking | i
ore, is sometimes termed fool's gold, from thoe fact that many
inexperienced porsons are decolved by its appearance. Where
it occurs in Iarge beds or veins, and especially when it con.-
tains a small percentago of copper, it may be economically
utilized aa o gowrvo of sulphurous acld,  This 18 the case at
Anthony's Noge,on the Hudgon river, whoro chemieal sworks
were erected n fowy years ngo by Mr G, W, Gepner, n manu-
facturing chomist of Now Yorlk, for the purpose of utilizing
an extensive bed of pyrites that oocurs in the hills close by,
This deposit of ore wan originally developed in the hopes of
finding copper, but tho great mass of the oro 18 hard, com-
pact iron pyrites, In the production of sulpliurous acid, it
is burnod In high, narrow furnnces. Whon once kindled,
the mineral contains wufficlent sulphur to gupport its own
combustion, The workman hng only to keop the ore well
stirred up or * ticklod " at intervals, the ore Leing supplied
to the furnace by a door at the top, and the residne, when
the burning is completed, carefully raked ont from the bot-
tom. From the sulphur burners, then, or from the pyrites
kiln, let us follow the mixed sulphurous and nitrous fumes,
through a flue, seen on the left in the illustration, to the

LEADEN CHAMBERS,

Here we have an immense room or serics of rooms, whose
top, bottom, and sides, are constructed of 5 1bs. sheet lead,
or lead that weighs § 1bs. per square foot. The walls and
top are sustained by a framework of wood, to which they
are fastencd at intervals by leaden straps, fixed to the cham-
ber, and overlapping the wooden frame, while heavy col-
umnps of wood or iron beneath serve to support the great

weight of the structure above, The room under the cham.

. O s

n the chamber trickles or drips, through a pipe
t. Tho acld is enught by mun; of a trough or mm

ning along the interior side of the chamber, and I8 teated,
when received, ns to its specl. L

fic gravity by a hydrometer,
The acid formed In the cham.
bers falls with thoe condensed
steam, and collocts on the bot.
tom or floor,
specific gravity of 1'06, stands
ot 456° Banmé's hydrometor, and
is known as 45 or chamber acld,
Containing 60 poer cont roal neld,
it is frequently nsed for various
purposes, ag tho manufacture of

This ligquid Loy o

superphosphate of limo, Its
concentration, however, an wo
shall presently soe, in genorally
carried much further,

We have seen how the nitrous
fumes, or nitrogen tri.oxide, nct
the part, simply, of a carrier of
oxygen from the air to the sul-
phurous acid. Theoretically, i
then, when once the chambers =
contained the requisite amount
of nitrogen tri-oxide, this should P*'¥ FOR TESTING GRAVITY
suffice for the oxidation of an unlimited amount of sul-
phurous acid. Practically, however, from G to 10 per cent
of niter, in proportion to the sulphur, is ordinarily required.
This is owing to the fact of so much nitrogen tri oxide be-
ing carried up the chimney, or stack, with which the cliam-
bers are necessarily connected to maintain n draft through

thern, To save these fumes we have what
are called

COKE COLUMNS,
or “ Guy Lussac’s Towers,” from the name
of the illustrious chemist and inventor.
These consist of high narrow chambers lined
with lead, and filled with pieces of coke,
down through which oil of vitriol is caused
to drip from the top. The towers are con.
nected, as seen in theillustration, the first at
the top with the end of the chamber, the

second joined tothe first at the bottom by a
leaden flue, and finally the top of the second
tower connected with the stack. The wasto

i s

each burner consists of an iron plate, termed s ——

a burner plate, on which the combustion of
the sulphur takes place, and underneath
which there is a flue (as seen in the illustra-
tion, connected in the rear with the chimney or shaft).
Through this flue snd underneath the burner plate, a con-
stant current of air circulates. Its object is to regulate the
heat of the plate, which might otherwise become o hot as
to volatilize the sulphur. Each furnace is provided with a
door, closed with an iron shutter but sufficiently loose toal-
low enough air to enter to completely oxidize the sulphur
whicl burns into sulphurous acld. Into each burner the
workman throws at intervals a shiovelful of brimstone, as
the crude material is sometimes toermed. Tle moment this
is done, he takes up an iron recoptacle about a foot long, and
4 or 5 Inches wide and
deep, termed a niter pot.
This is rapidly filled about
half full of pitrate of soda,
and covered to the depth
of aninch or two with oil
of vitriol from an earthen-
ware pitcher ut his side,
The niter pot being charged
at the mouth of the bur-
ner, the workman pushes
It with a two pronged iron
fork into the now glowing
sulphur to sbout the mid-
dle of the furnace. The
door I t‘]tmc‘(l. and the same
operation répeated with
each burner until all are
chinrged.

Wa have seen how neces.
sary nitrogen tri-oxide is
in the oxidation of sulphu-
. roug into sulphoric scid,

Y 5 This nitrogen tri-oxide,

¥ITES FOT AND FORK however, Is not at once pro-

duced. The fumes from the niter pot, from the action of
the ofl of vitriol upon the nitrate of sods, consist of nitrie
acld, NO,. Butin the chamber this nitric acid ylelds up
nearly all its oxygen to the sulphurous scid, becoming re-
duced to NO, or aitric oxide, This nitrle oxide, meoting
with the air in the chamber, abstracts oxygen, becoming
nitrogen tri.oxide, N;O,, which we have considered as the
earrler of oxygen from the alr to the sulphnrous acld.
Although sulphur is almost exclusively employed in this
country ax the moures of sulphurous acld, In England very

MANUFACTUEE OF OIL OF VITRIOL. THE LEADEN CHAMBERS,

:rs contains the bins for the storage of the sulphur and
niter used. Lead is used in the construction of the chambers,
because sulphuric acid has but little oxydizing effect on it
except at a high temperature, but no solder can be employed
in joining the sheets, because this soon gives-way. The
heavy sheetsof lead must be cemented at their edges in some
way that will make a tight, strong joint, and one that the
acid canpot eat through. This is done by melting the edges
of the sheets together by means of a blowpipe, done by
men technically called lead burners. The lead burner is sup-
plied, through long flexible tubes, with a current of hydro-
gen gas and one of atmospheric air. The hydrogen is gen-
erated in the usnal manner, by the action of dilute sulphur-
ic acid on metallic zinc, and the air is supplied from a pair
of bellows, operated by an attendant. To avoid any risk of
explosion, the gases are mixed just before combustion in
the blowpipe itself. The combustion of the mixed hydro-
gen and atmospheric air gives rise to & very hot flame, by
means of which the lead burner melts the clean edges of
the soft metal together, making a joint that will last as long,
of course, as the lead itself. Considerable practice and skill
are required in the operation, and a horizontal joint is made }
more easily than a vertical one, :

Steam is admitted into the chamber, by a sm:all pipe, fit-
ted with astopeock, as seen with the attendant in the iilus.
tration. Finally, we havo a vast space inclosed on all sides
with lead, and filled with dense suffocating fumes of sulphu-
rous acid and nitrogen tri-oxide, mingled with the more
harmless vapor of water and atmospheric air. Here takc-f
place the chemical transformations previously shown,
here the production of sulphuric acid goes on uninterrupted. '
Iy night and day, to the extent, in the largest works, of |
thousands of gallons daily.

The capacity of some of these chumbers, the largest of
which are found in England, is worth noting, Mr. Schole-
field, of Bradford, near Manchester, has & chamber 70 feot
long, 85 feot wide, and 85 foet igh, with a capncity of 85,750
enbic feot, At Spence's chemieal works, Nowton Heath,
England, there 1s a chamber 75 feot long, 40 foet high, 50
fest wide, containing, consequently, 120,000 cublie feet, or
room enough to inclose two or three good sized houses. Mus-
pratt Brothers and Huntloy, at Flint, North Wales, nve a
chamber 140 foet long, 243 feet wido, snd 104 feet high.

Fixed to the side of the chnmbor, and shown in detail in
the lusteation, we have n drip for tosting gravity, This
consime of n leaden receptaclo, Into which the ncid formed

and |

gases of the chamber, containing the nitrouy
funies, are thus compelled to pass down tho
first tower and up the second, before eseap.
ing. In their passage, the oil of vitriol,
trickling through the coke, largely absorbs
the nitrous fumes, =o thot by this method
the amount of niter used is reduced 50 per
sent; the acid containing the nitrous com.
pounds is then returned to the front of the
— rhamber, where the heat is sufficient to libe.
rate the nitrous fomes again,
To effect the first concentration of the
chamber acid, it is ran off into
LEADEN CONCENTRATING PANS.

These are shallow leaden vessels, made of very stout sheet
lead, and set in & {urnace upon wroncht jron plates, which
receive the direct lame of the fuc. Three, four, or more
pans are generally used, and connected together by siphons.
In the lead pans, the concentration is carried up to 60° Bau.
mé and specifie gravity 1'75, at which point, at the heat
necessary for evaporation, the acid begins to attack the lead.
This is termed 60 acid or pan acid, and js sometimes sold
and used for various purposes. Neither the manufacturer
nor the trader, however, is satisfied with this degree of con-
centration. From the lead pans, the acid is usnally run off
into platinum stills, where it is concentrated until it attains
the specific gravity of 1'842 and stands at 66 Baumé, when

THE COKE COLUMNS,
it is ealled 06 ncid or oll of vitriol. These beautiful white
platinum stills are very expensive. A still capablo of making
100 carboys, or 16,000 pounds, o day will welgh only 200
pounds, yot cost £20,000, or at the rate of §100 por pound.
And yot platinum is the only available motal which will
withstand the action of sulphuric scid, at the high degreeof
heat, 600" Fah., necogsary for the manufacture of oll of vi-
triol, or 80 acid.  Even this moetal, in the courss of time, be
comes o thin at tho bottom of the still that It must by
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tehed or renewed, When o broak oceury, it is sometimoes
woldercd with gold, To avoid the lnrge outlay of capital
for a platinum still, varions suggostions hnve beon made as
to the use of other materinly, and various forms of appara-
tus have been devised for the final concentration of gulphu-
rlo acld.

LEADEN CONCENTRATING PANS,
Although glass has been tried, and used in England, we
know of no apparatus more ingenious and effective than the

PATENT GLASS CONCENTRATING RETORTS

ghiown in the large illustration (front page), and now in suc-
cessful uso ab the Phoenix Chemical Works, South Brooklyn,
N. Y. Hoeroe we have elght glass retorts, cach holding about
five gallons, and each sot in a separate sand bath, in furnaces
oharged from the side. The acid from the leaden pans enters
by n siphon, the upper retorts of each set or series, and flows
out, aftorattaining a certain hight, by a glass tube, into the
next lower vessel. By the time the acid has reached the lower
retort, it is concentrated up to strength, that is, 66° Baumé, It
then flows out into a leaden pipe set ina trough of running wa-
ter, where it is cooled to some eéxtent, and whence it flows into
ghallow leaden pans to undergo a further reduction of tom-
perature before it is packed for the trade. The goose neck of
each retort is connected with a leaden pipe, seen in the illus-
tration between the two series. This pipe joins a flue (seen
on the left, rising from the lower end of the furnace) which
conveys the mixed vapors of acid and water, evolved during
the concentration, to a condensing chamber, also of lead,
where the acid, which would be otherwise lost, is recovered,

Althongh of so fragile a nature, the inventor informs uns
that, with care and attention, it is not very often n retort
breaks; he had not lost ono during the last six months.
When thisdoes happen, however, means are provided in the
shage of a channel, which runs under and communicates with
each sand bath containing the retorts for the purpose of re
covering all the acid possible and delivering it into a recep.
teele in front of the furnaces,

This apparatus of concentrating retorts is far cheaper than
u platinum still.  The glass retorts, with their furnaces and
connections, capable of concentrating 100 carboys daily, will
cost about $2,000, while a platinum still, capable of doing
the same work, will cost $20,000.

We now follow the acid from the concentrating retorts to
the cooling clsterns, where our illustzation shows the work-
man

FILLING THE CARBOYS.
This is done by means of a leaden siphon, provided with a
stop cock. Care is taken not to fill it guite full, otherwise
the absorption of water from the air by the acid, in the

FILLING THE CARBOYS.

course of time, will causo an overflow. A carboy is a large
blown glass bottle containing eight or ten gallons, packed in
hay or straw and sot in a square wooden box, The mouth Is
closed when full, to prevent spilling and access of alr, a5
far s practicable, by o stopper of clay, which is covered
with & common canvas rag, snd the wholo smeared outside
with tar, This makes o primitive rough-looking packege,
and one extremely lisble to accident and breakage; but the
trade seoms to be satisfied with it.  An opportunity s here
afforded for some ingenious inventor to make wn improve
ment,

‘When once the glass is cracked or broken at the bottom,
there §5 & suddon ond of the carboy, as both straw and wood
#oon becomo converted Into soft charconl. Theso carboys
a0 teapwported all over the country, and, when emptied, ro-

turned to tho manufacturer, if not too distant, to be replen.
ke

Tho quantity of oil of vitrlol annually manufatured in

;| with sticky corroded oil.

Scientific  merican,

Great Britaln nmounts to about 200,000 tuns, that made in
tho :\‘nulh Lnneaghire digtrict alone exceeding 9,000 tuns por
wWOeek,

Wo are indobted to Messrs. Gridley & Coffin, proprietory
of the Phonix Chomicenl Works, and to Mr. Saundors, thoe
superintondont, for facilities afforded in making the illustrn.
tiony connocted with our article.
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NORWAY AND BWEDEN.

An ostedmed correspondent, now traveling in Northoern
Europoe, remarks na follows :

“Nover could moroe digsimilar nations be united under
one government than Norway and Sweden, Norway clings
with the most absurd tenacity to old things and old ways of
doing them, while Sweden is ready to advance with the rest
of the world, Tho differonce appears strikingly on the ling
of rallrond between Chrigtiania and Stockholm, The rond
is ubout 400 miles long, of which, say, 100 are in Norwny
and 800 in Sweden, Thoe time for express traing is about 20
hours,  Of thiy, something like 8 hours is taken for the
Norweglan 100 miles, loaving 12 hours—really, only 11
hours—for the Swedish 800 miles, or 12 miles against 25
miles por hour, But most of the travel in Norway is by the
very old faghion of ecarrioles and post horses, the principal
ronds—under government care—being in good order and the
spoed averaging, with push, six or seven miles per hour,

The American Consul in Christiania—whicl: is the only
live part of Norway—is trying bard to get our mowers and
reapers into use there, thongh thus far with indifférent suc-
cess. In Sweden, these things are being taken hold of with
something like freedom. The Swedes are, evidenily, a con-
triving and mechanical people, and in such things very
much in advance of their neighbors. They are just the
kind of people to be at home in America, and the very best
kind of people Ameriea could have, In both countries, ng
well ns in Grost Britain, I heard the loudest kind of lnment-
ution over tho great emigration to America. Lack of lnbor-
ers enuges strikes and' high prices, they say, and reduces the
means of tho old conntries nnd the values at the same time,
Land, generally, scems to have touched its highest point
overywhere on this side the ocean, and to be falling with no
little rapidity, and with an ever diminishing number of
purchasers, Of course, I speak generally and not particu-
larly. What shall we do about it? geems to be an absorbing
question, In each of the countries through which I have
pussed. The story of success in America flows back from
every pen; and those who remain, having friends who have
gone before, are in nearly every case anxious only to get
away themselves.”

= el J
Origin of Plagues.

Dr, Tholozan, physician in chief to the Shah of Persia re-
cently read a paper before the French Academy of Sciences
on the origin of pestilence. It has boen generally believed,
he said, that the plague or eruptive fever was exclusively
engendered in low, warm, and marshy regions, especiaily in
the north of Africa and in Asia Minor. This opinion is,
however, without foundation, and a large number of facts
as wvell as the evidence of past inflictions, prove that the
disease may originate in any latitude, under all climates and
in all countries, however elevated. It is not a consequence of
climate or meteorologic influence,nor even the necessary con-
comitant of unhygienic causes, however energetic. Famine,
for instance, breeds typhus fever rather than the plague.
This exclusion of all physical origin leads to the con-
viction that tlie malady is due to some animal ferment; the
pest, in short, is an organic fermentation.

M. Tholozan added that he considered the deadly forms of
pestilence so common in Kurdistan to be principally due to
the intimate contact of the inhabitants with their sheep in
unhealthy and badly aired cabins.

®
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Shocking Accldent.

J. E. E., of Pa., says that Miss Craft, a young lady from
Beaver Falls, Pa.,while in a flouring mill,was standing near
two upright shafts that were revolving at the rate of fifty
revolutions per minute, one of the shafts being covered
Her dress, being of light material,
touched and adhered to it; and instantly winding around the
shaft, she was drawn between the two (they are only a few
inches apart) which caught her flowing hair,then tearing the
entire scalp from her head, to the eyebrows. One leg was
badly fractured and she was much lacerated and bruised.
She lies in a critical condition and her physicians have no
hopes of her recovery.

Upright running shafts are always dangerous, and owners
should have them encased with wood boxing

>
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New Fhoto-FProocess.

A recent improvement, snnounced by Mr, Burgess, a pho-
tographic artist of Peckham, England, consists in sensitiz-
ing gelatin by means of bromide of silver. The mixture is
applied warm to the glass plate, and the picture may be
taken with the plate either wet or dry. The time of ex.
posure in the same s for the ordinary wot collodion plates.
The alkaline-pyro developer is used, the picture making
ity appearance rapidly, with any required degree of intensi-
ty. Tho now process promises to compete sharply with
the ordinary collodion process.

——— et —————————

Tue reason why common salt sometimes becomes moist
when exposcd to the atmosphere is because it is not pure
Chloride of ealcium and ehlorlde of magnesium are impuri.
ties generally present in salt, and they absorh molsture

| HARRIS & HEWITT'S PATENT SASH CORD FASTENER-

The object of the Invention represented in the accompi-
nying engravings ln to dispense with the knot commonly
used to fasten window cords to, pashes,  Any ono, who has
ovor attompted to rendjust the old fashioned though simple

areangement, will not fail to apprecinte the ﬁum, of the
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new device, An old knot is very commonly drawn up intu
the hole through which the cord passes, and requires uo
small exercise of {ime and patience to force it out. Thisonly
beging the trouble, for the rope has become hard and jummed,
and persistently refuses to untie, After breaking off his fin-
ger nails and working himself into an uncomfortable perspi-
ration, the operator, probably with a few forcible interjec-
tions, settles the difficulty by hacking the obdarate knot off
with his knife. Then he pokes the rope carefully through
the hole again, triumphantly ties a new knot, and pullsdown
the sash with a sigh of relief. The window descends nicely
antil within two inches of the bottom, and declines to move
any further. Ie pulls, and pitches his whole weight on it,
and gets mad, and screams short texts not taught in Sunday
schools, and finally tries to push it down with his foot, and
in doing so breaks a pane of glass. Then he retires for 2
short distance, and sits downon a toolbox and glares. Event-
vally he discovers that the cord, by cutting off the knot, has
become too short, and the weight is jammed against the pul-
ley: and consequently, after briefly communing with the
weight and the cord and everything in any wise connected
with the window, he puts on his coat, and goes down the
street for a new rope, which, after considerable tribulation.
be manages to adjust. -
All this tronble is obviated by the little fixture herewit
illustrated, the cost of which is only nominal, being, at re-
tail, less than six cents to a window. It consists of a short
cylindrical casting with a taper hole through it, through
which the cord is passed after being threaded through the
opening in the edge of the sash in the usual manner. There
is also a serrated wedge, which is pressed into the hole in
the fixture beside the cord, as showa in the illustration, fast.
ening it very secarely. This wedgo Is g0 proportioned that
it is impossible to draw # throngh the casting, and no mat.
ter how hard It may be drageed up, a slight pull at the short

f'i(/. 2

end of tho cord will instantly release it for renewal or re-ad-
justment, No special preparation of the sash, different from
that ordinarily made for the knotted cord, s necessary.

The expenss of this fixture, it is claimed, in first banging,
is more than saved In time and cord. It has been tested or
examined, and is approved, by the leading builders and ar-
chitocts of Newark, N, J.

Patented July 22, 1878, by Horace Harris and Frederick
Howitt, 788 Broad street, Nowark, N. J., from whom fur-
ther particulars may bo obtained.

—_————

APrROACKING ExuinimioNn AT MoxTnEsL.—An agricu-
rural and industrial exhibition will be held at Montreal on
September 16, 17, 18, and 10, 1878, In all departments, the
competition s open to exhibitors from any part of the
world, The whole ficlds of agriculture and manufactures
commerelal and domestlo, are covored by the long list oi

from the air.

premiums.  Mr, Georges Leclire iy the seeretary, who will
furnieh full partioulars if addressed at Montreal, P, Q,
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THEGREAT EXPOSITION—LETTER FROM UNITED STATES
COMMISSIONER PROFESSOR R, H. THURSTON.

NUMBER o,
—_—

Viexsa WELT-AUSSTRLLUNG, JULY, 1873,

The work of the juries has, at lnst, been nearly comploted,
and the members of the internatioun] jury are leaving Vi
enna for thelr widely separated homes.

In Geoap XIIL, which embraces machinery and means of
transport, the work is all done, even including the awards
of the great Birea Jiplom, unless, ns is almost lnvaria-
bly the case at such exhibitions, a few tardy or carcless ox-
hibitors have boen overlooked.

The publication of tho awards will not bo officially made
for some woeks; but it seems woll understood that the dis-
tribution Las been made with unusual discrimination; al
though tho ususl vrror of too great liberality will, yery
probably, be noted here, and an oceasionsl obvious mistake
may subjoct the Jury to sovere criticism,

Of these nwards, the United States sectlon is genorally
supposed, and probably with good reason, to have roceived
a lberal share. and to bave taken a proportion of the med-
als for ** Progress ' entirely beyond comparison with that of
any other nation, The richness of our own section in orig.
inal aod valuable mechanical devices is thus woll illus.
trated.

Unsatisfactory and incomplete as our exhibit in the Ma-
chinery Hall appears to every American engineer, it seems,
to the Buropean, remarkably rich in valuable novelties,

It will probably be found that, should any of our people
find themselves undesorvedly overlooked, or their exhibits
not as fully appreciated by the juries as they should te,
their misfortunes will, in most cases, be a consequence of
tneir own orrors, either in neglecting to securs good ropre.
sentatives here, or in the still less excuasable, although ex-
tremely frequent, neglect to prepase for the jury exact and
mioute deseriptions of their apparatas and of their elaims.
American exhibitors have been vastly more careless of their
owa interests, as o rule, than have the exhibitorsof any
other nation. Should the result prove that we have been
kiodly dealt with, it must be atiributed to the conscien-
tiousness of the juries, aod to the peculisr ingenuity and
the exceptiona) merit displayed in our machinery depart
ment, rather than to the efforts of those most dircctly iuter-
ested in socuring careful +xamisation and thorough discus-
sion of the morits of individual exhibits.

Oune of the most interesting records in our notebook is
that of a day spent in luoking over the

STEAM ENGINES,

of which a large number, of all sizes and varieties, are dis-
tribut-d througbout the extibition. The larger examples
of stationary engines are, very generally, ruore or less exact
copies of the Corlins. The Sulzer engine, which is one ol
the largest on exhibition and which has attracted special at-
teation, would Lo considered o modified Corliss engine—a
modisdeation also which is, on the whole, in the wrong diree-
tion. Itappears in my notebook under the d snomination of
““the Sickels Corliss-Greene engive of the Swiss section.”
It has a *“drop cat-off "—the invention of Sickels—and has
the poppet valva which is usually found on American en-
ginss of the Sickels type. Its governor determines the
point of cat-off, and it Is therefore, so far, a Corlins engine,
The pecaliar motion adopted for engaging and dis-ngaging
is something intermndinte between that of Corliss and one
of the systems of Greene. The engine has a condenser, and
is said to work with a creditable degree of economy,

Comparatively few of the Corliss engines seen here are
precise copies of the original.  Builders have usually en-
deavored to produce some difference of detall, which they
claim to be peculiar to themsclves, and to be improvement«
upon the standard machines. They seldom or never sue
cead, however, in either avoiding its defects or in intridu-
cing improvements. The defects of the Corliss engine are
not nawerous, and those which exist are inherent In that
prealiarly typical and unique design which has growan into
its most pirfect shape in the hands of its originator. To
eradicate them necessitates a change in every detail and the
complite transformation of the whole design, To effect fm.
Provement, the engineer who makes the attempt must ex-
cel all who bave yet made a similar effort,

- Tae Corliss engine is a qoarter of & contury old, and Ie,

10 day, very nearly as It was then, ono of the most complote
Allustrations of & mechanical type thst can be found, It af-
fords, 1o the student of mechanical comparative anatomy,"”

ono of his most intercuting studies.  But the Corliss engine
eannot bo elaimed to bo a perfeot machive. Eoglish buid.
ors, who usunlly exhiblt quite a differont stylo of engine,
whille forgotting that an effeotive expanaion (varinble by the
govornor) ean only by obtained, no far ns ong'nvers have yet
learnid, by the use of a detnohinblo valve gonr, unless at the
sncrifice of dolicoey In regulation, inve porsistently adhered
to the uso of tho stenm jooket, n detall nevor seen in the
Corliss engine, The best
EXOLISIE BXIINrrons

have usunlly presented n typo of engloe which s quite dif
forent feom the Cortige,  Tho bed In usnally flat aad broad,
and carrlea tho eylioder, the guldes, and the shaft pillow-
blocks, as was formerly the universal practice with horizon-
tal engines.  The stenm cylinder I jacketed, and the jacket
in fivted with independont pipes to supply it with steam and
to drain off water of condensation,  The valve gear is that
of Moyoer: two blocks united by a serow with right and left
hand thread, ridiog on the back of the main valve, Inat
loast ono instance, the doslgner has shown his appreciation
of the importance of nllowlng tho loaw!, possible clearance
by dividing the valve nnd muking of it two, which cover
poris at either end of the eylinder, lnstend of adopting the
ordinary forn with Jta necossnrlly long stenin passages,
The governor moves o vilve In thoe stowm pipe and the de-
groo of expansion is determined by the engineer, who, by
use of the sciew, separates or druws togetlier the cut-off
blocks ns occasion may geem to requise.

One English firm exhibits an engine in which this is done
by a link motion, the link being moved by a Porter govern
or, The Porter governor, it may be remarked, is to be met
with in every part of the Machinery Hall aud its aunexes,
Even the rough and awkward looking engines which drive
the machinery of the brewerios and tho sugar mills are fre.
queatly supplied with this American regulator.

The crank is usually given up for engines of ghort stroks,
and a disk, carrying a counterbalance, takes its place. The
vcorkmnnship of these stardard British engines is usually
excellent, and several firms present machines of the best of
worcmanship and having a most magnificent finish. Such a
style of finish I have naver been fortunate enough to sce at
home, even on engines *‘ gotten up for the occasion,” as these
wvidently ar-. One English engine, of considerable gize,
has o plain steam valve at each end of the cylinder, and. on
tho top of each, is an expansion valve, apparently of the
** gridiron " sort, sliding transversely. The time of its move-
ment, relatively to that of the main valve, is determined by
an ingenious system of ponderous gearing, intermediate be-
tween the valve motion shaft and the main shaft, whose
nxes are varied in position by the action of a large fly ball
governor. It may work well, as a number of ceriificates ex-
hibited by the builder claim that it does; but the first im-
prossion of the stranzer is that such n weight of gearing
must ndd scrionsly to the cost of the engine, even if it does
not impede the action of the governor, and add perceptibly
to the resistance of the maching itself, It looks like & mons-
trogity of engineering.

Two compound stationary engioes are exhibited. One, in
the British section, by Galloway, bas cylinders of 14 and 24
inches diameter, respectively, and a siroke of 2§ feet. Iis
cranks are s¢t opposite each other. Regulation iseffected by
s peculiar governor, resembling Porter's in being weighted
and running at Ligh speed, which adjusts the link operating
the main valve. The steam jacket isnot used, this important
defect being supposed to be compensated by the resuiting
simplicity of the cylinder castings, and by the convenience
with which the intermediate valves may be reached. This
engine israted ar 100 vorse power, is weil made, and woder-
ately well finished. The

FRENCH

exhibit no stationsry engines worthy of special notice, ex-
cept, pechaps, in one case, where an engine has been buili
with crank shaft bearings spread far apart with no other ap-
parent object than that of placing the eccentrics inside
The awkwardness of the arrangement is something remark-
able and not at all to the credit of the designer. The

EWiss,

beside the Sulzer engine already noticed, exhibit two Corliss
engines, and a fourth engine which combines the Corliss and
the well known device known amorg our encsineers as the
“ French cam.” Io this example, the condenser and air
pump are contained in the engine frame,

The other engine, which would generally ba considered the
hest of all from the fact that it least departs from the stan.
dard design, is well built and prettily finished. Its balance
wheel isa mortise gear, and a very common featureof those
forelgn built engines. The only stationary engine present-
ed by

PELGIUM

inthat of the great firm of Bede & Co., which reems, in the
opinion of wogineers here, to divide the honors with that of
the Gebrilder Sulzer. It is a ' mixed Sickels-Corlis=," and is
one of the least objectionable of the new departures from
the familiar American design. The steam valves are moved
by two separate heart.shaped cams,  The trip and the regn
Iating spparatus are essentially the forms of Sickels and
Corliss respectively.

GERMANY AND AUSTRIA

exhibit soreral Corliss ongines, usually with useless changes,
miscalled “* improvements,” and also a few engines of less
ervditable form,

The Dingler componnd engine Is one of the quictest en-
ginos lo the Exposition, and attracts attention by its noise
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with continuounly revolvifg valvos, and to pe o
pecullaritios which will require furthier invest!
On the whole, it may be sald that the now well
principles of steam «ngluo veonomy : dry-mm.'ﬂijﬁ' -
ure, o maximum expanslon, Wgh piston speed, efficlent st L
jackoting, and perfect rogulation: are not fully recognized
in the doslgn of any ote sienm engino exlilited Lore, and
thut the bost machines, of consdernblo size, wich are found
in the exhibition, are moro or lesn exnct coplos of & well
known standard American engine.  Of this, or of any other
of tho rovernl leading forms of steam engine which arw so
familiar at home, no single cxamplo s to bo seen in the

A UNITED ATATES SECTION.
Of a smallerclas, the two busutifal litle vertieal engines
of the New York Safety Steam Powsr Company, which
are In operation in the Ameriean department, are exeellent
examples.  Their legance of dealgn, fine workmanship, and
bigh fnish attract attention and «lieit mary compliments
from vistors.  The neat horlzontal engine of the Norwaslk
Iron Works represents also another of our best eflorts in
small powors, and another smull engine, fornished by Piek.
cring & Davie, in always undor inspection.  This Initer an.
gine hing been designed especially for the use of the Under:
wood anguinr belting, Tty tly whenal is in line with the piston
rod and is driven by a pairof 1ods and cranks, one on elther
side.  The narrowness of the faceof the wheel whiel in al-
lowed by the cord like belt permits this arraugement 1o bo
adopted without too grent lengiliening of the crosshead,
Judging by what is to be seen here, it must be eoneluded
thatthe building of stationnry +team engines for general
purposes has made very Little progress during the interval
which has vlapred since e Paris Exposition, which last per-
witted a similar international «ompetition, and indesd, it
mny perhaps be said, during the Inst score of years. Cor.
rec’ principlesare but little more compl. tely, although much
more generally, applivd now than many yenrs agn, notwith.
standiv g the fact that the great scientitic principles which
nnderlie ol successful engineering practice huve, during
this same interval, received their most wonderful and ossen-
tial development,
It is to be hopid that the same observations mny not be
called forth by the study of the American Internationnl Ex.
liibition of 1876. Yet it rarely happens that marked changes
in engincering practice take place in =0 short an interval of
timeas that which separates us from that event.
R. H. T.
e ———————

Gorrespondence.

Bolless and Boller Owners.

To the Editor of the Scientific American :

Your article on ** Boilers and Boiler Owners,” on page 28
of your current volume, reminds me of a specimen I saw
three or four weeks ago  Woile in an engine room near
herv, the engineer showed me a piece of the feed pipe and
mud druw taken from under his boiler. Two weuks pro.
vious (o the “ime of taking the mud drum out, the Loiler
had been tested to o pressure of 125 1ba. per square inch, the
pump and boiler gago agreeing. By examiniog I found that
a bammer could b« driven through the pipe and dram st any
place, whils, insome places, the | lade of a pocket knife could
be thrust throngh.

Query: Why is it that bollers and mud drums are enabled
to sustait. 80 high a pressure, in such a condition as the above,
and the one a: Bay Uity, Mich., were in? A
Austin, Texas.

Jumplong from Ratlway Tralos,
To the Editor of the S<entific American :

The query of J. B. T., on page 27 of your current volame:
** Why is it that englneers, ete , jumping from moving trains,
invariably jump in the direction ot the moving train ™ in-
duces me to write a few words on the subject ; a subject that
every one who rides, whether by hor-e or steam poswer,
ought to fully understand for all such are liable to be some-
time exposed to danger. They should know what is best to
be done at the last moment of an emergency. never before;
for jumping is so dangerous that it is only when the case is
desperate that it should be attempted. Thereason for jump-
ing forward is that that churse is the safest; the experience
of enginerrs confirms this, and it is easily Jdemonstrated by
theory. Your correspondent argzues that it is the most dan-
gerous, If every one conld, iike him, jump with the velocity
of 15 miles an hoar, =21 feet persecond, the difference might
not be 8o great, but I consider only the case of average hu-
manity. But in his case, if the velocity of the train is 30
miles an hour, and ho jumps in the opposite direction 15
miles an hour, he will then move 15 milés an hour with the
train, and strike the ground with a force that will slmost
certainly be fatal.

In the hope that some lives or limbs may be saved bya
more general understanding of what should be dooe in such
cases, permit me to explain this; I have not yet scen it in
print.

The comp- rative safety of jumping from a moving vehiclo
does not depend on the velocity of the jump, which shoald
not exceed the velocliy of the vehicle, if it can be helped,
but entirely and solely on the anatomical baild, if I may use
the term, of man. The jump should ba made facing, a8
nearly as possible, in the direction of the motion; relect if
practicable the place; turf is best, sand is next Nover
jump on a plle of stones, for a collision with stune is as
dangrrous aa any possible casualty. One foot should be In
advance, 8o that {5 will come iu contact with the ground
first. Follow It instantly with the other foot, and each will

lessness and Its repidity of rotation, It scems to be fitted

receive o part of the blow, and each will check the speed o
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Httle. Then first one band, then the other, will take & pari
of the foree, ond serve to protect the head and trunk. If the

atient is then alive, he may pick himself up, if ho can, anc
count his broken limbs and contusions

A diagram will, verhaps, best ex plain tho succession of |
events that the jumper should endeavor to procure, for the
greatest safoty to his person He
should try to have his limbs act like
tho spokes of a wheel One foot, a, in
advance touches the ground, the other

foot, b, will pass by and touch, then

the hands, ¢ and 4, and the head will
follow The momentum may be
enough to cause the feet to turn over
the head In a somersault; but this is
the best that can Le done, that is, to
check the momentum a little at a time

If a person takes the adviceof J. B, T., and jumps In the
contrary direction, what follows ?

If the vebicle is moving
only 15 miles an hour, and he jumps with the force of 5
miles an hour, he is actually moving backwards with the
yelocity of 10 miles an hour; and as soon as his foot touches
the ground, it steps, but his head anc body describe a curve
through the air with a force due to tho speed, the back of
his head and his back :trike the ground simultaneonsly.
Resul's, a broken spine, a crached skull and a general de
struction of the acticn of the internal organs.

Not many years ago [ was the involuntary witness of an
experiment of this kind. A horse car was being driven
pretty mapid'y by me, on the opposito side of the street. I
poticed a passenger, with an apparently heavy bundle in his
hand, preparing to get off ; the conductor was looking another
way ; [ saw the man's danger, but was too far off to interf re.
He deliberately stepped off the car as if it were motionless,
but the instant his foot touched the pavement, his body and
head, retaining the speed of the car, were thrown down
with great force on the stones; bis hat and bundle flew in
different directions, accompanied with the unmistakable
sound of breaking of iron castings. Tbe man, for a wonder,
did not appear to be much injured, but picked bimself and
bis property up, 8 much astonished and probably a wiser
man.

Let every one remember that the only safety in leaving a
moving vehicle is to face in the direction of the motion.

Boston, Mass. CHARLES STODDER.

°
*

Explosive Projectiles.
To the Editor of the Sciontific American :

I'have read in your volume XXVIIL, page 394, adescription
of a compound explosive projectile, which is, in my judg-
ment, similar to one I iavented in the year 1868. 1 offered
it to the British Government in that year for trial, but it was
refused. On September 2, 1869, I sent one to the Emperor
of Russin for his approval; it wns received, but the answer
is not yet returned. 1 offered it to the present British Gov-.
ernment, accompanied Ly a drawing, November 25, 1870, It
was polit-ly refused, and the drawiog kept.

My projectile contained three bullet chambers attached to
the main eylinder, grooved from top to bottom in center of
chambers to one half the thickness of metal in main oylin-
der, and also grooved all round the center of the main ¢ylin.
dir, Bach chamber coutained 106 bullets, or 818 bullets in
all. Outside size of projectile wan eight inches; the cham.-
bers wero tapped, serewed, and plugged air tight, It can be
filled in chambers with small sholls and liquid fire, bullets
and powder, fulminate, or other materials, ny wished. A
bruss time fuse waas fitted Inside the powder chumbers, and
screwed in.

My peojectile was considered by many to be the most de-
structive known, When proved with only a minimum charge |
of powder, 18 1bs. of the main eylinder could not bo found. :
This distribution of bullets and fragments took placo with. |
out elthwr fuse or plugs belng in the chambers. Tho differ.
ence between my projectile and F. A, Morley's, accordiug to |
the socount, is that be hins n separate fuse for ench cinmber, |
nnd possibly more chinmbors, ‘

On page 808, same volume, on Eloctrical Fire Arms," by |
Professor 8. Garduer, you wish him to drive the Lullet by |
eloctricity, I presume that can ecaslly be accomplished.
There I yet one further stride: to kil by clectricity liself,
st ony distance, paralyzing those who may not be killed out.
right, J. 1, Frasen,

Liverpool, England,

-
Componsite Lonses,
To the Fditor of the Seientific Amaerioan!

. 11, R, (se0 page 100 of your current volume) doos not
show the flint lens in Lis section drawing, and the contral
lens may bo mado thinnest; but his views are eminently
pound. As inventor of the componite object glass, I will call
attontion to Its main defects,

First, the diffraction around tho edges of tho lensos will
slightly fojure the definition, as may bo seon by placing u
network over the glass of an ordinary telescope. Becondly,
the segmont lenses are harder to correct by hand than the
zones of o single lons, and the loeal polisher machine will
spoll thelr extremo odges, which must be cut off, reducing
thelr sige. The thied dificulty s the adjustmont of the parts,
The iron frame must be protected from unequal expansion ;
aud the lenses must pot duffer In focus the one hundredtl
part of an inch  The Lellometr with its divided objeet
glass, and the suceess of Mr. Sellack, at Cordoba, in mend
ing & broken eloven lnch photographile objective, show ths
the plan is & feasible one,

We have consulted armeles on the subject with the follow.-

. J responses:  Professor Winlock thinks that s solid object
slans would be the best, if we could get ono. Clark & Sons
bellove |t possible to bulld an equatorial with solld object
glnss five feet six and a half nches « lear aperture, loss than
t focus, with a useful power of 8,825 (50

aperture) for the sum mentloned. They

thind wonl ‘
think it would iest to mount it Letween walls, allow.

INg & movement of only two or three hours in right ascension
Ihey recommend importing the glass makers, ns they bhad to
wait three years and paid £12,000 for thelr pair of glass disks
n Ht:nm;,;* am

Henry G. Fitz considers the adjustment
of the composite lenses difficult, but that, If this were at
tained with sufficient accuracy, the telescope might readily l
be corrected photographically by the addition of a third lens,
and thinks this a better plan than using monochromatie light
for the purpose S H. .\[., Jn.
—————p ), ) - A——
(For the Se¢l utifie American.)
The Compositlon of the Talls of Comets.

At the conclusion of my communication on the subject of
the cause of the zodiacal light, I soggested tho question
whether the tails of comets might not be accounted for upon
similar principles. As I beliove that the spplication of the
optical principles concerned In this caso (as well as in the
other), to account for the appeararces observed, is new, |
have since considered the subjeet more fully; and as a re
sult, I submit these explanatory disgrams for tho considern.

e

the foregoing explanation: 1. When the spectator, comet
and sun are in the same plane (which, in this case, we bave
supposcd to be the ecliptic), the tall of the comet would be
stralght, and divided through its axls by the plane of the
ecliptic. 2. If the comet’s position were south of the eclip-
tie, the tail would incline towards the south, and would be
curved convexly to the south, on sccount of the spherical
shiape of the atmosphere; and If the comet were north of the
eeliptie, the fuclination would be to the north, and the curve
would be convex to the north. 8, The length and breadth
of the tail would vary inversely as the angle between the
comet, sun snd spectator increased or diminished ; taat s, it
would appear louger and broader as the comet approached
the sun, and shorter and narrower as it receded. 4. In this
position of the comet, there would appear to be & lune-
shaped, darker space between the brightest part of the tall
and the nucleus of the comet; that is, the brightest part of
tho tail would appear to be attached to the nucleus only at
the two horns of the crescent. This Is caused by the inter-
ruption of the line, a. 1, (Fig. 1) by the interference of the
dark portion of the surface between the points 1 and 2 (Figs.
1 and 2). (See explanation of Fig. 1.)

The reason why the planets have no talls, when in the

| samo relative position (with regard to the emith aud sun)

as tho comet, is that they are, comparatively, so large that
the retlection embraces nearly the whole of the atmosphere,
and therefore no part is brighter than apother. Comets on

tion of those who may take an interest in the subject.

The proposition which I have bere attempted to demon-
strate is that the tall of a comet is an optical phenomenon,
caused by the reflection of the sun's rays from the surface of
the comet to the earth's atmosphere and thence to the spoc-
tator.

Fig. 1 is a section, in the common plane (which, for con-
venience, we will call the ecliptir) of the earth, comet and
sun (the sun being in the direction of the arrows); 8 is the
specrator; D B is the portion of the {lluminated surface of
the comet which Js visible to the spectator. All the space
comprised between the points E, D, B, §, would be illumin- '
ated by reflection from that portion of the surface of the
coret between the points D B, Bat the atmosphere which
renders the light visible only extends to a, 1,4; therefore
the spectator would only see that included between the
points s, 1,2, 8,8, The comet would therefore appear to
him to be at 1,2,8. The linos, 1,2, 8, would appear as
the line E, D, B; and the line 8, 8, would appear as the line
8, B. It will be observed that the line s, 1, does not touch
the illominated portion of the comet, but 1s interrupted by
the Interference of the dork portion of the surface between
the points 1 and 2. That space, therefore, would appear
darker than the rest of the illuminated space. This fact

the contrary are, comparatively, exceedingly small; the di.
ameters of rome of them do
not appear to exceed thirty
miles. This Is why, in the di.
agram, the tail appeats so dis.
proportionstely broad.

If the principle of this theo-
ry be understood, it will be
evident that the shape arnd di-
rection of the tail may be varied
almost infinitely, as they de-
pend upon the relative posi-
tions of the three bodies, the
earth, the comet and the
sun.

T. R. LoveT™.
Mount Airy, Philadelphia, Pa.

Bisulphide of Carbon Engines,
To the Editor of the Scientific American :

An Irishman, on being told that an addition of quinces
improved an apple ple, remarked that sn apple pie made en-
tirely of quinces would be better still. I am not an Irish-
man, bat it strikes me that, if the attachment of a bisulphide
of carbon engine to a steam engine is a great improvement,
it might be better still to apply the heat directly to the bi.
sulpbide. The bolling point being lower than that of water,
and the specificheat and latent heat of vaporization, perhaps,
also Jess, it wonld require less fuel to produce a given quan.
tity of vapor oi given tension; and, as the products of com-
bustion could be allowed to pass off at a lower temperature,
the heat of the fuel would be more fully utilized. Also, it
would seem that a second vapor eugine might be driven by
the waste heat from the fire flues of the first engine.

In your article on the loss of power in steam engines, it
scems to methat you have overlooked two Important points,
in fact the most important. In your calculations, you start
with steam instead of water, neglecting entirely the enor.
mous quantity of heat required to convert water into steam,
which is only very imperfectly utilizsed in heating the feed
water, ona pound of steam sufficing to heat five pounds,

will be noticcdamong onr conclusions.

Fig. 2 is a section perpendicular to that of Fig. 1, on n line
deawn from the point 8 (Fig. 1), through a, b, ¢, and thence
to tho center of the sun. 8, A, (Fig. 2) represents that line,
the letters and figures Indicativg slmilar points, as In Fig, 1,
and the sun belog In the direction of the arrows, With re
gord to the speotator at 8, all the apace comprised botwoen
tho polnts a’, d, B, o, n”, would be Iluminated by refleotion
from that portion of the surface of the comet between the
points D, d, B, o; but for the reason nesigned In deseribing
fig. 1, the spoctator would only see that part Included beo
tween the pointsa’, d°, ¢’, a, The comot wounld appear to be
s d’ o' the line o', d' would appesr as the Hoow', d; and
the line &’ o would appear as the lne a”, o. The appear
wnce therefore to the spectator would be that of a crescent
boped comet on the confines of the atmosphore, with a tai)

preading out from the nuelous, ¢, 2, &', 3, In & direction
ipposite to the sun, haviog at it vxiremity & width equal 1o
Vo' (Fig. 2) and a depth equal to 8, n (Fig, 1),

The following conelusioris may, I think, bo drawn from

nearly, of water to the boiling point. That this *latent
heat can be utilized to a very
great extent by the use of an
ensily vaporized fluid seems to
be proved by the bisulphide
of carbon engine, which has al.
ready effected a saving far be-
yona your estimate of possibil
itios,

The second point is the large
buantity of heat which necess
arily (under present conditions)
goes up tho smoke stack, 1
havo already suggested one ro
medy for this waste in the use
of a second vaporengine. An.
other plan which may be worth
considering wounld be to burn
chinreonl, potroloum, or anthra.
olto In an alrtight chamber, surrounded by water, un.
der such pressuro that the escaping produots of combust
Jon would have, when released, the same or nearly the same
tomperatare as the surrounding alr, the question belng
whether the heat which passea up the chimney ropresents
moro powor than would bo consumed in forelng air into the
furnnco,

Another way to save a portion of this heat would bo to
apply it, as In Siemens' regonorating furnace, to heat the
alr which supplies the fire, unleas Indeed it s all required to
produce draft,

Of conrse all theso things present cortain difficultics, but,
to quote my Hibernian friend sgain, “ i there was no
throuble, sure there'd be no work for us.”

Bontoo, Cal.

- -

C, H. AAnox.

R. A. M. states, from Lis personal experlence, that an
applieation of aplrits of turpentine is o certain relicf for
the pain of a boo suing
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A NEW DOMESTIC MOTOR.

A short timo since wo published an illustration of a com-
bined rocking chair and cradle, an ingenfous plan the utility
of which was obvious. The inventor of the device which
wo now present has gone several steps further, and not only
employs the hitherto wasted female power to oscillate a
eradle, but at one and the same time to vibrate tho dasher of
achurn. By this means, it will be observed, the hnud? of
the fair operator are left free for darning stockings, sowing,
or othoer light work, while the entire individual s complete-
Iy utilized. Fathers of large families of girls, Mormons,
and others blessed with a superabundance of the gontler sex,
are thus afforded an cifective method of divert-
ing the latent feminine energy, usually mani-
fested in the pursuit of novels, beaux, embroid-
ery, opera boxes, and bonnets, into channels of
useful and profitable labor.

Tho apparstus, as represented, consists of a
lever, A, suspended from the ceiling or other
suitable support by aswiveled hook and staple.
In the extremities of the lever, A, are formed
slots through which pass bolts and nuts which
gecure the adjustable arms, B. To the eyes of
tho bolts are attached the ends of two ropes,
which pass around double guide pulleys fas-
tened to the floor and then to two single pulleys,
arranged one beneath the forward and the other
beneath the rear part of & rocking chair. Tho
ends of the ropes are secured, as shown, to the
rungs of the latter.

Near the extremities of the arms, B, sliding
weights are placed, by moving which the lever
can be properly balanced. Just inside the
weights is secured on one arm the dasher of the
churn, and at the other a cord communicating
with acradle rocker.  As the chair is oscillated
motion is communicated to the lever, and thence
to both cradle and churn.

Necessarily this device may be put to a great
variety of applications, and may supply motive
power for washing machines, wringers, and
other articles of household use, as well as for
churns and cradles.  Atall events it openss new
tield for ** woman's Iabor,” and on¢ in which she is not likely
to be disturbed or encounter competition from the other sex.

Pstented through the Scientific American Patent Agency,
April 15, 1873. For further particulars address the invent-
or, Mr. Gustavus Meyer. New Ricbmond, Allegan County,
Mich., or the New York Exposition and Manufacturing Com-

pany, 52,54, and 58 Broadway, New York city.
PEEAMBULATING COT.

Invalids and persons wio are afflicted with loss of powers
of locomotion will, according to the statements of the in-
ventor, find the apparatus herewith illustrated a
grent convenience and comfort. The aevice is
called a perambulating cot, and is made with a pair
of large wheels on'an axle, upon which rests a light
carved iron frame supported in the rear by a pair
of pivoted caster wheels which follow the main
wheels in any direction. On the iron frame are
four curved springs, extending up to the middle
goction of n light wooden cot frame. There isa
joint in the latter, just back of the hips of the oc-
cupant, arranged with ratchets, so that he can sit
at any desired angle; and from the knee, for-
ward, is a light fapering board and half circle
foot piece. At the rear of the cot is a handle, ad-
justable, so that it may be made high or low, by a
rod in the center of the cot frame; and there are
two rods from the ends of the handleand attached
to the frawe at the swivel wheels, for propelling
the apparatus. The feet are raised or lowered by
turning a small crank on the foot board, and there
is o hinged drop leg for use when necessary,
Other conveniences, incidental to invalids’ uses, are
suitably and ingeniounsly provided for,

The inventor, Mr. A. W, Richards, who may be addressed
at Indinnola, Towa, is a crippled United States soldier of the
late war, and devised this apparatus in conformity to his
own needs.  He states that, althongh unable to sit erect, he
can propel himself with ease by placing his hands on the
large wheels, and thus travel from room to room, Ho also
is enabled to be pushed around the streets by a child, in or-
der to attend to business, ete. Numerons testimonials are
submitted to us by Mr. Richards, which confirm his opinions
of the efficiency of the device. It seems to us well adapted
for its purpose, and particularly suited for employment in
hospitals and other medical uses,

The Largest Steam Engine In the World,

Pittsburgh claims to have in progress of construction a pair
of engines which will be the most powerful in the world. Re-
ducing the capacity of gome of the largest pumping engines
to & upiform lift of one foot in twenty-four hours, it is found
that the one at the Lehigh zine mines will 1ift  3,456,000,000
gallons; the pair at the Chicago water works, 4,500,000,000
gallons ; the pair at Haarlem, Holland, 10,000,000,000 gallons ;
while the now Pittsburgh engines will 1ift 14,240,000,000 gal-
lons, The palr will weigh 1,600 tuns, and will cost $423,-
550. The following dimensions will serve to give some iden

machinery will be used to ralss water into Highland avenue
resorvoir in  Pittsburgh, a Light of three hundrod and fifty.
six feot. It is estimatod It will raige soventy million pmmt'lu
of water for each hundred pounds of conl consumed, the
cost being at the rate of one cent for every 8,070 gallons.
R —A ) -
Water Bollers upon Stoves,

A brass or copper veasol tinned upon the Inside, holding
several gallons, is usanlly found connected with cooking
stoves used in families.  An this vessol in kopt full of hot

water, which is used for ordinary culinary purposes, it is
important that no deleterious agent should be connected

with the metal employed in its construction. A recent
analysis has been made of a specimen of tinned brass plate
used for making these boilers, and it was found that the
tin contained 26 per cent of lead. How far this may serve
to cause injury, it is impossible to say. It is certain, how-
ever, that lead is an objectionable metal to be brought in
contact with calinary utensils, and hence its use must be
condemned. An iron boiler lined with porcelain would be
much safer, and perhaps not more costly. We understand

such o vessel is constructed, and if so, it would certainly

PERAMBULATING COT,
be a much safer one to employ a8 a reservoir of hot water
for constant hiousehold and culinary use, —Boston Journal of
Chemistry.

Y

THE PATENT REVENUE CIGAR BOX.

Quite n stir has recently been creatod among the cigar
manufacturers on account of the proposed requirement, by

of themagnitude : Cranks nine tuns : shaft, twenty-four tuns;
sections of the two valve chambers, one hundred and

twenty tuns ; fly wheel, seventy tuns, The four plungers will |

upwards of four hundred tuns,

Cylinder, sixty-four
Inchien diamoter ; stroke, fourteen foet.

Plungers forty inch-

es d‘m‘“" eloven feet stroke, This ponderous piece of i

[AucusT 23, 1873,
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the Government, of the use of n patentad form of cigar hox,
Tho object of the invention, an engraving of which wa lspe.
with prosent, is to provent the frandulent ro.employment of
stamped boxes, A dealer, In purchasing his stock, natoral.
ly desires to inspect in advance the quality and flavor of the
article.  To do this, boxes must be opened and stamps torn,
»o that, {f the cigars be not sold, they remain on the maker's
hands in cases which, so far as the mutilation of their 1

in concerned, are in precisoly the same condition as if thefy
contents hnd been onco disposed of. 1t §s plain that an ey.
collent opportunity is here offered for frand upon the reye.
nue by packing cigars in old stamped boxes, and, in event
of detection, assorting that the latter wers ingg.
cently opened as above described.

The presont device, lately patented by My
Thomas A. Wiley, of Lancaster, Pa., consists
simply in fitting two cross slats, as shown, lnty
the edgo of the box, forming a dovetail conpee
tion therowith; or a singlo broad longitudinag
strip may be employed to answer the purpose.
These slats are put in place after the cigars are
packed, when the stamp is pasted partly on the
transverso bar and partly over the side of the
box. The ususl ornamental paper is affiged in
the ordinary way. By raising the lid, an oppor:
tunity is afforded for examination of the contents
through the ample apertures left: while not &
single cigar can be abstracted withont first rals.
ing the slats and thereby rupturing the siamp.

The introduction of the plan is vehemently
opposed by the cigar makers, who assert that it
is of no greater efficacy than the present mode,
while it will prove & serious detriment to thejr
trade.

CEMENTING METAL 70 GLAss —Take two
parts finely powdered white litharge, and one
part dey white lead, mix intimately, and work up
with boiled linseed oil and lac copal to a stiff
dough. One part of copal is taken to three parts
boiled oil, and enough litharge and white lead
added to make a dongh similar to putiy. The
underside of the metal is filled with the cement,
and then pressed upon the glass, the excess of cement | eing
scraped off with any sort of instrument. It dries quickly
and holds firmly.

Lo=ation of Standard Compasses,

For determining the deviation, due to ferruginous mate-
rials in their construction and cargoes and tootber canses,
of the steering compasses of vessels, a so-called standard
compass is usnally arranged on the upper deck, and at as
high an elevation as convenient above the hull.

The position of the instrument is as nearly neu-
tral as can be found—that is, at a point where
the local attractions are evenly balanced. By caus.
ing the ship to swing in different directions, and
noting the variation between the indications of
the standard and that of the binnacle compasses
a table is formed from which the deviation of the
Jatter for varions points is used as a correction to
be applied when steering such couraes,

M. Gloesener, in referring to this subject in Lex
Mondes, suggests placing the standard compass out
upon the bowsprit, at a distance previously de-
termined to be without the sphere of attraction of
the iron in the vessel. By this means, instead
of the attracting substances belng grouped around
the instrument, perhaps unequally, they necossa.
rily are all upon one side of the compass and
symmetrically placed in regard to it, The latter s
of course, so fixed that the lubber's point and the
foot of the needle pivot are in a line parallel to the
longitudinal axis of the ship. 'To reflect a portion
of the card, an inclined mirror is arranged above
it, in which the indication is read from the dock by

menns of a spyglass,

BUTTER ANXD FATs.—Dr. J. Campbell Brown says that the
proportions of the chemical constituents vary so greatly (from
#oro upwards) that no reliable evidence of purity or impurity
cnn bo obtained by estimating the differont fats obtainable
by decomposing butter. Infact, the distinction between pure
buttor and butter mixed with flesh fats is no morea chiomical
ono than the distinction between different animals or differ.
ont plants, The physiologist distinguishes one kind of tissue
from another more readily by their microscopic characters
than by their chemical composition; and microscoplo exam
ination with polarised light is the most reliable medans of
digtinguishing pure butter from that which contains an ad
mixture of less easily digestible and less platable fats,

— -
LEMONADE FROM CunrnaxTs,—Citrio acld msy bo pre
pared from ripe currants in the following manner: The cur-
rants are first broken up by pounding or squeezing; the julee
i# then pressed out and allowed to fermont, When ferment-
atlon conses, the alcohol is distilled off and the residue nen
tralizod with fine chalk. In this way citrato of limo is
formed, which is afterward decomposed by sulphuric ncid
and the citrie acid sot free.  From 110 pounds of fruit thoere
should be obtained about one pound of citric acid, beside &
considerable quantity of alcohol. A dilute solution of citrie
acld furnislhes a pleasant and healthful drink, and, although
lemonade is usunlly made from lemons, we would not, says
the Journal of Applied Chemistry, bo far wrong in calling
thin drink lemonade, although prepared from currants.
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THE COOPER PORTABLE ENGINE,

[n our Hllustration is shown ane of tho lates
por(uhlv engines, composed of an engine, pump, hoator, fix
tures, and connections, all mounted on the boller

being supported on side timbera which form the foundation
for the whole structuare., The apparatus comes complote
trom the shop, having been previou aly tried by actual tests
with steam, and is ready for work Al that | roquired Ia
to place it in proper position and connect It to such machine. |

ryasitisto drive.
'l"ln- boller is then
filled and the fire
started, Thisar.
rangement, it is
clnimed, saves all
the expense and
timo required to
puild the engine
foundations, set
the boiler in brick
work, and mako
the connections,
as would be the
case with station-
ary engine and
boilers, while it
adds greatly to
the facility with
which the ma
chinery can be
moved from place
to place.

port it Now, If you would first wow over your lawn fine

t dealgns of [ bone moal at the rate of olght bushols to the nere, then plis.

tor at the rato of one bushoel to the acre, thon cover the whole

the last | half an Inel thick with fine garden soll, loaf mold, or fine

chip mold from an old wood yard pilo, and then sow clean

blue grass seod at the rate of two bushels to the acre, and

rmko the whole with a fine tooth fron rake, finishing by roll

ing,we gunaranteo o lnwn that will stay fresh and green all

Wo hopo that

mmer,

no matter how dry the

poBRON

The construe-
tion of the device
merits particular
attention. The
engine consists of
n bed pieco sup-
ported on lugs
attached to the
boiler. This piceo
containsthe shaft,
pillow block,
slides, and cylin.
der head, and to
it the cylinder i
g0 attached as to
allow of the ex-
pansion of the
latter without
strain  on the
joints. The valve
gear connects di-
rectly, doingaway
with the rock
shaft, and the
valyve is propor-
tioned to use the
steam expansive-
ly. The pump is
avertical plunger
of short stroke,
driven by direct
attachment to the crosshead, obviating the use of a belt and
making the feed positive, with easy work on the valves, The
heater Is of wrought iron, with cast iron sleove and slip
joint, proportioned to give a large heating surface toa thin
sheet of water, thereby insuring o bigh degree of Lieat to tho
feed. Allthe moving parts are balanced so ns to give steady
motion at high speed, The journals and wearing surfaces
aro supplied with self.oilers, and the boiler with glass wator
gage, cocks, whistle, steam goage, ote,

The internal arrapgement of the boiler and tubes, it is
claimed, has been thoroughly studied, so that tho highest
degroe of evaporation Is obtained with the least consumption
of fuel. A jet blower is supplied for incressing the draft,
and the chimney is provided with a spark catcher.

We are informed that when the Japanese Government (in
1870) ordered samples of machinery, the agents, after exam.
ination and tests, gave the proforence to this engine over all
others, and ordered a twenty horse power machine, with cir-
oular saw mill, to be sent to Japan, Letters nince roceived
show that the apparatus gavo perfoct satisfaction,

The engine represented in our engraviog is of twenty horso
power, and is mounted with n slide throttle valve. in place
of the governor as used with circular saw mills,

For further information address The John Cooper Engine
Manufacturing Company, of Mount Vernon, Ohlo.

Lawns in Midsummer,

We have touched the renewing and huproving of lawns
time and time sgain, says tho Cleveland Heiald, yot every
now and then we are button:holed on the street with: 1
wish you would tell me what to do with my Jawns."  Well,
wo ask about it. ** Why, someliow, the grass seems to have
got thin, snd don't look good and strong; the soll is rather
light, although every year I havo given it o top dressing of
manure in the fall and raked it off in the spring."”

Yo, wo say, just as many another man,void of the knowl-
odge of the wants of the grass roots, has done. You have
supplied a little stimulus, and a very little one, to cnable
the plant to make s first start in the spring, by reason of
the ammonincal alkall obtained from the leaching of the
nmanure during the winter; und as soon as that is exhaunstod,
which generally i ere the heated soason comen in, the plant
bug nothing but the poor old soil and its broken roots to sup

THE COOPER PORTABLE ENGINF,

some of our button-holing friends will read this,cut it out and
keep it.
THE FIRST AUTOMATIC FAN.
There is & peculiar interesat which attaches to the first crude
embodiment of any well known device, which renders it al.
most as much an object of curiosity as the most recent ap-

To the vast srray of quaint daviees, with which the enrlier
archives of the Patent Offico aro replote, belongs the inven.
tion usteated herewith, Our engraviog, derived from the
patent drawings, ropresonts an individual not saffering nn-
der any painful malady, as might be inferred from his pros-
trate position, but ' laying oft,* if the apt vulgarism be ad-
missible, while ecalmly enjoying the luxury of & breeze xalsed
by the u’u illation of the fan above him, The latter, with its
llll""‘lllllif'lll. in the first dovieo of its kind ever patented in
thin countey, and
the Inventor was
Commodore Jas,
Barron, of the
navy, & name fa.
mous for gallant
wervice In the
warof 1812, The
date of the pat.
ent is November
27, 1880, and
from its specifi-
eation we extract
thoe following
brief description
of its operation :
Within the box
shown near the
head of thecouch
is placed a train
of clockwork,
which moves »
crank, shown in
the left hand
lower corner of
the case. This
crank actuntes o
pitman which, by
means of a ver.
tical arm, oscilla-
tes a rock shafr,
supported as
shown by two
horizontal rods
projecting from
the box. Tothe
upper arm, ex-
tending from t! ¢
rock shaft, is con
nected the fap,
which is thereby
freely vibrated,
while suspended
from the ceiling,
by suitable
means.

In an old vol-
ume of the Jour-
nal of the Frank-
lin Institute, wo
find an abstract
of this patent,
accompanied by
editorial com-
ment to the effect that “it'is certainly a very complex
mode of attaining the proposed object. We should find no
difficulty in making a much more simple instrument for the
purpese,” a view which, perhaps, some scores of inventors
have, since the date the above was written, demonstrated to
their own, if not to the public’s, perfect satisfaction. We
need not add that, in this case, for obvious reasons, we omit
our usual peroration beginning “for further in.
formation," ete.

i |
NI::;‘.:."‘ i
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Discoveryof America--Columbus Anticipated

Interesting relics of the early discovery of Amer-
ica occasionally turn up. At a Iate meeting of the
Mexican Geographical Society, Mr. Bliss stated
that some brass tablets had been lately discovered
in the northern part of Brazil, and not far from the
coast, which careful examination had shown were
covered with Phoenician inseriptions, telling of the
discovery of America five centuries before Christ,
The tableta had been acquired by the Museum of
Rio Janeiro, with whose director he was porsonally
acquainted, and the connection of this gentle.
man with the discovery of the tablets was in itself
1 guarantee of the correctness of the report, The
inscriptions, so far as yet deciphered, relate that,
{rom a port on the Red Sea, a Sidonian fledt salled,
and, following the cast coast of Africa, doubled the
Capo; thenco following the African west coast, pro
bably with the southeast trade winds of the south-
ern latitudes, until the northeast trades, pre-
venting further progress northward, forced the
prows of the vessels acrass tho broad Atlantie. At
| any rate, according to Mr, Bliss, the tablets record

plication of the same idea improved, altered, and carried
apparently to perfoction.
higher attribute, originality ; the other, in its relation there

ing as a limitof present advancement, attained through the

forgotten, as that experience, augmenting, enables the en.
geafting, upon the pristine stock . of newer, better, and more

useful concoptions

the fact of the Pheenician flect having reached the
Americas five centuries before Christ, at some point now

The one, indeed, indicates the, known as northern Brazil: that the tablets give the number

.| of vessels, the number of the crows, the name of Sidon as
to, forms but a mark on an onward path which, while sery I

their home, and, indeed, various very interesting particulars,
Mr. Bliss has promlised, when he acquires further particulars

aid of past experience, must, in its turn, be left behind and | to hand them to the Boclety.

D D § B i—

A G1oaxTIC passonger dopot, tho largest in the world in
now in process of erection at Jersey city, N, J. ]
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Srientific  Dmerican,

Thoe Prescrvation of wood,
When & country is first cleared, and timbor is plenty, tho
only desire of the settler in 1egard to it soems to be to deatroy
. as much ax possible with the least amount of Inbor. Afwr
.'s‘x*-‘i, ‘f‘ﬁ“' however, the opposite course is takon, and endeavors
w _ are made to preserve it, and prevent wasto and decay,
~ Many m: thods have been proposed for preserving timber,

q hich It is to be
varying romewhat according to the use to w
put, uﬁl the situstion in which it is to bo placed, Thesn

may all, however, bo divided into two great classes; namely

Sites wch praeers the W) S8 0 e aad Chioen

o vious coating on tho 21do, ol

imn‘.‘;’:ﬁ":‘pp@mq the wood with some substance

which will enable it better to resist the action of fermenta

“o;b‘:::::‘l’ these classes includes all painis and similar

substanc-s, In order torender palnts offective, fvis necos.

sary that tho wood shall be well dried beforo their applica.
tion, s paint npplied to the surface of wood which is filled
with gap will tend to hasten, cather than retard, its decny.

This it docs by confining the juices of the timber and pro-

venting the drying of the wood that would otherwise take

place. Tho first paint that was used was most likely the
native bitutaen and asphalt that oozes from the ground in
many par's of the world, and to this day we have nut found
any more viffective substitute. But this is objectionable from
jts odor, the long timo it occupies in drying, and its dark
color: so that in the course of time other substaness were
substituted for it. Prominent among these awe the so.called
drying oils. Certain oilr, such as linseed and poppy, have
thie property of drying when exposed to air, and forming a
guwemy mass.  This protects the wood from the action of
air and rain. But oil alone has but little covering poswer,
and a substance paintei with it retains almost its natnral
colur or at most is only darkened. In order to vary the
color and more thoroughly cover up any defects in the work,
and at the s me time basten the drying of the paiot, it is
customary 1o mix certain eartby subsiances with the oil.
Chief among these is ceruse, or white 1-ad, This gradually
combines with oil and forms a Lard mass, In order to
hasten the drying of the oil, it is frequently hoiled before
Leing mixed with the lead. The lead pain® made by mixing
proper proportions of rarbg_qug; of lead with boiled and raw
oil is undoubtedly one of the best and most permanent sub.
stances that can be applied to the surfuce of wood; but un.
fortunate 'y it is expensive, and the use of the lead is objec-
tionable on senitary grounds, the workmen employed in put.
ting it on being subject to severe colic and paralysis from
tie poisonous effcts of the lead. On the ground of cheap-
_ ness, sulphate of baryta is frequently substitated for part of
the lead, and, in fact, in some cases for almos: the whole.
This, wiile it is not poisonons to use, possesses an inferior
covering puwer; that is, it takes more coats to prodnce the
same effect, and as it does not combine with the oil, it is lia-
ble after a time to chalk off.

Another substitute for lead is oxide of zive. This isalso
not poisonous to the workmen, when free from arsenic, but
it possesses little more covering power than baryta.

Quite frequently a mixture of lead, baryta, and zine, is
employed. Its chief recommendatiop is its cheapness. For
painting in localitivs that are exposed to sulphuretted hydro-
gen, such as houses on the docks of large cities, a zinc or
baryta paint is superior to one containing lead, as it does
not blacken. Many attempts have been made to utilize va-
rivus chemicals for puinting parposes, and there is an end-
less varicty of so.calied chemical paints in the markec
Prominent among these is the ‘“ Averill” paint, in which
water glass or ~ilicate of soda is aleading ingredient; but
the general fault of all these paints is that, when made thin
enough to work with ease, they do not possers sufficient
body, =0 that what is saved in the original cost of the paints
is exgended in the labor necessary to put them on.

Paints of 1ifferent colors generally depend upon white
lead for their body, and derive their color from mixtures of
various earths and oxides. For almost all the shades of red
and brown, oxide of iron is used, under the various names
of Venetian red, umber,terra di Sienna, brown ocher, yellow
ocher, red oclier, ete., the various colors being due to the
way in which it is prepared.

Oxide of ciromium farnishes chrome grzen; oxide of cop-
per, combined with varions acids aud with arsenic, gives
v-rious gresns; lead combined with chiromic acid forms the
chrome yellows, the different shade< being due to the man
ner in which they are prepared. For blue, we have Prus-
sian blue, which is not very permanent, and of late years
ultramarine, which is the best and most permanent of all
colors,

Rellead, or oxide of lead, and sulphide of mercury give
the most briliiant red ; swhile for black, nothing is superior
to carbon in the form of lamp black. For special purposes,
such as paloting the bottoms of ships or piles exposed to the
action of the water, coarser kinds of paints are empleyed,
The base of many of thesc is tar dissolved in naphtha; this
Is mized with some substance such as oxide of copper,
Arsenic, or an alloy of copper and antimony, which is sup.
posed to prevent the adLerence of harnacles and other
marine soimals and plaots.  India rubber, dissolved in
naplitha, has been used for the rame purpose; lime soaps
bave aleo been proposed for this use. No substance has,
lowevrr, been discovered that will resist the action of salt
Water more than o few months without requiring renewal;
nothing tLat is known to chemists being absolutely Insolu

' ble in water, Lately there Las been quitea flourish of
Stumpets over a certain compound invented in England by
Vount Bzerelmy, and called zopisza., This in eesentinlly o

clay, calearcons silex (whatever that may be), lithar e | ¢
asphalt, red lead, g animi, and torpentine. It wis :rmbu'
by through mere modesty that the inventor stopped after
adding these ingredients and did not continue through the
drug shop. Tbe paint is no better and no worse than one
containing an impure oxide of copper for pigment, and lin.
aved ofl and asphaltum for the wenstroum. It will no
doubt protect the wood to which it Is supplied in sufficient
quantities, from external action, 80 long na it lasts,—Boston
Journal of Chemistry.

®
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Rocont Remcarches on the FPhyslologicnl Action
of Light,

The arerangements by which the mind is brought Into re-
Iation with the outor world are—{(1)n torminal organ, such ns
the retina, or the intricate structures of the loternal ear, or
the touch corpuscles of Wagnex, for the recoption of imjres
sions from withaut; (2) & nerve ondowed with n spocinl pen.
sibility peculinr to the sense for the convoyane: of Influences
feom the terminal organ to the braing (8) nsensorium or brain
in which, on receiving thege influences, chinngos oceur which
give rise’to the phenomenn of consclonsness,

The nature of the specific chango produced on the terminal
organs by the action of external sifmull hns not hithorto been
experimentally examined, Lot us take the cuso of the eye.
Numerons hypotheses have been advanced, The nction of
light on the retinn has boen conjectured to be a mere com

munication of vibrations, an Intermittent motion of portions
of the optic nerve, an electrical offect, o hoating effect, or a
photographic effect like that produced by light on a senaitive
surface; but up to thistime there hns been no experimental
evidence in support of vithor of these viows.

The resnltof investigations made by Mr, Dewar and Dr.
MecKendrick, of Edinburgh, communicated to the Royal So-
ciety of Edinburgh, has been to show that the specific effoct
of light on the retina and optic nerve is o chavge in the olec-
tromotive forco of those orguns. They have 1een able to
demonstrate this by the use of the woll known arrangement
of Du Bois-Raymond for collecting electric carrents from nn-
jmal structures,

From each of tho troughs a wire passes to a key fo asto en-
able the experimenter to stop the current at pleasure, and
thence the current passes tothe galvanometer. They then
lay the eye on a glasgs suppor’ between the cushions,
and carefully adjast the points so thav the one touches the
cornea nnd che other the transverse section of the optic
nervo, or the one may touch the surface of the nerve and the
other its transverse section, When the optic nerve of the eye
to be operated upon and the cornva are brought into connection
with the galyanometer, and light is passed through the eye,
there I8 at first an iacreage, then a diminution, undon the re.
moval of light there isanother increase, of the electromotive
force,

The amount of change in tho electromotive force by the
action of light isabout 8 per cent of the total. There bhas
been no difficulty in demonstrating the effvet in the eyes of
the following animals, after remov .1 from the body : reptiles,
snakes;amphibia, frog, toad, newt: fishes, gold fish, stickle-
back, rockling; crostacea, crab, swimming crab, spider
crab, Iobster, hermit crab. The greatest efiect was observed
in the case of the lobster, in the eye of which Mes-rs.
Dewar*and Mc Kendrick found a modificationin the electro-
motive force by the action of light to the extent of about
ten per cent. With the eyesof birds and mammals, they
bad great difficalty . It is well known that, in these ani-
mals, the great source of nervous power is abundant supply
of healthy blood. Without this, -nervous action is soon ar
rested. This law, of course, holds good for th= retina and op-
ticnerve. When, therefore, they removed the eyeball with
nerve attached, from the orbit of a cat or rabbit recantly
killed, and placed it in connection with the clay points,
they found alarge deflection of the galvanometer which quick-
Iy diminished, but all sensitiveness to light disappeared with-
in one or two miautes after the eye had been removed from
the animal. This fact of itself shows that what has been
observed is a change depending on the vital sensibility of
the part. It was therefore neccssary to perform the esper-
iment ou the living animal under chloroform. By eo fixing
the head that it could not- move, and by removing the onter
wall of the orbit so as to permit the clay points to ba applied
to the cornea nnd nerve, ths same results have been obtained
in the case of the cat, rabbit, pigeon, and owl

Wi‘hout going into minute detail, which the space allowed
for this short article will not admit of, the results of this in
quiry have been as follows:
L. That the specific «ffect of light on the eye isto change
the electromoiive foree of the retina and opiic nerve.
2. That this Inst applies to both the simple and to the
compound eyo.
8. Tuat the change is not at all proportional to the amonnt
of light in lights of diffurent inten-ities, but to the loga-
rithm of the quotient, thus agreeing with the psycho physical
law of Feeliner. :

4. Tuat those rays, auch as the yellow, which appears to
our consciousness to boe the most luminous, affect the elec
tromotive force most, snd that those, suclias the violet, which
aroe | ast lJuminons, affect it least.
6. That this chango Is essentially dependent on the retina,
because, if this structure Is removed while the other strue-
ture of tho eyo lives, though thore is still an electromotive
foroe, there is no sensitivencas to light,

0. That this change may be followed into the optic
loboes,

7. That the ro-called psycho physleal law of Fechner does

Palat composed of boiled linseed oil, brown umber, lime

wator, sulphate of cop.er, Prussian blue, copperas, burnt | is really dependent on the anatomical Memi

the samo results as to 1Le effect of ligh* are obiained >
tho action of the ietina and nerve without the presence of
brain, ‘

Jlogical properties of the terminal orgun itrelf, Innrmuch

The method of investigation pursued by Messra, Ietvl»

drick and Dewar is spplicable to the other senses, and

up o new field of phiyriological research. The speeifie .,‘

tion of sound, of the contact of substances with the terminal
organsof taste and of smell, may all be examired in the same

manner; and we are in lopes of soon seeing rexults from
such lnvestigations,—Nature. :

Saddle Treew,
A correspondent, R. €., of Texas, remarks that Lis State
hnw nlways been famous for the production of saddlo trees;
«nd although Californin and other States have besn tivals,
Texan hius always stood first on the list. The ordinary plan
of making n saddle tres is not only tedious but ineorr o,
owlng to the want of an accurate plan, and the consequent
uso of guesswork, I claim to have produced a gimplor plan,
by which a man, using patterns, can muske a good snddle
tree.  Within the last few years, eeveral makers have con.
ceivod plans to make saddle trees that swouald allow the fay.
tenings to rest on the front end of the side bonrds, and the
front part of the seat on the side boards and on hoth +ides of
thu prongs of the horn piece, forming not only the fastenings
but o zart of the rig also,
The tree was a desirable one on its claime; but there way
n serions objrction to it. The projecting part of the side
boardy in front of the horn tapercd down straight with
pointed “or square corners so as to ndmit of the fastenings;
and so the bottom part of the side boards had to be made
straight, with a straight twist, and the ends in front would
hurt the horse's shoulders. To remedy that def ct, Ieat the
side boards tapering back towards the seat far enoagh to
receive the prongs of the horn and the fastenings, Thiy
flaring or tapering twist also enabled me to change the
entire shaps and bearings of the tree, makiog a general im-
provement on the whole arrangement.”

o
*

Uses of Waste Paper,

A writer in one of our exchanzes (we have forgoiten

which) says that feww housekeepersare aware of the many
uzes to which waste paper may be put. After a stove has
been blackened, it can Le kept looking very well for a long
time by rubbing it with paper every morning. Rubbing
with paper is & much nicer way of ke-piog the outside of &
ten ketile, coffee pot or tea pot bright and clean, than the
old way of wasbing it in suds. Rubbing them with
paper is also the best way of polishing knives and tin ware
after #couring them. If alittle goap be held on the paper
in rubbing tinware and spoons, they shine like new silver.
For polishing mirrors, windows, lamp chimneys, ete., paper
is Letter than dry cloth, Preserves and pickies Keep much
better if brown paper instead of cloth is tied over the jar.
Caoned fruit 1s not apt to mold if & piece of writing pager,
cut to fit each can, is laid direetly upon the fruit. Paperis
much better to put under carpet t'an straw. It isthinner,
warmer, and makes less noise when one walks overit. Two
thicknesses of paper placed between the other coverings on
a bed are as warm as a quilt. If it 18 necessary to step upon
a chair, always lay a paper upon it, and thus save the paint
and woodwork from damage.

Watering House Plants,

The English Garden is inclined to dispute the rule that
water “ should be given in mo lerately small guantities, and
supplied frequently.” If the causes of failure where plants
are culdivated in windows were minutely investigated, the
dribbling system of watering would be found to be theprin-
cipal cause. A plant ought not to be watered umil it isina
fit condition to receive a liberal supply of that element,
having previonsly secured a good drainage, ia order that all
superabundant water may be guickly carriel off. Those
who are constantly dribbling 8 modecrately small quantity
of water upon their plants will not have thrm ina floarish-
ing condition for any length of time. This must be cbvious
to all, for it is quite evident that the moderat. Iy small quan-
tity of water frequently given would kecp the sarfaco of
the soil moist, while at the same time, {from the effects of
good drainage, which is essential to the well being of all
plants in an artificial state, all the lower roots would perish
for want of water, and the plant would become sickly and
eventually die,

P

A FREXcH writer, in estimating the future of sclence,
points out that in fifty or a hundred years' time the English
language will in all probability be spuken by eight hun-
dred and sixty millions of individua's, while the German
will be the lsnguage of one hundred and twenty millions and
the Frencl of sixty-nine millions only, and that in conse-
quence science is likely to seek English cliannels of publica-
tion, scientific books having at best a limited sale and neces-
garily seeking the widest audience.

NARROW GAGE passenger cars, as generally constructed,
stand thirteen inches nearer the rail, and have ab-ut fifteen
inches less overhang at the side; hencr, the center of gravity
is considerably lower than on the siandard gage, making the
car ride very steadily, and with less oscillating motion than
is usually observable upon the wide gage. The sents, thirty-
six to acar, are arranged doubls on one side and single on
the other, with the order reversed, midway of the car, to dis-

not depend on consciousness or perception in the brain, but

tribute the weight equally.
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i DECISIONS OF THE COURTS.
United States Circnit Court==Southern District of
Now York.
FATENT MAGIO RUFFLE—ELM CITY COMPANXY ©F. GEO. 1. WOOSTEN.
Woonnurr, Qircu t Julge:

1 The testimony fn thix oase s vory greatly confileting or very much of it
AR 14 not entitied To creRit, alther bocause, In my nplnlnn’t[ho wiinesses cXAR
- i pate theleasserted achlovemenis, errancons] »tate the time, or destribe
- r:".uoulthlgh Al oot in f ctembrnen the patented invention, nrrefer to

eride or I nperiect rndes O Imitate the * Magic Ruffio™, which appears
10 have bren opularar My Whon, accordliog to the evidence, ALY

y wore seeking to compets with those enguged nl » manufacture.
frer A Iahorious examinatlon the evidence my - onelusions are:
ret. the patenters wero the first fuyentors of the plaiting attachment
nifoned in the patent described lu the bl of complalut, and on whioh
b the sull I8 founded.
nd. the defendant has tnfringe) the rightas of the complainant, as
ees of the sald pate alleged In the bl of complaint, by Lhe us
of & plaltiog attschment embracing the xaid patent lnveniion v
1 Thrrd. the sald patent Not Yold on the ground that there was any
traodalent misrenresentation in ‘he specification aonexed to the pateny
Xo such fraudolent misrepreseniaiion s proved. Nor In the patent vold
ul ;,n. e gronnd that the fnvention was not the Joint Invention of the pats
i enters, Tho teatinouy proves auch Jolnt Invention most clenrly and (s
p ¥,
J viet {o was no such salo of the patonted machine or apparatus (wo years
peforg the up) Heation for s patont as ronders the patent vold. An Agrocs
) ment for the transfer of the lnvention forihe Jolotbenent of the Inventor
K and thoke wlo will adsanes money for the manufactiure or aso r £ the mo.
q chines favented, not eareled 1nig execution, snd unaccomoaniod by any
uhile a=e of thy muehine, but belug prospeeiive In fts charactor, N0t coms
1 mmmu‘u“‘ld nn:l‘l'::"hl,:llg,::w sald Lwo years, docs not ln my opinfon aftect
walldiry o »n .
wl'-“onnb. 1 find no ground upon which o hold that a corporation, orentoll

I 1 by the Jaw of a Sta‘e without the limirsof thils federal Judlelal disteiet mas
pot maintaln & sult here for an (nfeingement of thelr rights commitiod
Y e

ro.
o conclnsions necossarily require a decree In favor of t L
“.‘;?::cunllng 10 the prayer of the bill AL
[t'1s obvions that the defondunt hax introdooed testimony which was not
admisaitle as a defence, relating to tie knowledge and uke of the Invention

_"o 'S by persons not named {0 the answor, to sume oc all of whieh objuo 1ok Wan
=i made by the complalaant on the ta ingof testinony. T havenot, however,
- regarded the objection In wmy contlderntion, bocauss the briers submitted do
,' | pot {nvolve a motlon to strike out such testhmony, and my coneluslons aro
v thorefore founded vn all he proofs.
& Lot a deceee be entered for the complaloant awarding the rellef prayod
i 4 for.
b ; ——
I Inventions Patented In Nangland by Amorloans,
[Complled from the Commissioners of Patents' Journal,)
From July 19 t5 July 21, 1573, Inclusive.
i prsTeinuTING FLUIDS, BT —C. G, Wheeler (of Caleago, 111.), London, Bng.
Lire Prusuevenr.—E. I Coyswoll, New York city.
spixsNG Woor.—J. G. Avery, New York city.
y ! NEW BOOKS sND PUBLICATIONS.

ConINEYS FOR FunNAces, FinmeE PLACES, AND STEAM
Borukrs, By R Armstrong, C. E. No. 1 of * Vun Nos-
trand’s Scieuce Series.” Piice 50 cents, New York:
D. Van Nostran !, 23 Murray and 27 wurren Streot,

We are pisased 1o see an 1ssuc of handbooks on practical subjeots gom.
menced with 80 excellent o specimen 98 the work before us. The ehimney
has always been the bullder’s puzzle and the occupler's torment; and some
practical, well Zigested reason ng oo the subject, by o thoroughly eapable
writer, will be found in this neat lttle volume. The reputation of the pul®
Usher will gaarantee the contlnua.ce of the series with slmilarly excellent
i treat sue.

) Tae CANADIAN OrNtTHOLOGIST, & Monthly Record of In.
| formution relating to Cupudian Ornithulogy. BEdited by
i Dr. A. M. Ross Prica 15 conts per wouth, T'oronto:
1 Willing and Williamsun.
An excellent little magnzine, entertaining to many who live beyond the
borders of the Brittsh Provinces, It appears to bo wreltten by contributo:s
wellversed (o the most oteresting branch of natural history.

Tue Art ofF SzooTIiNG ON THE WixG, w.th Hints and
Recipes for the Use of Sportsmen, By An Old Game.
keuper. Price 75 cents, New York: The Huandicraft
Publication Company, 87 Park Row.

A practical and well written handbook, especlally adapted for the nse of
young sportamen, as it gives sonsibie adelce on the manipulation of fire
arms aud the ruler and etlguetie of the deld.

g Hecent Dmerican and Loreign Xatents.

i Lnproved Metallic Clasp.
y Charles Marshall, Lockport, N. ¥ —Toe object of thisdevice Is to for-
plsh roady and convenlent means tor bolding or suppurilng drawers or
) overalls when a button falls, for hanging up hats and other arifcles of
clothing. or for supporting ladies” drosses, etc. The clasp Isattached tothe
article by patting the teeth against the cloth to be fastened. when the
slide Is tarned ouo slde, sod then back over the teeth There is a slight
spring to the slide, walch holds it L place and makes the attachment -
cure. As manufactared for use, the clisp docs not cxceed the welght of
au ordinary metal button.
Improved Sewing Machine.

John Albert Smith, Columbue, Oblo.—Tuls fmprovement consists In a
new combination of machiuery, by which rotary motion is imparted to the
shuitle. A rotary disk for carrying the shuttle carrier is mounted on the
end of the pulley shaftand s arrauged with its face, 10 which the carider is
pivoted, 1o the plane of the needle, 50 that the carricr will pana tho needle
close Lo 1ts side, sultably for passing the suuttle through the loop. Tie
cirrlar 4 eona tered £o 18 by & aln walch Is Gited luto the diek %0 as to tarn
thereln, sad 18 gonnected by a universal jolot with a rod, which 1s Mimilariy
Jolnted to thn frame 8o that it can awlng = (th the pin around the axisof
the shaft, but not turn ltacif,and thus prevent the cairier troa turniog ss
1t awiogs around with the diek.

Tmyproved Harvester. sy AR

Rigla . Calstor, Canada.~This invention has for Itsobject to
m:;:;.mv:m by means of which the table or finger bar may
b ralsed, when desired, by the advance of the ine, thus dispensing
with the ordinsry levers and Keeplog (he machine free for the operation of
the solf rake.

s

Improved Hog Trap.

Asron 1. De Vore, Talklugton Towuahip, 111 —This Invention (s anim.
provement in & erib or stocks fur holuing or conflaing nogs The bottom
taslfnes downwardly toward thi head lock and f)ls conslderably bolow the
front besm, 30 &8 Bt L6 8T0rd & f00L rest by which the bogs can push oack
and pull out uf the lock. ¥or small ahotes & secondary pen or erib is ar
raaged 16 tho Large one (0 CORLTACE the space sultubly for them.

: Improve ! Washing Iluhlu_.

Improved Manufeture of Waddivg.

Andrew Cham'ers, Providence, I, ) =1t fu grojosed (o manafacture
waddings of old celaines, and 01her Part cotfon spd part wool goods, b:
oleking the stock Into sufficlently fne and soft particies to form a soft fine
Iap.and then passing it directly from the machine In which It s made
through a bath composed of & solution of resin, canstic poda, andalso col-
oring matter. . he solatfon saturates the lap thyongbont and secures the
Aber 40 as to make ax good sud strong an article as the ordinary long Aber
and yet Aoes notinjure the nber in respect 1o the Hpht, crlepy nature whicl
It 18 necossary for all good waddings Lo possess, It 1s slso proposed (o ap
vly & dressing of plaster of Paris to the surfaces of ihe wadding as It
passes out of the bath, to glaze 1t and prevent {1t from stickivg, by passing
{t between a conple of boxes contalulng the plaster, and braghes for throw
Ing It on the wadding sa It pusacs along. The clslms cover both the man.
ufsctured article and the mechantem by which the wadding fs made,

tmproved Clothes Dryer.

Almeron Graves, Roscoo, 111,=The central vertical atandard upon which
the dovice for dry{ng elothen rovolyes hoy fect pivatedtoa sliding sockel
collar ind binges, The bracea are also At thelr upper ends pivoted to »
almiiar socket cullar, which moves loosely tpon the vertical atandard.
‘The lower ends of the foet are made fant fo the ground by sulrable jIns
driven through loops. The number of braces {» equal to the number of
foot employed. A serles of acmloyertical braco ayms, which at vholr bham
are pivoted to a socket collar smilar to those aboye deeifhed,fuin s a base
for the dryingapparatus, These brace aima are also at thelr uppor ends
plvoted to an vqual number of yadfal syms which also ore nt thei inner
onds pivoted to another sim Jar socket collar, Tho whole series of arms
are provided with a network of ¢lothes Mnos, Cords pass aver pulloys
having thelr onter ends attached to one of tho radial arms at opposite
sldesof the dryer, andare used to fold up tho dryer ke sn ombrells.

Improved Dovice for Manafactuving Jowolry Bases,

Shubaol Cottle, New York ofty —This Invendon conslsta In a pecallarly
constructed former combined witn a ale banisher and mandrel, A blank
his s bottom and barrel at a sharp angle to each other, The former Ix
made in scotions. The female dlo In made with a detachable bottom for
conventence In removing the blank, and with a shouider In fts cavity,
leaving a space around the barre] of the blank, when sald hlank (s inaerted
(o sald die. A planger s made with a kquare edge, and arecesshaving o
rounded angle. The former (s placed In the blank snd the blank Istose ried
within the shoulder of the die. Tho p unger Is thon brought down upor
the edgo of the barrel of the biank, turning the safd edge fnward over the
tormer, producing the Liank, The blank 18 now placed inaho'low man.
drelyand while the mandrel ‘s being rotated Ina lathe, a burnisher Is held
ngainst the tarned over edge, which I thus pressed down upon the forme:
nutilithas s aharp angle. The blank s now taken out of the mandrel, and
tha middle sectlon of the former 1 removed, pnd subsequently the others,
after which the botrom s cut out o as to produce o blank which consisty

if three curyved strips, two belog horizoutal, and the other, which connects
them, vertical.
Improved Tobncco Transplanter.

Clement E. Batea, Sonth Deerfleld, Mass. ~Thisinyention has for{ta ob-
Joot to furnish an {mproved machine for transplanting robacco plants, In
naing the machine, one of the pans, a nuwber of which have been orev -
oualy suppled with plants, {s placed upon the upper plitform, the handle
& grasped by the loft hand, and n lever p shed forward sothataplant (x
dropped through a tube (0 reat in s cup formed by plates. Te Inatrument
s then pressed down upon the ground and the lever drawn to the rear-
ward. This forces the plates ontward and cdgewlsg throogh the saoll, and
at the same time moves the paddles inward and sidewlse through the sofl,
preasing safd soil around the roots of the plant, The Instrument s then
ralsed from the ground, the lever pushed forward, another plant lnserted
In the tube, and 5o on.

Improved Vise.

Dantel S. Coe, New Hartfora, Conn,, assigoor to Chapin Macrine Com.
pany, of same place.~This Invention has for ita object to furnish an tm-
proved bench vise. Upon the Inhor ends of screws are secured small gear
wheols, the teeth of which mesh into esch other, s> that by turning the
right acrew the Jeft acrew will be turned (o the opposite dirsction, and the
two screws will work together to carry the movable Jaw back and forth,
exactly parallcl with the staffonary jaw.

Improved Dress Protector.

Adolph Herrmann, New York ¢ity.~This Invention {a desigred to furniah
an improved dress protector which shall be so consirucied that when an
edge becomes worn 1t may be reversed, and thus made to do doable sorvive.
The loventlon consists In foldlng the material tongitadinally so that fts
edges may meet or overiap each other along the central loe, plaiting it
tran versely, and securing the plalts by two rows of stitching about egual-
Iy distant from the edges of the protiector and from cach other.

Improved Jron Rallway Tie.

Charles W. Gulick, New Brunswick, N. J.—This {rvention furnishes an
tmproved cross tic and fastening for rallroad rails, which shall sopport and
firmly secare the ralls in place. The loveation conslsis lo wrought lron
les for railroad tracks, having transverse Sengea formed solld upon them
to form grooves to recelve the ralls, and haviog holes formed through them
to recelve the clamps.

Improved Dies for Plain Floger Rings.

Gearge Krementz, Newark, N.J.—This Inventfon s an improved device
for enlarging and fin'ahing plaln finger rings. The lower or atationary die,
which has a hole formed through {t of such a sfze as to allow a plunger ¢+
pasa through it freely. In the upper end of the hole s formed a rounded
recess Lo recelve the ring. The planger s made tapering or conleal, and
with Its upper part of exactly the size required fortherieg, Upon the upper
end of the plunger Is formed a tonon to enter & hole in the lower end of the
holder, by which the said plunger s forced throogh the ring. In uslng the
device the ring Ja placed (o the recess of the die, and the plunger Is forced
through 1t by the holder, bringiog the ring te exactly the required size, and
leaving It perfectly true. The samefnventor hasalso patented an lmproved
mode of making plain foger rings without & Jolut. The luvention conslats
In two sets of dles for formlog & jolatless ring from a solld ring plate.
The half round rlog plate (s 114, rounded side downward, lu the faring up-
per end of the cavity of adic, and the plunger brought dowa upon It, which
forces it Into the lowar part of the cavl'y of the die, giving It asomawhat
conic+l form, and producing the conleal ring. The latter is pluced, larger
edge dow.ward,In the cavity of the die, and the tapering part of the plung.
er forced tnto it, which forces the smaller edge of the ring outward, while
the taper of the cavity of the die foroes Its longer edgy fnward, and pro-
duces a ring convex upon {ts loner surface and balf round upon Its outer
surface. The ring may then be fnlshed, eolarged, and slzed [ the ordinary
ananner.

Twpraved Peucil Case.
Samuel 8, Rembeort, Mewphls, Tenn ~Tuls (ovention isan Improvement

Johu W. Conroy, Terry, Mise~By sultable constr by adjnsting &
an*, & Jolnted rabbing board may be hield ap aeatnst & corrogated cylinder
* with any dsslred prasaurs, 0 Ehat- the sald oslinder may carry the clothes
© mlong the rubbing board, and &L e same tme rub thew, (hus wasnlng the
 clotiies quickly and tho 0aghly.
i tmprovod Rotary Hog Nerapor,
 Dobart Pyfe, New York city.—(his laveution consiats of a rotary scraper
 with bludes adapted for scaping 08 the batr, bristles, ete., of scalicd
Bozs, with handies by which tahold It when 16 a revolving, and a Jotnted
& worked by & paliey or other drivirg gear. 1t Is very slmple
sald 10 be usatul and convenient fn sction,

FEN Jmproved Self Clesing Foucet,

¢ Beinckminn, Now York city ~This {nvention rirtes to Im-
ts on faucets of 1he Klod Baving swivel d scharge tub s, which
oun position, are clon:" and m'..u:. ontfiow of water,
p‘l& - positiun they communicate with the water anpply,sre
o w water Lo fow oot, Whenever IL (s dealred 10 have the
 horigontal tube fs turned by band to open (he aperture,

8 DOOEARALY | DUL BR 800D 8 IhIs tube 1s let o, the
ko poraddibaplic it the ‘

in calendar pencli cases; and conrists fo providing the caso with a perfo-
tated cap and & scalo of Mues) measurement, whereby tho same s adapted
to be spplied to proclls of svy length and to be used as a rule or measure o
determinlag the length or other dimonston of any object.

Improved Machine ftor Sawing Laths

Alexander Roduors, Meskegon, Mich ~This lovention consiata of a gang
af clrcular saws on & horfzan‘al arbor, In different sizes, with an Inclined
table and feed rollers 50 arcanged that Jaih and other 1Ko stufl may be
sawn obliquely 10 the sides, 1o prodacs bevel edged sirlps by saws on s
horfzontal sarbor. The laventlon also conslsis 0f one or more feed rollers
made alightly conleal, and provided with apiral ribs arranged 1o force the
pleco to be sawn (0 the gulde aud keep It thore, as well as to feed It to the
awe.

Tmproved Glave Fastenlug,

Horace P. Carver, Mlaghamion, X. Y.~This luyention |8 intended to pro.
duce & new fastenlng for Kid and other gloves, and (1 conslaia of & pin aps
ported firmly by the profecting parta of a p'ate altached to ove side of the
glove, which catohes between colled parallel springs of a plate attached to
the other slde of the glove, ao that they, fr comblnstion with the sotion of
the suppurting slde plate of the pln oo the etids of the apringe, Srmly hold
the parts together,

- —

Improved Adinstable Seaffold. =
John 8. Tilley, West Troy, N. X ~Far .M‘ the scaffolds of ﬂg
plasterers and eciling decorators, high or lew, secordirg 1o 11 e it
the room, 1t 18 proposed Lo have sho*t lmﬂotaﬁmﬁmnup.
with a vertically sdiusting «tandard fo each Bead Bavicg o fastesing to
hold 1t at any hight,and having s couple of plates clamped to L ?‘
-1de near the top, #0 (bat they can e readily adjasted (o fom L with
stondard, 8 T berd whereon the ¢caffold tcorde sy rest w..'h,
a8 10 the oase of Aecoiatipg cellioge, It 1s Sestrabla 10 bulld | ‘
by Inylog th scafiold boards or planks, rxtendlog from one uﬁz
another, and arearged edgewise to suppert (he scaffold boards. Inord
pack the benchies the legs are Joinied 1o 1hem Ao i Lo foldover onthe
Whon 16 tse the ends of the legs bear agalnst the walls o: shoulers of
notehes, and 4o transmit the force directly from oe to the other without
(bjury to the joints.

v
Y
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Improved Box Beraper. LA
Abratiam Teater, Brooklyn, X, Y., arslgnor to himself and John Cnlb.-v
ham, of came place. —This Invenflon lns for (e nbject Lo conatrucin soraper.
whieh s ured on packing boxes ships, ete., with a movable blade, so that
the same may bo sharpened wlien worn,and adjuated 1o a soitable angie for
ase 10 any desired position, The invention consisis fn pivotiog the blade
to the bifureated handle of (he fostrument and In connecting it therewith
by menans of & plyoted braco, 10 that it can be swung (ato suitable posfiion
and riglaly held therein,

Improved Tovalid Bedstend.

Joha Roninson, Madison Station, Miss~This Invent’on copsiats of an
(mproved bedstesd, which ta 80 constructed that the head part of the bed
hottom may be ratsed and lowered gedtly and gradunlly to any desired
extent, no a8 to change the position of the parson lylog upon the bed To
ihe head parts of the slats fs sccured & oross bar, to the lower slde of the
ond+of which are attached aockets to receive (he upper end of rods, the
Jower ends of which are pivotad to nute, through which pass the end parts
of another rod, upon ona half of which I cut & right screw thread, and
u on the other half a left serow thread, 8o that when the latinrrod Is turted
in one direction the nuts may move toward each other; and when the sald
rod 1s tarned In the other direction, the sald nuis miy move from edch
uthor, thus lowerlog aud rmising the hoad part of the bed bottom ss may be
inslred,

Improved Metal Window Sash.

John D, Moran, New Yurk city.—Thi« fnveation consists {n making the
oval headed T abaped moldligs for show windows by firat forming an oval
or ssinbelliptiesl bar of lead with s groove {n the it side for the base of
the head of the moldine, Ly forelog the head throngh a die of saltsble form
in the manner of forminz lead tubes. Second, In drawing the aliver plated
cover of sheel metal upon the said lead bar, by (ireing a flat strip of the
covuriog metal and the lead bar through a die plate toget er. 1hird, o
solderiug the | on bar which constitutes the vertieal portion of the T to the

¢ dbirby heating one edze of the tron bar in s bath of solder and tinnlog
it at the same time, and then laylag the tioned and heaten edge in the
groove of the lead bar, whereby thoy becotne united, the fron bir heating
the léad bar sufliclantly to cavse the unlon of the lead with the tianed sare
faco of the lron whon they picome cool. Fourtn, In muk'vg a cheap bar
or mol llag for taferlor work, where ¢h : plated molding will be too expen-
vive, by nalting the lead 10d metal bars, as above described, without the
plated metal covering for the lead bar.

Improved Mirror Holder.

Willfam Simpson, Berlln, Canada.—The object of this nvention Is 1o sup
ply a neat and simple deviee by whicha mirror may be sospended at any
Jeefrable Inchnatlon toward the wall. The [nventionconsistsof a Vshaped -
holder, of strong wire, beat forward and attached to the sides of the frame
of the mirror In such & manner that the same may be (nclined at pleasare.

Improved Apparatus for “craping Hogs.

Orison McNell and 2eter W. Dalton, Jersey Clty, N. J.—Thls iaveation
cousists la an arrangement of carrylog rollers with scraping blades anda
chaln, the lact belog used for drawing the hogs overthe rollersand between
the blades.

Improved Heating Stove.

Jacod L. Ring, Mt. Pulaski, [1L.—~This fuvention consists in a 3ove! mode
af combloiog the maln parts of a heatiog stove. A 1 wprizht tube
extends {rom beneath the stove hearth {nto the hot alr chamber, which Is
surn unded by the drum, leaving a space between the two, from which the
smoke and gaseous product pe to the chl ¥. On top of the alr
chamber Is a perforated cylinder d by s cap, sur ded by a perfo
matedring. Alug is on this ring, by means of which It s turned to allow
the discharge of alr from the chamber, The alr tube may estend tp from
the hot alr chamber and conduct a current of bheated alr (0 any part of the
dwelllog. It s surronnded by the fucl 1o the fire box, and an active carrent,
through It and through the chamber, Is predoced by the iat heat to
which it Is exposed.

Improved Paper File.

John F. Winter, Brookly.s, N. Y.—The ohject of this Invention s to fur
ulsh an improved psper file for blading letters, bills, newspapers, pamph
lets, sheet masie, ete., In 8 simple, elegant, and quick manner, withont tean
Ing, defaclng, or otherwise {ujuring the papers or documents. This ‘nven-
tion conslsis of a square, round, or polygonal plece over which stilugs are
longitudinally hed In r, which, 1a conmection with
lateral binding strings placed overa grooved or recessed part of the main
plece anil a thread and needle, bing the sheels (n a manner similar to that
of bluding books,

Improved Cotton Gin Knife Roller.

Thomas I1. Rusbon snd Willlam Dobson, Bolton, England.—This faven-
1om consists In & cotton gin kuife roller provided with blades haviag two
or more asgles arranged In Une with csch other ta the direction of the shaft,
thelr inclined partabeing parallel to each other,

Improved Sap Protector.

Heory C. Cole and Edgar D. Sabia, Wallingford, Vi.—The object of this
Inveation is to provide means for protecting maple sap, as It s caught o
buckets from the tree, from snow, raln, leaves, eto; and 1t consists In &
screen or cover attached 1o the tree and to the sap buckel, snd covering
ihe Iatter.

Improved Toy.

Laurance Dryan, New York city —This lavention s & toy for ehildren,
which will furnlsh not oaly t bat sand 1t st In
what is Known as the “child's whe 1 ranner ™" combloed with & whisile,
tho wheo! belug made to operate and dlow the whistle as the ohild pro-
pola it

Twproved Apparatus far Molstening the Awtmesphore.

James G. Gasla , Biddef i, Mo.~For mels eatag the atmésphere In
wearing and other rooms, It {4 proposed to employ an atomlizor, alr cham-
ber,and condenslong punp, a water olstern, reservolr, and an sutomatic
apparatus for suppiylag te elstern and the atomizer from the reservolr
regu'arly aad aaltormly, 10 be expellod to the atmorphore by the alr from
the Alr pressce chamber, In which It Is condensed by the pamp. In com-
bluation with the reservolr Aud ciatern Iy & flter to separate frown the
WA or any solld particles that might obatrnet the pipes of the stomizer
Also to purify it,  The pump will, \n practice, be ren by power, and as many
stomigers will bo applted to 0an alr e amber wud c'sters as may be
) dud by 'he capacity of the 100m to be charged.

Tmprovod Machine for Catting Tobacco. 5
Francls 8. Klouey, New York elty~ This Invaation has for its odject to
furmish an toproved machioe for ¢uatil § tohaocon, e rame belag con
stragted with a slagle Xnifs workiag upon tuelined b %, and op Tug
with a slidiog sbear ot Bpon the tabacce, whieh s placed 18 a box with
aldea at right angles aud bottom parallel with sald kaite,

tmprovod Die for Making Watch Case Caps and Backs,
Siten O, Lowly, Drooklyn, N. ¥ —This lavention couslsts of & dle of the
osual form and ma eclal, but having, tostead of a fat surisce, an elova
tioa, whlih geadually lacresses frowm the elrcumlyronce toward (ke conter
adjusted to the elasticly of the gold and the thickaess of \he covers, pro
duclog & perfeetly 8.1 even plane, more accurate \han If spun out. It {s an

tmporta 8% WPV CRABL In e Sanulaoiwe of gold saps axd becks te
watchea.
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Srientitic  merican,

[AvcusT 23, 1873,
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Tmproved Doublo Acting Fovoo Famp.
Jehn P, Flanders, V to htmselt, KN, Hayos, of samn
soe, and 11, M. Miteholl, Rarlington, Ve.~The eylinders are arrsngedon
each side of & wide Bed frame, atd botween (hem auction pipes Aro ar-
ranged, rising vertically from the well anil counected to the eylinders by
norfzontal branches at the upper ends ahove (he eheek yalves, Your dis
charge plpes rse vertically & short distance above the eylinders, and there
continne by carvea abore the check valves Into & discharge box at the
DOttom, where the check valves are arranged to prevent lhe'haet How.
Theto plpes support the discharge box and the alr chamber,  For packing
tho plstons, the barrels in which they work are divided In longitadinal
parte with lap joints st the edees, s0 that they €an contract and expand a
Hittle without opening seams (or the escapo of water. A small annalar
channel surrounds the barrel, {n which s maintained & high degree of
pressure by water admitted through a pipe connection. To hold the barrel

> 1o posttion snd allow them to bo free to expand and contract, notches aro

formed in theshell tn the exlinder, and lugw in the barrels, which projeet
nto the notches and hold the Dbarrels agalust the end motion,
) Improved Table Dish Siannd.

" Fiorian Grosjesn, New York clty.—The easentlal teature of tho Invention
" fa 8 stand or tray for dishes, of which (ho top or plate s composed of
" metal with & porcelatn cover or 1, the I belng to conceal tho

fros or give It a fine finlsh, and form the gronnd work for fine pleture orna-
mentation by the decalcomanic or other process.
Improved Stap Valve,

George W. Eddy, Waterford, N. Y.—This (nvention relates to that clans
of stop valves In which two disks ate arranged to move forward and back
ward at right angles to the water channel fn a chambor through which the
channel passes at opeulngs on opposite aldes whereal the seats are formed
for the dlaks, and on which they are caused to press tightly when moved
upon them.

-,

Improved Egz Carrier
John A. Beam, Californls, Mo.—Thia fuvention contists of a strong wood
Dox io tem compartments, or tiers of paper cells, adapted to hold an egg
upright, on the large end. the cells belog formed of a paper cylinder and
pasted or otherwise fastened together at the aides, Detween each tler of
tae cells, Alsd detween the upper and Jower tiers and the box sides, are
cnshions to soften the shocks. The rows of cellaalong the sides of cach tier
are protested from the shocks aguinst the slde walls by springs. The sides
of the box are provided with projections, which prevent the box from rest-
ng on them, #0 that tho oggs are sccured agalnst Iying on the sides while In
transit. Some of the end projections of the case constitute handles for
handling 18,
. Improved Horse Power,
William Glifillan, Spefer, Minn.~Tho objoct of this Invention Is to furnlsh
» horse power for thrashing grain and other purposes, The cogs of a bed
wheel are on the upper slde and engage with vertical (nternnl and external
gear wheels,which are on a borizontal cross shaft. The power is applied, to
& revolving frame attached 1o the cross shaft by stands, by means of levers.
arms connect the rim of the frame with the central eap. Traverse wheels
attached to the frame revolve through slots in the rim of the frame and
rest npon the top of the bed wheel, and thus prevent frietion. The (nternal
part of the yertical wheelsengage with other wheels. The exterfor coge of
the vertical whee= engage with the cogs of the bed wheel, and thus impart
motion to the central vertical shaft.

Improved Washing Machine.

Moses L. Hawks, Kinderhook, Mich.—This {nvention has for its object to
furnish an fmproved washing machine of that class (o which the washing is
done by passing the olothes back and forth between rollers, and which shall
wash the clothes quickly and thoroughly and without fnjuring them, and
withont becoming clogged. A large upper roller {6 corrugated longitudi.
nally, and to it Is attached the crank by which the machine is operated.
Four smoall rollers are placed beneath the large roller. By sultable con-
struction, ns the clothes pasgs In, the upper roller and outer emall rollers
yield #0 as to | th ves Lo the thickness of the clothes. As
the latter pass out, the outer small rollers upon that side yield, thus pre-
venting clogglng. By proper devices the machine is held (o the tub in
which 1t s desired to operate,

Improved Washing Machine.

Jacob Sheffler, Deselm, [I.—In uxlag the machine, the clothes are placed
wpon = false bottom aromnd a rolating vertical cylinder. The handle Is
grasped inthe left hand toappls precrare, and a vertical roller,held between
pivoted dars, to which the handle Is attached Is revolved with the right
hand by mesns of the crank. The cylinder holds the clothes out so that they
will be {n proper position to be operated upon by the roller, the flange of
the sald cylinder pushingthe lower part of the clothes [n benesth the mass,
$0 that they will be contiouoasly turning over. The outer part of the bot-
tom, s It Is rotated by the roller, moves faster than the laner part, 8o that
the clothes will b2 rubbed as well as pressed.

Improved Last Block Fastener.
Dsvid Huard, Asaland, Wis.—This laveution consists of a clasp-lke fast-
eaer, pivoted to the maln block of the last, which closes over the other
block {n connection with pin fastenings of the same.

Improved Water Elevator.

Sylvester Bennett, New Orleans, La. —~Thls Invention conslsts of a station-
&ry case in the form of a hollow foverted truncated cono, lnside of which Is
s revalvisg toverted cone with one or more spiral fanges extending from
bottom to top, and sppsratus for revolving the innercone for ralsing water
short dist inlarge q fes, for dralulng purposes and the like.

Improved Sced Planter,

William J. Saffery, Bremen, Ohto.—~This Invention conslsts in combining
& furrow opener, s seed droppes, a rolling coverer, and a_guano or manure
dropper, #o that, between the seed sud the guano, there will always bea
mﬂ Isyer of fine dirt 1o prevent the destruction of the vitality of the

Improved Pump.

Charlie D. Rathbone, Belpre, Olifo.~This tnvention consists of s novel
construction and mode of applying s bush or lUnlng of glass or other hard
and durable wearing substance inthe pump eylluder or atock to sustaln the
wear of the sucker or pump barrel.

Improved Hed Bottom.

Jonathan ¥, Tsylor, La Cygne, Esnsas.—Thls invention consists of two
Ppalrs of bars about half as longat the bod, xed at one end on s transverse
pivot at the middie of the bed, one palr extendiog to the head and tho
other Lo the foot,and connecting with croms bars theroat, Ono cross barat
the head and one at the foot are each connected by several tenslon Birapn
of strong flexible material arranged above the pivot, and suficlently shorl
o snpport the arms and cross bara, and any welght thet may bo placed on
them sbove the horizontal plane of the pivot. At each end there (s o stop
bolt which Hmits the hight to which the end may be rafsed, and (hiy pros
Yents the other end from falling too low. In conncotion with the abovo aro
the arms provided with springs at the plyot to Increase the range of the
springing action of the bottom,

: Twproved Floor,

Levi 8, Wood, Marion, Iowa.—The objoot of this fuvention Ix to provide
mesns for streogthening foors, roofs, ote., and 1t counista In truss rods
passed through the Jolsts of the floor or rafters of o roof in combination
with bridge blocks Otted between the Joleta on one or both aldes of ench
rod. Kutdon the rod are turncd up, glylog tho rod any required dogron of
tension, and binding the blocksand joints Ormly together,

Improved Sharpening Mueliue,

James P, Eealy and Joseph Blgney, Bridgoport, Conn, ~This Invention is
& machine for dressing 1athe centors, and consiats of n traversing grinder
Actuated by su sulomatie fesd serew and placed In & frame adapted for be-

RE stpported Iu the tool post of & lathe,

Improved Equalizicg Attachment or Plows,
“k: Kingand Willlam M. Hulse, Palinyrs, I—This toyention con-
008 In ne w“‘ metallic loop attachment for holding the cqualizing
Spparstus , plow, and also fn applying & gusrd barto the chalns uaed In

Tmproved Fivoproof Shutter,

Toano 8, Mattlor, Jorsoy Clty, N, J,<The objoct of thin invention is to pro-
toat bt ldings rat Are, and 1t conslata o motallls shleld componed of
slding sections formed of an taner and an outer sheet of metal secured to-
gether at top and bottom by plates, The sections are confined In grooves
on the inner sldes of the castngs, ench section having Krooves of its own.
Across the top of the shiold, beneath the cap of the oornleo, I shaft bay-
tog a pulley near each end, over which are conls attachod ot one end to the
lower soetion and at the other ond to » welght, An Inwardly projecting
Nange axtonds from oach sectlon Into the groove of the adjacent section,
#0 that, when the lower seotion s raised, [ts top strikes tho flange of the
noxt abave and ralses that, and so on, oach section belng rlsed by the see-
ton below, s that all may be securely packed beneath the cornice and
back of the fricze plate, The welghts are fntended to balance the sections
1o that position, At night, or whenever there le danger from fire from the
burning of adjsceut bulldings, the shield s dmwn down, thua forming s
fire protector to the window or door,

Tmproved Waste Removing Device for Carding Machines.

George W, Coaner, Darby, P'a ~This Invention consiats of abrush and af
endloss carrler for 1t combined with the burr box of a carding machine, in
sush manner that it brashes out the burre, and, by Xeeplog It clear of
them, prevents it from Dlling and the burta from overflowing upon tie
maln card,

Improved lInsect Destroyor.

John A. Finney, Nashville, Ohlo.—~An axle 14 tarned by drive wheels,
and by sultable goaring actustes an endless belt which carries the lusects
forward., From the belt the Insccts drop Into a hopper placed beneath a
roller to recelve themw, and which has a slot or opening In its bottom,
through which the Insects drop into the angle betwoen the revolviog axie
and theroller, whery they arecrushed and drop through an openiug In the
bottom of the box to the ground. A reél operated by the advance of the
machine pushies off the Insects, As the reel arms come [n contact with the
plants, the ends of the hammer handles slip from a stop bar, and the bam-
mer heads aco drawn by springs agalnst the reel arms with a sudden blow,
knocking the (nscets from the plants upon the nclined spron whence they
pass to the endless belt.

Improved Dredging nod Ditching Machines.

Hyacinthe Gonellaz,Vermilionviile,La.—In the dredging machine, a buck-
et wheel and dlschargiog pan similar to those represented lo patent of
same Inventor, No. 120,213, dated August 6, 1572, are arranged so that the
wheel mounted at the bow of the boat revolves (n a plane at right angles
toIt, and delivers the carth at one side, and the pan carrying it {n the same
direction delivers it on the bank of a caual or river. They are by virtue of
such armangement speclally adapted for dredging rivers and canals, In this
case also the colters used for cutting and loosening up the earth prepara-
tory to the takingof {t by the buckeis are arranged on the advancing side
of the wheel, and 80 inclined a8 to draw the boat forward at the same time
that they loosen the carth, The ditehing machine, the subject of & sepa-
rate patent, conelsts of a series of Intermittingly rotating colters preced.
ing a rotating wheel with sy or bucl behind which 1s a recelving
and discharging pan, bined (n a portable machine, and provided with
operating devices, all 6o contrived that, as the machine advances along the
ground, the cutters loosen 4nd even up the ground, the buckets ralse and
discharge it into the pan, and the pan dlecharges it on the bank at ono side
of the diteh,

Improved Furniture Spring.

Willfam T. Doremus, New York city.—This lnvention has for [ts object to
furnish an improved spring for application to other parta of a chalr, spring
bed, or other plece of furniture where a yleldi fon Is required
Upon the lower side of one edge of two plates are formed Inwardly project-
{ng flanges, {n which are formed a number of holes to recelve the screws by
which they are secured in place. In the plates are formed holes to recelve
the bar, which has a pin in a recess formed in the upper side. A rubber
block, of any sultable form, Is interposed between the plates, through
which 15 a rod which forms the hinge, and which {s provided with a nut to
regulate the tension of the spring. The same (nventorhasalso patented ano®™
ther form of chalr spriag which consists (n flavged plates, hinged together
by a transverse bolt passing thirough suitable lugs. Aun india rubber block
15 placed beneath the axls of the Linge. These are only two patents out of
more than one dozen applicatiors, all of which have been granted to Mr.
Doremus through the Sclentific American Patent Agency within the
past five weeks,

Value of Patents,

AND HOW 70 OBTAIN THEN.
Practical Hinis 1o Inventors,

ROBABLY no Investment of s small sum of money brings a
greater return than the expense incurred in obtaining a patent
even when the (nvention is but a small one. Larger lnventions
are found to pay correspondingly well. The names of Blanchard,
Morse, Bligelow, Colt, Ericsson, Howe, McCormlek, Hee, and

V@) others, who have amassed lmmense fortunes from thelr tnven.
tions, are well known. And there are thousands of othess who
have fealized large sums from their patents.

More than Forry ToousaxD (aventors have avallod themselves
of the services of Muxx & Co.during the TWENTY-SIX yoars
acted as solicltors and Publishers of the SCIENTIFIO AMERICAX,

They stand at the head in this class of business: and thelr large corps
of »wistants, mostly sclected from the ranks of the Patont Office: men sap-
able of rendering the best servico to the inventor, from the cxporience prace
tically obtained while examliners In the Patent Office: enables Muxy & Co.
to do everything appertaining to patents NETTER and CHRAPER than any
other reliable sgency,

HOW TO ’, This ts the closing tnquiry In
= nonrly evory lotter, descril lng
OBTAIN am fome Inyention which gomos
to this offlce, A positive nns
swer canonly be had by presenting o complote applieation for a patoent to
the Commissioner of Patents, An applleation consista of a Model Draw-
1ugs, Potition, Oath, and full Specifieation, Varfous ofulal roles and fors
malities must aiso bo observed. Tho efforts of tho fnvontor to do all this
busiaess himself are generally without succoss, Aftor great perplexity and
delay, ho Is usnally glad to seck tho ald of porsonn exporienced in patont
business, and have all the work dono over agaln. Thoe bost plan Is to rolloft
proper advice at the beginning, If the partios consulted are honorable men,
the Inventor may satsly confide lin idean to theni they will advise whother
the improvement {8 probably patontable, snd will give him all the direstions
ncedfui to protect his rights,

How Can X Best Socure My Inveution ¢

This 15 an Inquiry which ono Inventor naturally anks another, who has bad
fome experience in obtalntng patonta. Ils snswer generally Is as follows.
and correct :

Construct a neat model, not’ over a £00t in any dimonalon—smaller if pos
eible—and send by express, propald, addressod to Muxx & Co., 37 Park I2ow,
New York, together with a description of {ts oporation spd merits, On re-
celpt thareof, they will examine the lavention carefully, and adyise you as
to 1ts patentabllity, free of charge. Or, If you have not time, or the means

of & plTont will bo recolved, usually, by mturmn of mafl,

DEAL to DAYE B SeRrch made at the Patent Ofee, NS00k & e e
the cost of Au appitoation for & patent, o X

Proliminary Examination, PLix.d

1o order to have such search, make oud's wrilten deseription of
tion, fn your own words, and & pencfl, or pen and 1ok, skotel,
with (he fee of 85, by mall, addres- 1 10 MuNs & Co., ¥ Park 1
dae time you will recelve an acknowledgment |w.m by by
ten report In regard (o the patentabllity of your fmproysment. “h
search 14 mado with great care, among (he models and patents .
ton, to sscertaln whether the improvement presentod s patentable.
Rejocted Cawsen, L
Hejected eases, or defoctive papers, remodelod for parties mm-.

applications for themselves, or hrough other agents. Terms moderste
Address Muxx & Co., stating particniarn, )

To Make an Application for a Patent,
The applicant for a patent should furnish s model of his f ous
ceptible of one, although sometimes It may be dlapensed with; o e iy
ventian be a chemical productlon, he must fumish ssmples of the Lagrear.
entx of which his composition conslate. Those should be securely pueked
the Inventor's name marked oo them, and sent by express, prepald, Syl
models, from a distance, can often be sent ehesper by mall, The safest
way to remit money {s by s draft, or posial order, on New York, paysble to
the order of MuNN & Co. Persons who live In remote parts of the
can usually purchase deafts from thelr morchants on thelr Now York cop.
respondents.

- irot Cavents,
ersons ug to file a caveat can bavo the papers prepared (n the short
est time, by sending & sketch and deseription of the inveation, ‘n:..oom.
ment foe fora cavest Is $10. A pamphlet of sdvice regarding applications
for patents and cavoata ts furnished gratls, on application by mall. Address
Muxxy & Co., 37 Park Row, New York,

Relsnues,
A relwauc Is graoted o the original pateatos, his helrs, or the assignees of
the entirc tnterest, when, by reason of an lemfliclent or defective specifica
tfon, the original patent Is lnvalld, provided the error has arisen from fosd
vertence, accldent, or mistake, without any frandalent or decoptive Inten
tlon,
A patentos may, at his option, have In bis relasae s separate patent for
each diatinct part of the invent!on comprehended fo his origiual application
by paylng the required feo (n each case, and complyiag with the other re.
quirements of tho law, as fn original applications. Address Muxy & Co,
57 Park Row, for full particulars.

Design Patonts,
Forelgu desl and H « Who send goods (o this country
may secure patents here upon thelr new patterns, and thus prevent others
from fabricating or selling the same goods In this market.
A patent for & design may be granted (o auy person, whether elifzen or
allen, for any new and original design for a manufacture, bust, statoe, alto
rellevo, or bas rellef ; auy new and original design for the printiug of wool-
en, Mik, cotton, or other fabrics; any new and original {mpresion, oroa-
ment, pattern, print, or picture, to be printed, palnted, east, or othersise
placed on or worked into any article of manufacture,
Design patents are equally as Important to eltizens as to forelgners. Ver
full particulars send for pamphblet to Muxy & Co., 37 Park low, New Yors

Forclzn Patonts,
The population of Great DBritatn is 2100000; of France, 570000: Hel-
glum, 5,000,000: Austris, 35,000000: Prussis, 40,00000; and Raossia, 7000000,
Patents may be secared by American eitizens 1n all of these countries,
Nuw Is the time, while business Is dall at home, to take advantage ol these
tm Igu delda. M ical tmproy of all Xinds are always
in demand Io Earope. There will never be s bettor time than the preseat
to take patents abroad. We have rellable busl ! with the
principal capitals of Earope. A large share of all the patents sccured in
foreign ries by Amerl arv obtalned throush our Agency. Address
Muxx & Co,, 87 Park Row, New York. Cliculars with full information on
forvign patents, furnished free. &

Value of Extended Patents. :

Did patentees realize the fact that thelr {nveattons are likely to be more
P of profit during the seven years of oxteusion than the first ful)
term for which thelr patents were gmnted, we tulnk more would avall thom-
salves of the extension privilege. Patents granted prior to 1851 may be ex-
tended for seven years, for the benefit of the faventor, or of his heirs in case
of the d of the I by due application to the Patent Ofice, nlnety
days before the termlnation of the pateut. The exteaded thne luures to
the benefit of the Inventor, the assignees uider the first tenm haviog vo
rights under the 4 pt by special The G

feefor an extenslon Is §100, and 1t Is 'y that good professional service
be obtalned to condact the busi before the Patent Office.  Full tnforma-
tion a8 to extensions may be had by sddressing Muxx & Co., ¥ Park Row.

Trademarks.

Any person or irm domiciled In the United States, or any firm or corpora.
tion residing (o any forelgn country where stmilar privileges are extended
to citizens of the United States, may register thelr designs and obialo pro-
tection. This la very important to manufacturcrs in this country, and equal:
1y 50 to forelgners, For full particalars address Muxx & Co,, 57 Park Row
New York.

Canadian Patents,

On the first of September, 1872, the new patent law of Canada went Into
force, and patents are now granted to cittzens of the United States on the
same favorable terms as to citizens of the Domialon.

In order to apply for » patent tn Capads, the applicant most furnish s
model, specification and depll drawluge, sub Ially the sazie as in
applylng for an American patent,

The patent may be taken out elther for five years (government fee £ or
for ten years (government feo $40) or for ftecn years (zovernment fee 80/,
The five and ten year pat may b= extended to the term of Afteen yean.
Tho formalitios for extension arc simple and not expensive.

American (nyentions, even {1 already patented In this country, can be
patented In Canada provided the American patent Is pot more than one year
old,

All parsons who desiro to take out patents In Canada are requested to
communieate with MUXX & C0., 8 Park Row, N, Y., who will glye prompt
attention to the busioness and furnish fll instruction,

Coples of Patents,

Porsons dosiring any patent tasned from 1830 to Noyember ¥, 184, can be
suppiiod with oflelal coples at a reasonable cost, tha prico dopending wpos
tho oxtent of drawlogs and longth of speelfeation, .

Any patont tssued sinee Novomber 27, 1887, at which time tho Patent onee
commoenced printing the drawings and ape :ifeations, may be il by remit
g to this omeo $1,

A copy of the elelmy of any patent tuuod sipce 1838 will bo furnishied
for §1.

Whon ordoring coplos, please to remit for tho same s above, and state
noame of patentoe, ttle of invention, and date of patent, Addross MUsx
& Co,, Patont Solloiters, 87 Park Row, New York olty,

MUNK & Co. will o huppy to seo inventors in peraon, at thelr ofioe, or (o
adyise thom by letters Lo all oass, thoy may oxpect an Aonest opinton. For
sucli consultations, opinions and advice, no charge (4 made. Write plall¥
do uot use pencll, nor pale Ink; bo briet,

All busineas committed to onr cary, aad sl consultations, are Kopt secre
and stricily confidential,

In all matters pertalning to patents, suoh as conduoting Intorferences
procuring extensions, drawlag assig ts, examinations into the valldity
of patents, etc., special care and attention Is given, For {nformation, sad
for pamphlets of instruction and advice

Address

MUNN & €0,
PUBLISHERS SOIENTIFIO AMERICAN,
37 Park Row, New York.

sl hand, to construct a model, make as good a pen and Ink sketek of the
improvement as possiblo and sond by mall, An soswer as to the prospect

OFFICE IN WASHINGTON—Coruer F and 7th streets,
Patent Office.
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Business and Personal,
mml‘rlml wnder this Acad (1 81 o Line.
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Noinconvenience is ever felt in wearing the
New Eiastie Truss which retains the Rupture, night and
day, cured. Sold cheap by the Etastic Trus Co., 653
Prosdway, New York.

Any yerson having the patent of some small
manufactured article to” dispose of, can address, with
sanple and lowest cash price, M, N. Co., Nox 53, West
Meridon, Conn. !

Situation wanted by a first class Mechanie,
to take charge of a Boller Shop; s used to Marioe and
Loco Work, Address Homer Kingley, Connellsyille, Ps.

The Best Machine for Tapping Steam and
Gas Fittings. E. H.Bellows, Worcester, Mass,

New Motion—One Shaft rotating, rotates in

te direcilon another Shaft at any distance. Oaly
one connecting bar used. Rights forSale, W. I, Denson,
Waynesboro®, Virginia.

Washing Machine Dealers’ address wanted,
by Am. Mach.Co., 430 Walnut St., Phtladelphia, Pa.

Bolt Makers, send for descriptive cuts of
Abbe's Bolt Machine, to S.C. Forsalth & Co,, Manches-
ter, N 1L = 5

Mills for Flour,Feed, Paint,Ink, Drugs,Spices
and all other purposes. Ross Bros,, Williamaburgh N, Y,

Machinist wanted as partner, One with
some caplial, Busioess established. Address Post OMce
Box 1%, Sodus, N. Y.

Modelsof all Kinds designed and constructed
at Jowest rates. H. B. Morris, Ithaca, N. Y.

Hydraulic Presses and Jacks, new and sec-
sad Band. E. Lyon, £ Grand Street, New York.

Sure cure for Slipping Belts—Sutton's pat-
ot Pulley Cover Is warranted to do double the work
before the belt will slip. See Scl. Am. June 2Ust, 1533,
Fage 39, Circulars free. J.W.Sutton, % Liberty St..N. Y,

Catalogue on Trapsmission of Power by
Wire Rope. T. B.Balley & Vall. ¥

Have your Shop fitted out by Gear, of Bos-
toa, Mass

Fine Machinery Oils.—We take pleasure in
ealling fon of our Manufacturing readers to E. H.
Kelloge's adertisement in another column, and saying
that we beliove his clalms In regard to fine Eagine, Spiu-
die, and Sigual Ofls are fully justiied by the facts, and
that partics who try his goods will not have cause to
regrel it

Inventors who desire to have their inven-
tions and p st duced and repr d in Europe
by 3 geotleman of expericace and Integrity, sbould
address K., Box 2953, New Yorx Post Otfice.

State Rights for Sale, or work on royalty.
A valuable Patent on Bouler Feeders. Must be seen to
be appreciated. Address E. Brockway, Haverstraw, N.Y.

For Sale—New Patent for Refrigerator and
Beer Cooler, ete., combined. Enquire of or address
G, Nuss, 55 15t Avenue, New York Clty.

Koy Seat Cutting Machine.T.R.Bailey & Vail.

Buy Boult's Patent Moulder forall kinds of
Edge and Surface Moulding on Wood. B. C. M. Co.,
Battle Creek, Mich.

Portable Hoisting and Pumping Engines—
Ames Portable Eogtaoes—Saw Mills, Edgers, Burr Mills,
Climax Turbine, Vertical and Horlzontal Eagines and
Ballers; all with valaable Improvemonts. Hampson,
Whitehill & Co., Newburgh Steam Engine Works, Depot
S Cortlandt Street, New York. v

I'ae Cornell University, Ithaca, N.Y., offers
iberal and practical conrses for agriculturiats, archi.

teats, clvil engineers, master mochanios, mechanical ea.
glovers, agricultural and manafacturing chemista, print-
ard, volerinary surgeons, ote, with I8yoratorios, draught.
fog roows, farms and work shogs, In agricalture and
meohanle srts, varions courses are provided to meet
wants of all studonts: olso general cournos in arts, Hte.
rature and selonge prepurstory to the othoer profossions,
Over five hundred free scholarships, Next yoar bogina
Sept, 8. For Registers, with full tnformation, address
as aboye.

Lathes, Planers, Drills, Milling and Index
Mzchines. Geo. 8. Lincoln & Co,, Hartford, Conn,

Secale in Steam Boilers —How to Remove
snd Prevent it. Address Geo, W. Lerd, Pufladelphia, Pa.

Willinmson's Road Steamer and Steam Plow,
with rubber Tires, Address D, D, Willtamson, 8 Broad.
way, New York, or Box 1800,
Cabinet Mukers' Machinery, T.R. Balley&Vail,

Buy Gear's Improved Automntic Dovetail.
ng Machine, Boston, Mans,

No Bolts, no Keys, no Sot Serows used in
Coupling or Puliey Fastenlng, Shortt's Vatent Coup:
Mngs, Puiloys, Hungors and Shatting s Bpeclalty, Ordord
prompily flled, Cireulars free, Addross Shorit Manue
fackuring Company, Carthagoe, N, Y, .

Belting—Best Philadelphin Ok Tanned,
C. W. Arny, 101 and 300 Cherry Stroot, Philadolphia, s,

Ewmery Whools and Machinery,
l.lgow: &%‘m $tond Co., Boston, Mass,, for Olmlll);’.

All Frultcan Tools,Ferracute, Bridgeton,N.J,
best Prosses, and Fruit Can Tool
nfo.r Willlame, cor. olm-lh & J:‘r.mm'l.ln?g.:'.
it Iy t f,
:3°mmumuumuf°mn-gfl ﬁoorl‘l'l) m. ’l'ﬂ v‘l,dro?t"by
‘fire proof walls, with smple water powor. Room sod
power tn quantitios to sult, Address Industrisl M'Cg
‘Company, Rook Falls, Whiteatda Co., 111,
Stave & Shinglo Machinery. T.1.Bailoy &Vall,
differ Are now
s amat Mg ol s, “Tos
Aarger alzes bave o rango of over two milos, Theso armis
Are fnals; modorn warfare.

Inalapensable in b
The Olmsted Oiler fs the bost; It in welf-
righting, sirovg snd cheap, All Lardware and Tin
‘Nouses have it. :

Machinists—Prico List of small Tooln free ;
Gear " Price List free; Chucks and
s e

Beams, stc, 8o ad-
Tron Milie, F1ttaburyh, e

ote.
Irocking, Fum i Dy
ot bhe.Oltastod Patent

aro sdmirable for all

ol . Bold by sl

Nickel and its Uses for Plating, with gene-
ml description. Price e, a copy, malled free, by L. &
J. W, Feuchtwanger, 33 Codar §t., New York.

Silicate of Soda and Potagh—All grades, in
Hquid, jelly, and dry state, for sale tn qaantities to sult,
by L. & J. W, Feuchtwanger, 16 Cedar St +NewSork .|

Manufacturers of Malleable Tron Tinned

Iee Cresm Freezer Dashers, sddress B Halloway, Del.
Yidere, llinols,

Parties desiring Steam Machinery for quar-
rying stone, address Steam Stone Cutter Co. Rutland. Vt,

Boring Machine for Pulleys—no limit to
capacity, T, R.Balley & Vall, Lockport, N. Y.

Brown's Coalyard Quarry & Contractors’ A
saratus for holsting and conveying material by Imncxbg.
¥.D. Andrews & Hro, (14 Waterst. N, Y.

The Best Smutter and Separator Combined
o Americs. Address M. Deal & Co., Bucyrus, Ohlo.

Damper Regulators and Ga, :
go Cocks—For
the best, address Murrill & Kelzer, Baltimore, Md.

Steam Fire Engines, R.J,Gould, Newark,N.J.

Drawings Models, Machines—All kinds made
to order. Towle & Unger Mg Co., 0 Cortlandt St., N.Y.

A. M. C. asks:
willas effectually protect fron from rost, ete., as the gal
vanizing process, baut which 1s Jess expensive ?

Is thore anything which

H. J. H.asks: What is the best composi-
tion to preserve plekets set In the ground ?

T. B.C. wauts a recipe for sticking emery
ontin. “There Is a constant jar on the tin and giue
willnot hold.”

H. F. U.asks for the exact proportion of in-
gredients requisite to meke s wholesome sell-ralslog
flour.

M. C. asks: What is the process of grain-
ing cak root,and what colors are used by palnters in do-
1og it in distemper?

C. T. S. can preserve his composing stick or
other steel articles from rust by followlng the directions
on p.2i. volume 35.—F. can attachk leather or cloth to
galvanized iron by using the recipe given oo p. 167, vol.
. —J. W. J. should try the method descrided on p. 08,
vol. 35, for preserving egge. —F. A, will find a recipe for
shoemaker’s Ink on p. 35, vol. 21—R, H, L. will find his
question as 1o the welght on a safety valve answered In
the reply to W. A. S, on this page~E,. R, D, should con-
sult the makers of windmills. His query about alip of
Delts is answered on page 390, vol. 3. —J, L. I, can try
the much recommended tannste of sods In his lMme
waler.

W. C. F.asks: At what velocity will steam
{ssue through » round hole, one eighth Inch long and
one sixteenth of an Inch in diameter, under & pressure
of 100 1ba, to the square Inch; and what would be the
difference in the veloelty provided the diameter of the
hole be Increased ta one elghth Inch, the pressure and
Jlength of hole remaining the same ?° Answer: See cdit-
orial pages of this lssue,

W. H. S. asks how to precipitate gold, sil-
yer, copper, nlekel, and platinum from solutions. An-
swers: To precipitate gold, sdd a strong solution of
forrons sulphate, or sulphiate of tron, to a solutlon of any
sult of gold, an the chloride, prepared by dissolving gold
in agua reglia. The gold Is precipitated as & brown
powder. Silveris precipitated (n the metallic stato from
the ehloride, made by dissolving siver in agua regia
by fron. Add clean pleces of tron to a solutlon of the
ehloride of silver, For copper, add clean scrap fron to
» solution of blue vitriol, sulphate of copper. For me-
tallic nleke), first sdd & sirong solution of oxalic acid to
astrong solution of sulphate of nickel. Collect the pale
blutah green precipl Ileat the precipitate in a cov.
ered erucible, Mined with charcoal. For platloum, dis.
solye the metal In agua regéa (8 mixture of muriatic
and uitric aclds), procipitate with a solution of sal am-
monlag, and hoat tho procipitate red hot. The resnlt Is
spongy platinum,

N.J. N, asks: |, How con L caleulate the
diferonce betwoen the steam pipe and exhaust pipe of o
stationary ongine? Inathroo fneh oxhaust large enough
for an onglue of 12 1noh bore and 20 lueh stroke, with a
2 inoh steam pipo, running at 104 revolutions perminute,
0 1ba, proasure to the square Inch 1o the bollers? 2,
What (s the panying specl posed of? 4.
WL it afeet the water in the boller to put in the carcass
of & desd mule, lo pleces? 4. Now cau I compute horse
power? Anpswers: 1. Consult “*Link and Valve Mo
tlons,” by W. 8. Auchioel 2. Some P 1 of
lme, probably the carbonate, 3. We never heard of the
plan before, 4. Heo anwwer to M. €., 0on this page.

J. R, K. says: 1. Wo want to cnrra' the
gandensod steam from an engine Into a tub eight feet
duop, for the purpose of bolllng straw. What per cent.
age of power do wo lose on the engnes? 2, Woliave
tubular boller 43 fuohes 1o diamoter, 80 two lnch tubos,
14 foot long, with stack 18 Inehos dlameter and 50
fout high, with vory yoor deaft, The boller Is situste (n
a hiollow ; tho hill on one sldo s about ax Wigh as the
atack, tho othor bwloo an iigh. Can you suggost a rem.
ody for the bad drart? Answors: 1, None, If the cons
donsed stesmn does not kave Lo bo ralsed, to be pat Into
the tub, 2. Probably & wechanjeal draft, by a blower,
will temedy the trouhle,

J. P Comays: | uso n small voertical porta.
ble engine and bofler, and somotimes I hava to carry 100
1os. steam 1o do the work. Tho boller is 86 inches high
8 outaldo dlameter, with 94 one sud & half luches tobes.
‘o Arebox s 18 inchos dlameter x %2 (nches high, The
middle gage Is 39 fnches from bottom of boller, and she
stoans et with wator at that hight, Tuse Or wood for
fuol, which makes an (otense heat, Am 1 safe from
Weating tho tubes too hot with tho drebox full of wood,
and water st middle sook, 10 nches above orawn sheet ?
Eyuporation s rapld and stoam s pretey wot If earried
lighor, Tho botler foamod so badly that I could not
el apythiog about the hight of the water. I fancled
st the ofl which got ln sround the plunger of the force
pump bad something (0 do with it, 1 got the ldea from
sometbing I once saw in the BOIRXTIFIO| since then I
Lave been very careful to keup all oll out,and have
never been troubled with fosmlng o (ho least, st any
rpesatire from %0 10100 1bs. Avswer: If when the engloe
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s 'n motion, the water lssues solid from the lower g3ge
cock, there s no danger. 1t s only when bollers have
sucha bad elrculation that the tubes or crown sheel are
1eft bare that there 1s danger from heavy firing.

H. B, & K. ask what kind of dryer is best
to put In coal tar, (u making s gravelroof. Asswer: Try
botled linseed ol), or Hiharge.

T. 8. 8. nsks how to make and bleach skel-
ctonfzed or phantom leaves. Answer: Holl the leaves
fa & weak solution of eaustic soda for some hours, wash
thoroughly aod then oxpose to the fumes of burning
sulplur

E.C.C.says: | want to make springs 4
Inches long x & luch wide by one thirty-second thick, to
be pressed from sheet metal or otherwise. They are
requined Lo spring ¥ inch and not to rust, and Lo be as
cheap ss posalble. Is there any metal chesper and bet-
ter than sheet spring steel? They can De tinned or
galvanized to prevent rust. Answer: Spriog steel will
probably be the best material for you to use.

G. says: Some bins containing soft crushed
sugarsare full of lttle red ants; [ wounld like to know
why they select that sugar from the other kinds, and
how we can get them out ? Answer: A plentiful supply
of what Is known as Perslan powder, around (not In)
the sugar blos, will prevent the Inroad of anls, Sogar
bins should be mwade of hard stout plank, with closely
fttiog covers, and kept perfectly clean. If they could
be lined with earthenware or stoneware, snd mide alr-
tight, s0 much the better. The only way we cat suggest
to you, for getttng rid of the ants already In the sugar, s
to spread 12 Gat In thia layers and pick out the ants by
hand. The anta prefcr the brown sugar, probably on
account of Its greater aweetness and molstore.

R. W. W, asks how to cleana cATcl which
bas been solled by accident. [t was washed with socap
suda: and 1o Temove 3 sour smell, It was washed with
soda water. * The color remalned good until, toremoye
farther odor, [ poured on bay rum: that operalion
tarned It a light green color. The original colors are
two shades of brown, red, green and dlack, on a white
ground.” Apswer: We advise you by all mcans to dis-
continue the use of soda water and bay rum on the car-
pet. Thealeohol In the bay rum has probably so dis
solved and spread the colors that there s no remedy.
To remove the smell, try a very dilute solutlon of car-
bolic acld.

W. H. R.asks: 1. How t a yacuum can
be produced with an alr pcmp with one Inch bore and
8% Inch stroke? 2. Can an article be held on s trap by
such vacuum fast enough to lift 151ba.? 3. WIIl soluble
S:ass answer for artificial stone exposed to the weather?
{. What sudden pressure will s cast fron tube stand safe-
Iy, 1f gtven by & quantity of gunpowder o7 other combusts-
ble? Answers: 1. It depends on the relative size of the
recetver and coanections. With the cylinder alone, if
the plston 1s tight, s nearly perfect vacuum can be pro-
duced, with reference to the air. 2. Neo, If the trap s
the slze of the cylinder. 3. Correspond with the manu-
facturers. 4. The tensile strength of cast fron Is about
18,000 1bs, por sqaare Inch. Take X of this for a safe
strain, and then the pressure per square Inch that it will
safely bear may be found by ing the thickn
in tnches by the safe straln, and dividing it by the diam.
oter of the tube in Inches.” This Is for thin cylinders,
For thick ones, see article ln SCIEXTIFIC AMERICAY for
June 31, 194,

A. 8. asks how to bleach and cure palmetto
grass. Answer: Steep or boll the Jeaves in & weak sola.
tion of caustic soda, wash thoroughly, sad then expose
them ta the Pumes of husrnlag sulphar (n & slasa aham.
ber; or fnatead of the sulphur fames, soak in & weak
solutlon of chloride of lime and rinse well afterwards,

H. R. nsks: Is there such a thing as scag-
lola? Ifwo, where can I get It how can I make It, and
what 1 it used for? Answer: Scagliola s a specles of
stucco made with the best plaster of Parls and a weak
solution of Flanders glue ; it 1s colored according to
taste. This composition Is often applied upon hollow
columns of wood, and the surface, when hard, can be
smoothied (n a lathe or polisted.

A. H. C. nsks: What is the cause of white
sugar flashing ke a glow worin when yon run the ecoop
into it ? Answer: The cause of sugar flashing, as you
describe, 16 probably owing to the electricity developed
by the friction between the scoop and the sugar.

C. E. asks: What is the difference boetween
true north and maguetic north fn the efty of New York
for the your 1533? Answer: The maguetic north s 7%
W, of the true north,

P. D. asks: By what means flowers, leaves
and other vegetable matters are deprived of thelr ol
ors, that s, bleachod or whitened, for latroduction (nto
what Ithinkare called * skeloton bonqueta ?" Answer
Exposo tho fowers fora fow minutea to the fumoes of
burning auiphur o o close veasel, care belng taken to
provent the heat from reaching them,

W. A, 8. nska: 1. What formulie are used
in measuring safety valves of different sizon? 2. How
d0 you go to work after you got the figures® Answors:
1. Measure the diameter of the valve, In Inchos—sqoare
this and multiply 1t by the declmal *7851; this will give
the arca of the valve in square lnches, Flod the woight
of thé lever, anid the distance of Iis center of gravity
from the fulerum, This can be found by balancing the
leyer on a knife adge. We call the distange, the lever
arm of the lever, Welgh the valve, and measure the dis
tange from the oonterof the valve stem to fulorum,noting
thatall distanoes are to be measured horlxontally. This
16 tholoverarm of the valye. Flod the nomber of pounds
0 tho welght, The distance of polnt of suspenaion of
wolght from fulorum in ealled tho lover armof the welght,
2, Having obtained these figures, make au equation,
thus: Proasure of ateam o pounds per square fueh
w aren of valye In squaco Inches X lover arm of valve =
Cwelght of ball 3 dover arm of ball) - (welght of lever x lover
arm of lover) -f- (welght of valve X Jover arm of valve)
18 fn evident that If all the parts but one are kuown, this
equation will determiline that part,

E. M. K. sayu: 1. How quickly can u 35 horse
power engino be stopped If 1t [« makiog 1 revolutions
perminute with 30 1os, steam? 2. How ean L Habbitt &
governor on a high pressure engine? 3. The oll or tal
low gup that wiua on the eat off-chest was changed and
POt above tha guvernor in the stoam plpo ;1 that right #
4 low oan | reverso #n engine? 5. The boller Is ta
oArry T01bn. steasn. There (s u 1) 1bs, fron wolght sdded
to tho snfoty yalve, When It (s off, steam Mlows off at
0, by atowm guge. In thls right ¢ 6, Is thore water
or oll uaed on emery stonos snd wheals, and how wre
thoy turned o7 7, Are the toads that stay around gars
donapolsouous® Auswers: L Itdeponds in s groat moss:
ure on the welght of the woving parts, but usder ordl
pary clreumstancos such an engine ocould be safely
stopped In 15 seconds, L 1f (tis s box, closed st both
ends, beat (he Jouroal, cover It with & plece of olled
writing paper, place it lu the box, sad pour in the molten

metal. llmmﬂho-umumq.mﬁ
{0 the Journal stop the opening with clay, and reed
as before. 3, Yes 4. Arrange stops for the eccentric
so that (t will e Joose 08 the shaft, between the
tions for for ward and backward moticn.
yonn‘mmmu“ welght.
emery wheels made to run In ol n‘vm,, ;
{hey are speclally prepared, they should be ran dry. 5.
%0 fac A wo know, such (oads are ot pofsonons.

S, ouks: 1. How ean I construct a
uo‘!&"fugr 2. How can | expel flens from o cat that fs
flled with them? Answers: 1. Pal the folls Ingre-
dlentaintos Jongand narrow botlle: ote quarier o
camphor, one sxteenth cunce niter, one sixteenth o‘-
murtate of ammonis, dissoived fn 3 ounces of aleobol.
Cover the mouth of the bottle with 8 plece of bladder,
contatoing s puncture made by & fine needle. 2. Bofl
tobaeco leaves in water, and wash (he ¢t la the decoc
tion,

M. W. H. asks: 1. What s nitroglycerin
made from? 2, Does i1, when ignited, leave I.” sedi-
ment or ssh? 3. Can gunpowder be Ignited by a current
of electricity with the ducting wire ching 152
1. What will be the pressure of ope ounce of common
gunpowder, when ignited in & cuble foot of space? 5.
What Is the pressare of nitro-glycerin per ousce, Ins
cuble foot of space? 6, What the pressure of white or
fulminatiog powder per ounce, 1o & cuble foot of
space? 7. How many cuble feet will one ounce of
common gunpowder 6], If exploded in & cylinder or
tube one foot square, It standiog wpright, s0 that there
will be only the atmospheric pressure of one square foot
to snstain? §. Wil sulphuric acld Keop Ink from mold-
Ing? %, WII & pocket compans lose Its magnetic power?
11 20, how long will It take, snd can It be made good sgaln,
andhow? Answers:l. Made of nitric scid, sulphuric scid
sud giyeerin, 2. No, 3. Yea, If the powder be confined.
1. Oue ounce guopowder equale about 1 cable jach
space, and expands at the of loslon, as est!-
mated by competent chemists, 2,700 tUmes, or toaboat 13§
cuble feet. Therefore the pressare ln & confined cuble
foot space, will be 22)4 Ibe. ab ve the atmosphere per
square (nch. 5. Nitro-glycerino has 13 times the explo-
sive force of gunpawder, therefors the pressure of one
onnce mway be estimated at 29 Ibs, Der square lnch above
the atmosphere. 6, No known experiments have de
termined. 7. At moment of explosion 1) cuble feet,
After the gases have cooled, however, probably from
to 3 of this. & The effect will be (o carrode steel pens.
9. It will not, If not tampered with, When loat, the
magoetic power Is oasily restored by rubbing oo saother
magnet,

C. G, G.says: I wish to an ice cellar
near my well of excellent water, If I dmin the ccllar
through a filter, Into the well, will the water be affected
hurtfolly ? Apswer: We wonld sdvise you by 50 means
to draln your ice house, even through a flter, Into your
well. Filtered water may look perfectly clear snd taste
pure, and yet be polsonous, though that from your ice
may be harmless. Let no draln come near your well.

M. C.asks: 1. How can I find the power of
A steam engine by plain arithmetic? 2. [ want s plaln
rule for finding the horse power of & tubular boller. 3.
Wil the same rale spply to all bollers? 4 Istherearule
for finding the capacity of » plunger psmp? 5. Which
would be tha proper place for an alr chamber of pluager
pump, on suction or force wide ? 1 propose 10 attach it
tu relleve & very beavy thumping. 6 What cauees s
vacuum I steam cylinder, and %ow can It be prevented ?
Answers: 1. Maltiply the diameter of the cylinder tn
inches by the decimal "84 ; multiply this by the namber
of revointions per minute, and by twice the length
stroke i feet, and divide the result by 2. Divide
the sumber of square feet of beating surface by 13, &
Oaly approximately to sny. We do not know
absolute rule, except a practical test. & Multiply the
diameter of nlunger in feet by the length of stroke In
feot, and by half the number of strokes per minute, and
you will get s rough approximation of the number of
cuble feet delivered per minute, Somuch depends upon
the construction and loeation of the pump that (¢ 1s dim.
culttogivea general rule that Isreliable. 5. Ondelivery
slde generally, 6. The condensation of tho steam. It
o' bo destroyed or prevented by lottlog tn alr,

J, H, says: You repeatedly advi

wechanics lg study uutn-p:l‘lu. ;Ill you ::Il m:g
long it will take to make & p suficlently p don
the subject, provided that he has an average amount of
bralns, & good geseral knowledge of arithmetic, no
kuowledge of algebra (or very slight), a falr amount of
perseYerance, his uights only to study, and no fuods to
omploy & teacher? What work would you advise me to
commenee with? Apawer: A great deal depends upon
making the right kind of start, so a8 to know how to
study, as well as what to atudy  In algebrs, wo would
recommend Davies' " Bourdon," snd In geometry, trigo
nomutry, snil the use of logarithing, Dayios' “Legendre,"
Each book costs from $1.5 to 82,00, and to master their
contonde thoroughly will require, with the tmited time
affurded you for study, from nine monthatos yoar, But
you will have galned ar i foray of great
benefit to your business will be opened to you, which
would otherwise have been sy sealed chambers. In
commencing your studles, remember that It {2 not so
mueh rules, as methods, taat you wish to sequire, Al-
ways proceed on the principle that the book Is wrong
And must be proved right ; and got practico continually
In the Interpretation of formulas and resnlts,

2

A AL DL says: 1 am eonstruet 1ary
englne with 4 v-ynu. each of which M‘nng'lrl‘am
Inohos area ; (8 Is constencted on the eecentrio prineiple,
Wod 1 ta work on expanston, with 80 1y, steam pressure,
And Lo wake 0 revolutions por minute, Would more
VAROs create more power®  What staed boller wonld it
roquire, and what kind of botler, of plate lron or copper

for oMclency and gheaphoss? How wueh fre surface
Ought It Lo have to make the wost steaw and be the
moat economical ? Please rate the power of the above
englue, anid give a rellable wode of caloulating power of
rolary ongioes,  Anawer: Wo cannol anawer these
questions without recelving more data. To calculate
the power devolopod by & rotary engine, wultiply the
platon ares that leacted on continuously by the mean
presanre of the steam throughout the atroke. Multtply
this by the mean platon spoed I foet per minute, and
divide by 2,000,

1, A, W. asks: How (s the bl varnis!
or soker applied to small articles of -u‘v‘fm as ﬁl:
hooks, hale plns, ete,, and of what is [t composed ? An
Awers Add to $1ba, anphaltam (fuaed (n an iron pot) ho
Dulled of) 1 piat ; mix thoroughly, remove from the fAre
and when coolod & Hitle add 2 quarts ofl of turpentine
Apply with & varolsh brush,

P, BT, saks: Wh slze
. -:.m wheel, ;:?n.ﬂ ll.:ow‘uhﬂtll::h 'luoi
rowlng wachine toris supplied through
uuu.n # foor non':n:u. Auawer: Thore ::.:

number of sewing mwachine motors, driven
the market. Correspond with thelr mb{mnm.h
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Buman body can withstand for some (lme 3 Brat fa
S50y et of the Tertied bath, 2.0¢ Fahr of the medium
bo that of Wt dey air.  The mpid evaporsilon from the
wurfuee of the body provents the intersal heatiog of the
Dlood. If the alr be molst, bawever, ar the mediom of

Deat be ateam, & femp by below 11y
Fahe. would be sulliciont 1o, lo s sbort ttme, eSvctually
Tl s men

G. F. A nskn: 1. How ean I melt old eomon.
eittes " rollers, w6 26 1o pour lnto molds foroas!
fag plaster tn? 2 What are the exact proportions of
e tugredivate ieed ln making (he composition roslers
piw inese? 3 Canyou nform me how Lae composiion
seed by decorators far Jooking glass frames, cle, Is
made? Answers: 1. You can melt componition rolle ¢
by plae ng thetn (o & vessel surrounded Ly bolling water,
a4 In (e ondlnary glue pot  When mielted, you can pour

H.anka: How ean | make india rab
: Krioneno oll ! Aunwer: You eannot pre
Kerosene attackiug indis rabver where it comes i

CONIACE WIth 1L, SUIT good rubber, well valosn

Aaecess
< Ny platec
WIth lekel P Auawery Nighel plating is & succers, b
AWETe 1% 0 known method of piting Mae. The achd

J. B Hoaayn: T am ualng o horizontal eyl
Inder Dolder, § fout In dlameter, feot foug, whik mni
Aram across baok end, 22 foches dlamoter. Sald boller
Selves & compound englun, working high pressure o up-
per ayllader and crndonslag tn Jower, Feed water s
taken from condenser for botler. The fusfite of med
Arem deterioraton by somethisg eating boles fu the sur.
faov, some of wiioh are lnrge onowegh to place the end of
 Bager Lo, and the bolts which protrade fnto deam from
eheek valve, blow.oft, ote., are eaten off. The boller
makes & moderato amount of sonie whleh becoin » mest.

i bath used obstagle, the aelds sttacking tho lbont
b oane. o R 5o by detached whon sbont  lued thiok, Pressure of stenin
* 3 ponnds. Mease give your oplnion as 1o the cauee
B U!{. P. G naks ““‘"’M“ :.o.‘ 'E::S?,r'km' of (s corrosion or detertaration of wnd dram,  An-
10 Jews peeirnting ihsn M iwer: We have known cases 0f this Kind In which the

trotible was canied by the Inbd leating material used In
the oxlinder, which passed Into the eandenser and
ivence Into the boller, We cannot 'y poritively that
ihe corroston ta your boller oceurs o this way, but It 1s
guite probatile,

T. B.C asks: How much resistance is reo,
qoleed to sop an ordinary foll steatn car golog at &
wiles an bour? 2. Which Ia the best patented steam
onr brake, the cost of Lhe saime, and the vost of keeplng
It 1n runnieg order? 5 In how srore & pace of tim

oAl & car rupning Al the rate of 50 milos an lour bo stape
pod by the Dest brake? Asswe n: 1 The moviog forve
of the oar ¢atu Do asouctalned by multipiying fts welght
By tho sguare of 1ts velocliy, in feet par seoond, and di-
oMl g by Sri. Suppose & ear, moxfog 80 miles an bour,
welght 8 000 pounds. A spoed of 30 miles al hour cor

~ |OFFICIAL]
Index of Inventions

A B

FOR witicn Placuers, shoemaker's,

Letters Patent of the United State ,Nm-m:.w.,a.
WEIE GRANTED FOR TIE WFKK ENDING | Piating machine, meta)
cottcn seed, J L. Mlooamh,

July 22, 1878,

AND EACH DEARING THAT DATE.
(Those marked (ri are rolasnod patonts,)

ot stapper mwm.i.'
Frose, baline. W. M.

Propelling vessels, U,
I'amp, rotary, 5. B,
Pump nr engloe, reta

Abdominal supporter, J. W GQurley ....ovivinreee LT
Axle and sleeve tor vahigles, W, IT. Sparke.. o ML
Nag tiolder, C, I THOIAR, .o overrianrivinses

Danjo,d. S. 8ules ..., .00
Dasket, 8, 1. Wheoler, ., . ....... .
Dankots, cover for frult, Ingham & Colby,
Hloer and yeast, minufuoture of, L. Pastour,
Delt tenslon apparstus, 8. B, Jewett....,....

Bollers, lojector for fending, W,
Holler Injector, W, Sallers
Dolt heading maching, J. O, Jonos. .
Boot soloe, shiaping, J. B Johason
Bortog muchloe, earth, Whson & Balsley..

""" Ak fastener, T P.Coln .
Ranh fastener, Colo & Davis
Bashs fantennr and wosthor strip,
Bash holder. G, W. Riehard A3
Sanh holder,G. A, SUOTEAE coo.ooomereessrrsennns IV g d
L L Y T R ——— N T LT RLLFE

W

Saw,J. Crookes ....

. 4
 Sprague. . 11,11

Deldge, truss, A. Bannister. ...
Hefdge, trass, Hanter & Rice .
Deowont AP Steph

1t into meids. 2. Dissolve, tn two potsss of molasses | fooponds to 4 feot per second, and the pawi r reqafred
(pure) at hest wot adove that of bofling wwter, one | to stop the car will be suflichnt to mise [15,000 5 (44) )+
pousd of good glua, previogsly soaked over aight fn [ 644 « 1444951 pounds one foot high, 2 Witk so many

eold waler. 3. Decorsiors use

Saw mll, B Berndt ...
T Saw, ruroll J. W, Bowlingeon
T Sawing machine, A. T, Nichols
oo 101006 | SewIng machiae, seroll, M. ilanven...

cor M08

Duckle, trace, Brayton & Deugh
Burean drawers, fastenlag for, A, J. Grant
Can, oystor, C.HL DOXter,  oiviiiiais

Whaen

Weo udvise you to

L0 ! ", & bisulpht i, This Is mixed

with varnih and applicd (o wopd.
W._S B asks bow to reenver diamonds from
the Sedr s of & Rre. Amawer: You can pet rid of plaster
and lme, or 4% vabetanon that will rvmala tor s length
of time suspended n water, by the fuliowlog mescs )
Provide & large tank, Atted with & stirrer at the bottom.
100 5 stream of waler ehiter the tank at the bottom ; and
Whoa the o) K Is full of water and the stirrer 1o motion.
add the eebris In sk Ano powder ax pomaible. Lot a pipe
oarry ol the surplas water at the top of the tank, In
198 wiy, wiih plenty of water, you cas wish free fron
Plaste: and luze,

A. E woald like to know the rale for find
Ing the speed of shafta or pullcys. Suppose a 22 inch pul-
1y ts madl g 40 revalatioss per minuto with a belt run.
siag on « Wisch one; what would be the mumber of
rovolutfoze of the yvuall sie? Wh tis the role forsuch
cises? Amswir: Toe specds of two pulless, under sach
elr », are | 1y proportiosal to thelr dlam.
cters. In the case men foned, the speed of the smaller
pallcy, If the delt &id not slip. would be 420 « 23+ 10=90
revolsijons » minate,

| W.H. D.asks: |, Is an engine shop the
bost place In which 1o leara the machiulst's lngnr 2
It s0, what manufacture would you recommend? S.
Would yoa recommend me 0 work at whst my mind
sad heart Is set wpon, In preference 1o suyidisg elec?
Amwers: 1 Frodably » large machize shop would be
best for scquicing & geoeral knowledge of the work, on
scoouat of the great varlely of macalnery constrocted
10 sucha place, 2 We cannot recommend any particu.
lar establishment. Try and get (o 8 shop where the men
are encocraged by the owoers to study and lmprove
themaelives. 3. If y0u are so siteated that you caa fol
low your faverite pursalr, by all meass 40 »0. That s
one of the ETealest steps towarda success la lite.

T.S. L F.says: Can you refer me to any
book that will tell me how Lo'ancertain the exact power
1t will take to fores water up 250 foot high, at the rate of
100 galions per minnte? Answer: See article oo * Frio
tion of Wazter ta Plipes,” 0a page & of our current vol-
ume. The power required [a your cas? will be that used
Ia liftiag the water, sad oy log the 1 dae
to frictioa.

G. C. C. asks how to take off window glass
that blulsh sppearances 18'd to be cavsed by valog creo-
#ote and sulphur, It wakes {ts appcarance while the
glans Is golog through the dattening process, An-wer:
Tue blulsh sappearance on your glass ls probably caused
by some d=fect 1o tts mode of manufactuie. Too much
potash would be apt to cause it. Ifounly on the sarface,
dost we'l wits whiting and rubd off with s Uoea cloth.

O B.C. asks: Will a milway head, con.
atrocted Lo rex & arction of slx cards, 1uu & section of
sloe cards wlibont alters*ion? Answer: [t will probs.
bly be mecesssry to change the troagh sod geariog.

G. 0. S.says: | have a small sailing boat
sod wisk to coavert It 110 & stesmer. Ehe s 22 fect
loug acd of § feet beam. What pumber of boree power
@0l wastto 1um ber 13 or 13 miles an hour? What
#bouid be the size of wheels snd wiat the lcagth, widtr,
and vumber of Luckets ? Anawer: Sce «Imens ous pub-
Mebed 10 SCIENTIFIC ANERICAN fOr May 10, 1933,

L. L O says: We had a new engine exlin-
der put 1o thie spring, 1 by 3 Inches, with cirealar valve
of & new pattern. The supply pipe snd governor aredy
‘ Inches Lo dlameter, of 800at i0iaches area, asd the steam

passapes between the ports and cylinder are sbou: 9
’ Behes arcs, bt (Be passages above the poris are ooly

|
;

84 tnchos srea, and stlll the desiguer of the valve peraists
In sayiog that the valve and passages are cxscily right
‘We carry 50 pounds of slcam aud sun 9 revolutions per
mingte. Icialm that the ot an le wire draws, and that
we csanot obisio the full powrr of cagise. Piease say
1f the valve s proseriy constructed. Asswer: We thilnk
the rorts are suflicien ly large, and that the eylinder
poris have more sres (han Is s%solulely necessary to
pravest wire drawing.

L. F. I asks: What is the effoctive power
of % 10 by 24 toches oylinder stetionsry engloe, running
At 100 revolutions perminute with 80 podbids st eatn pross.
ure ‘s holler a8 shown by gage? By effective power, |
mess the power that would be avallable for driviog
other maculsery after d-d ag that Y o run
the cagioe Maell. Asswer: We could got anawer this
qhertion otherwise (han approximately = [thost 8 prac.
Uleal tent, bat we thiak Lo engloe wuuld develope from
010 8) horse power,

R. K. says: The joint between the eylinder
And valve Jacket of iy cogine Is badly eatén away,
A0 that [ am aaabls 10 make o tight jJolst wit rubber
cloth, 1have tricd red lead and fron borlage, but 1§ w1
" Dot & short tine. It sppesrs Lo be vaten away by
b steam or tallow,. How can [ make s jolot that wil)
Bold? Answer: You can probably make & permaront
L 28 groove wnd driying s rast Jolot; but 1t
bk

eattin
Zﬂuun break the contection If this is duno.
wish 10 make & Joint that can be resdlly brokoen,
Sled off. If you thisk the tallow causes

fur gliding, what sknown | sompotiters for publie favor, It would be out of plaos
of

for us to name any one on tho best.
porresponnd with the diferent masufscturers. 3 In
About 10 seconds.,

A. WL says; [ diffor from J. E E. in his
mep ¥ to I B, econcerntng the power requlred for ditfer
oot sized cirenlar saws. He says thal “ a8 saw Just large
eooogh to cat through a board wil require les:. power
IhAD & AW larger, the number of teoth, spucd and thick.
aews bolng equal 1o each.*’ Nuw I am runnlog throo
@ws, one & luches with 41 teeth, one B2 {aches wiih &2
tweth, ahd ono 61 [nch w with 50 tecth, all § gage 1o thick-
wees ; and 1 and the 61 toches sa« will out through & 12
or M lockes cat with less power thin either of the
sthors. 1difler wivh him coagerniag the saw with few
roeth cuttiog the easlest, a0 my 32 laches saw with &
reeth takes more power than elther of the others; and
run the same hook Ie the teeth, and Nle them all ex-
wtiy alike. My engine In saall aud Umber large, so
that 1 have every factiity fur fnding out which cuts with
least power.

W, E H says, in reply to 8. N, G, who
saked for & recipe fur cryatal gold for dental uses: Take
any gold, the purer the better, roil fato thia ribbras snd
dissolve (n ag+arag o, or | part nite.c acld and 3 parts
aydrochloric seld, by measure, Aftor netfon has ceased,
pour ofl [nto a doop glass Jar, leaving the siiver alloy In
form of a chlurido, Dilute the clear solution of gold
with an equal quantity of water, and slowly add a sate-
rated solution o protosulphate of tren la water, which
precipitates tae gold as a brown powder. Poar of the
water, ric., wash the powder with several waters, dey ¢
and amalgamate (¢ with mercury to the conslatency of
thick cream. Wash out the oxide found durlog smal
samation with alcohol or salt water, and pub the mix.
tare loto pure nitric acld, retting the dish Into s hot
sand bith. The actd dissolver the me reury, leaviog the
20ld In form of 3 spomsr, whics wash with water sad
anncal aca red heat for 2alf an hour co expel any traces
of acld or mercary, The porosity will depend oo the
i of the amalg Thesofter the amalgam, the
lghter the spongo, There are difizult'es atteading the
process, o winz 1o lwpurity of cheuleals, morcury, ete.,
which are so great as to make it impracticable for an
smateur to make the gold as cheaply as he can boy it in
the market; bat the above directions are reliable, sa the
wrl er has made severs! lots from tals formala.

A. M. asks for nu oxplanation of the word
penny’ as ased to de-cribe the slze of nalls, Auswer:
[a the early history of our coustry, all nalls were
wrought (forged by hand); our currency then was
pounds, shilllogs, pence and farthings. Each slzed nalls
were s01d by s 1nany penules per hundred. The usual
way was to ask for feorpenoy nally sixpeany, tenpeony,
ete. Heoce tn mercantile cireles, the sizes are designa
ted oy the price la peanies per hundred. When cat
aills w2 lotrodoced, the sizes were aclll designated by
pennles ; and this has been contiuned and In all proda-
bility will be, as loug a8 balls are used . —J. E. E., of Pa,

CF B says: In uu:% hisnd saws, the ma-
Jority of mechanics Sleo tow the bandle: hat jeaves
the toelh with more beval on the back side than on the
front, which is cassed by the taper of the file. A few
petsons e thelr saws towarnds the polat, which gives
more bevel 1o the froat or cattlog side of the teeth. |
ibiok that the back side of the teeth should ne filed
nearly aquare across; thesaw will cut equally well avd
reain sharp moch longer. The froot side of the teeth
sbould be beveled to sult the timber; soft wood re-
quites more bevel thas bord wood., Asswer: The cor
respondent is pefee Iy correct 1o Bis idea of fillng »
nasd saw, as It Is ouly latended to cut one way.~J. K E.

of .

COMMUNICATIONS RECEIVED,
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Candle guard, B Morgan, ...
Cane stripper, B.C. Janes
Car coupliag, Beddow & Jackso
Car coupling, T. bmlth
Carelevator, coa), P. I Lamoey..
Carstarter, C. J. Moor . . <
Car wheel, ratlroad, W. I, Palge......
Car window atop, adjustable, O, Page..
Car voutlistor opener, J. K. Crom. . .,
Cardbureter, F. A. Flsher,
Carpet cleaner, I, W, Bates.
Carriage, F. M. Watson, ...
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Cartridge, loading, T. L. Sturtevant..
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Toy, B. G, Messinger ..
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> Twisting wa-hine stop mechanism, A. J. MIlstead 1118
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Caltivator, O.Kogler ....... ... conesrennver oo HLIL

Seeding machine, 6. F. #teoud ...
Separator, gratn, O. J. EVersos. . .....coon p
PR T T

Sowlng macilos foldlag cover, 8. J. Pusey . ..... Wl b3
Sowlng machine prake, D, T. Poak ooooooieiaians W6
Sharpening 8. 7. B

Bigunl, Bash Ught, Mitchell & Mayo ...
Sk machine for spreading, J. Sawt, ..
Soda water, ote,, conler for, W. Gee....
Sods water sppararus. J, Matthews ...
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veves WIS

Sploniog machine roller clearer, C. B. Brown,
Staven, Jontlog, E. & B, Holmes. .

wrsaawane
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141,166 | Umbrelia, C.C. Lusby....crvuene
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..
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Pa-naces, hot air flae for heating, G. It Darker.. 111,101 | '0f the extension of tha following Letters Pateat, (lear-
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ven 10888
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Harvesters, e ¢, seal for, J. G. Perry..
11at pressin z machloery, D, Brown..
Hatchway, seif-closing, A. Reid
Hiater, kerosehe, 2. B. & C, E. Grandy .
Hinge,seat, M, W. Chase
Uqisting machiae, C, 11, Herrey
Hoo skirty, tape for, C. U. Carpester..
loo cremm freczer, A Lucett! ..., sense
fubaler, 8. J. shaw
Lron, restoring tinned sbeet, W, E. Droekway
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Kuife, L. Eday
Ludder, J, Eagon ......
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eather, art'ficial, FLA. Clark
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Lookn.sonl for, F' W. Brooks
Locomutive hea Hlight, I, ¥, Stout
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RUPTURE

How Mr. Stmr_t_w—w Cured of It,

1t fn b ML S Yuar Ago slnge Dr. Bherman, of No,
f Proad WAY, New Yorx Ulty, placed oue of bis horolal
Mo gy mn’l.l- G APl ive aompound

waoes on i,
;s"l. ranturn on iy Fight side yrinnced no Ineon
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rate por

elier-prass
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d 1 ean now say Lam varg
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e na dlne or symproms of raplure It & brick
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.rlar‘ wnefis of those raptured |

Nioemabary, Feua. Jaly 1, i3

.-m.,.‘ldnm of our reailurs be troubled with ropture !

¢ recoiinend tham (0 ¢ aaault Dr. SHarmian, whose ox

¢ enice anl mannoy of troating the [ufiraity (s the beat

‘llrm(t'r of rellel and cure.  1Hix book ou rupiuie he

Wl for tea cenie. Send (or 1"~ New York Sun

'1'0 ARCHITELTS AND BUILDERS.

CHARLES K viul, Landscape Prot wgrasher, 1104

sdway, Naw )ork, “Wiil sons On Approval, Lo reapon.
sldls puril a8 eolleatlon of 8xt) Phot: GRTAPNE (L umh d
.' ua pubied) 0l Now Yore Uity aud Ceniral vark

Proposals
ForContracts

Orrice OF THE BOARD OF WATER COMMINAIONERS
oF TaE CiTY OF YONKNENA,

Yoxxxus, August 1, 1870,

fonled pr\[‘\uuh will bo received by the Doard of
Walr Commisioners of 1he Clty of Youkers tor auter -
fag lnto coutracts tor mrolsnlog tne tullowiug described
work and matecal -, or any poitlon thereof :

1AAR (ee: L) ach wi ol il tron aud cament pipe

AN feal o ~lop & -ruvuut trow and cewival plpe

M towt Hlaeh wroaght trvs sad ceavat plpe,

W0 foet (Blnth cant ruh pipe.

1A fewt Ginch cult 1o plpe.

S fee  dneh vani lroe 1.

3 oot 13-tach curved Lrop pipe.

107 feut S-1ao b QUrYe Clron plpe.

& feat Lluch ourved lruu pipe.

& tydraut plpe vibo 4

185 Heaaones, 5 aud 4 ~ 3y, A, 0and 12 Inches,
0 alpaves tur 13 lnch plpes.

40 slouves tor Gluch pipes,

W alouven for dueh pipes,

#1300 « MOPpUUCkS,

Welachel pcucas.

16 LLaCh SOPeUR o8,
& fre hydrants

l.\l @ pivpusata for trenching for laying the cast fron

Bl S i &

n:u P ‘roul- for ln)ln? the cast fron plpes,

Plansaod specigeat! sus fur the avove pawed work and
mat. rials Can sovl at \he offige of the City Clerk of
the Lty of Youkeis,

All proposals must ba enc'osed (o scaled envelopes,
addressod Lo ' The Board 0f Water Commlssioners of the
Cliy of Youkers,” wud vadorsed ** Propusals for Cous
teaot. Thoy tiusk contaln the name of ‘hesure les who
will becoiny guarnntors uf the faicbial purionosuce of
ux contract that wey bu awarded

I propusals st bo 0ld with Willlsm H, Doty,
Clerk,at tho ofiee of the Clerk of the City of Youkers,
Maaor Hall, 00 or before Mouduy, August 25, 187

(e Boara of Water Com ulssionors will meet at the
ofic + of the Clork of the Cliy of Yunsers, in Mauor Ha'l,
oa Monday evenlog, August 25, 1873, at clght o'clock, to
reccive and opon sUCH proposa

Toe ot Water Cutnalesloners reserve the right
10 A00ept or reje st any or all suck proposals, and alse to
jocrease or diniaish \oe quantity of work sud waterial
“B‘u‘r'da.e‘f&onnoud ¢ Water Commmissioners.

order of the o o
) STEPHES Presidont.

N BARKER,
Wy, 1. Dory, Clerk.
Claverack collen and
Ur Luth sExes; uu
natraotors § 1 nrum-
gymoasium md 1. Spvcllble :dunugon ll‘t‘ il

{l‘ud”u mver Tustitute
Turuishied oolnsg W
nu; 120 claselcal puplisy Iu{

ONZO

FUACRS a0 nmn’&'.':‘;.“c'..?:?.cg. P
$ 0 TO 8150 PER WEEK g‘nmnteq-d to
lutelligent ano lodustrious persons, of elther
X, w ut u our Agonts. Huslae-s very éﬂnunt Ad-
dnu WESTERN ART ASSOCIATION,
( ; RBEN S PATENT STAVEdJOI\XTER -
IR “"”3 m'iﬁ'\" .ngim. salut Louls, Mo,
Y MPROVED SAFETY BAND SAW MA.
CHINERY. 4 stasa=Machinery for Planiog and Mald.
n‘ Miils urpnnwn. “aab snd Door. (“blneund Wl on
Makers, Slanufactared by G, HARVEY, erey St
mnlern At glads uu- Aly §e -ndnxml \llc ne? o
m‘ud numr Bolilug and Hose, Importer of Freoch

GE\ T8 —Most fortunate chance to make
and nnl £25 lo $100 weekly,

Gen'lgman,
o""«.' 'lfs rou(ny. \:v i!u

FOR SALE,

The undivided Interest of ADy
Stute South and West of Ohjo in
o valuabie Patent,

Hines Combination
Steam Cooker
ean be made by any Tioner. Send

forcircular, Ad
e JUHN A. WORLEY,
o 40 Professor St., Cleveland Obio.

AVE 35 PER CENT OF FUEL—An in-

X ‘u‘o;l-t l‘l{ A”‘“}n

L ¥, TEM

S

1y $780 In
numen‘ﬁt 108 uvm{ q:e oaeld- (Jmnmo\'lglA 7.4
a Peoven! vo.— r| P. .mw u Las bwu before the Fub.
¢ for four yea ‘uiisuded by the * Sclentite
l}-umuuon of ‘ e N, Y. Ceatral
& dnolu wnumlu Ly, wud bundreds of the best
re AN COOIDIALS O ln Country. [uis warmanted
to ove Ol‘: ;u o wud 0 o l{ prevent ihe
f0rnasiva 01 Gew Ly 40 Bollers, ani withoat lujury to
u&’ b 5 "“m".fi- .‘;5' ‘u:ﬁ'r\- I
Ficien Fimislhe foclest st ieclivon et
Lt

g'&';nf Bm'"ng O 012 oree Pawer. These
and Mnum absvlntely the beat n; produced,

88 nundrods testity

Mlnu nd Mlnorllo sold on com-

i Counuw
§ 10K RO lats 15 Wator Sty M. ¥

SUIENCE SERIES—
Onlunayl lgﬂrnrm‘g.

lonou- Mmoo, ,
¢ nllo—an'

P,

Ores Analyzed,

'Vu: ‘Nosmwu 8

»‘umt free o/mllwu rece.pt o
ACBINEBY FOR PRINTING OIL

Hm‘i‘uo"l’u'muuv.. frooKiya i T,

kiyn,

BR HOT AR

| Pouaded an

JOHN WILEY & SONS .
SLIENTIFIC BOOKS

» \

Professor ‘lmhnh Eagineers
Uldﬂ[’.lll”'lltll, and Artisans,

156 ASTOR PLACE,
NEW YORK.

. P 5 s May be written on POSTA

Great Secrets Ml o on PORTAL

tography. Combinstiens vidicss—each read ouly by its

uwn ke Bend fur Clircvlar

PN 14, lnd

Massachusetts Agricuitural College,

1ot #i by tho Btate for the libera! educs
f the [nd Tl Clasaos, will begtn 1ts et wgaile
yoar Aug. 37 Far aatalogue or lulornnath u.Mnn

Proaldant W, 5, CLAIK, Amborst, Mass

3125 Masuracronine Co, Waltham, Mass,
\H L YOUR PATENT.—The
whogegotintes sales of yaluable
onee, one or two really good Metented

Nu ad 2000 charge wads
Address

(x.

, Orequfl

Hon «
ml

A MoxTi o Lady Avents, Addross KELLis

advertiser,
patents, wishes, sl
aveations to sell

ro n.l BN New Yors

ILLINGWORTIH.

\l:\'ll.l.l{ h’l‘. VOUNDRY, LEEDs, ENG.
Makes s specialty of 10 lu, Lathes. All parts sre inter
changeable, belng maae ln dup leate, thus cnsuring ¢

curacy aud exoellence of workmauaship, Price for 12
feet bed, silde, surfacing, and scraw cutiing completa,
£0.00, F.0.8,, Liverpool,
lloulu-- \ull\ nlln u

‘[(tm

®

For Mhotograph and full par

ORENEY R

MOLDING, MORTISING,
TENONING & SHAPING
MACHINES,;
BAND SAWS,

: SCROLL SAWS,

Planing & Matching

MACHINES, &y,

D
¥ For Rarueoan, Can, and Aoxr
CULTURAL SHOPS, &0.,

¥ Superior to any (o use.

J.A.FA
L‘CI!’ATI Ohlo

NEW YORK STEAM ENG[NE C0.

MANUFACTURERS OF

Machinists Tools

OF ALL DESCRIPTIONS,
98 Chambers St. NEW YoORK.

l“ M. MAYO'S PATENT BOLT CUTTER.
4@ Send for MNnstrated Clreular, Cincinnaty, Ohle
MENIA SEMINARY, AMENIA, N, Y.~
A Family Doarding-School, On the Harlem [Kalls
road, elghty-five miles from New York. Full courses
of sem nary {nstruction, with preparation for college
crbusiness, Personal care ln study, habits, and hoalth,
Termn, §30 por year.
Fortieth yoar begions Sept, 15, 8. T. FROST, A. M.

and Higher
Fuur
TION

wing

BOOKS for

Departinonts

STUDY and REFERENCE
of THEORETICAL

SCIENCE, for Hiutt BouooLs,
FPRAOTICAL MECHANICS ;
Treusicar SCuooLs and Prorissioxar Mex !

| &

wll
PRACTICAL
ACADEMIK

uwl

sl

Warrew's Complete  Elementary |
Course
and

(the ouly one) In
INNTROMEADAL  PROJ

nnd PEnsrrcrive DEAWING ;
Descriptive Geomnetry sod s

Usefuld Applications.,

Hasp

NHADOW

Full Descriptive Catalogues gratis,

Sampies sens by sl for W ote,, that nlul quick tor
[1 I WOLLOTT. o UChatham up.u' e

'n.' L

Macllinery,

and Lren Working
Hubber Belting, Kmery Wh
RO, PLAVE & CO,, 10«

('old Kolled Shafting.

Best and most perfeot Nhafiln ver made, coustanily
m hand 1o W ge quantiies, lun».{ d in soy )

ML, Also, Vet Ue wl ¥ and selfediing
shgeis. .xnnul FLACE & «
wty Mlreet, ‘-rh ¥

f every kind. Leather abd
Is, Habbitt Metal, &¢
asheat B0, 2.0,

e

“Sturtevant Blowers.

4 Clhalr

Uf every slse aud des n Vb m,rnul'lnll\ on hand
LORGE PLACK & Co,,
m Cuambers Bireet, New rork,

PATENT "UNCHING

SHEARING MACHINEN,
With all Modern lmprovements, In forms adapts 4 (o ave.
ry Mod of vvork WanrasTRD SUPERION TO ALL OTHERS
Presses adaptod toall kKiuds of work (o store resd)y for

vhl‘:m ut
WILDER, 121 Chambers #¢.

Farrel’s Patent Railway Crane,
Patent Ground Chilled Rolls,

ROLLING MIL l.‘ AND MIL l‘ !A(‘l' NERY,
Punche ® and Stears (or boavy work Whrels, stinfis,
Ue I'I I‘unvu and Soecial Casr lntv -' |/~-' Pric »
REL POL\DI!\ )IA(‘“I\B Co.,
. SELLINC AGFNT,
(.lumnns-ml New York

(10\\'[-:1,!, PATENT DOOR AND GATE

SPRING. worth ten of all others. Won't corrode
Ask the Hardware dealers for i1, or address
. WHITE, Newark ~. J,

OSES G \" hvl

or break
8 le Manufacturer, JAS,
Territ ry for Sale.

OLD ROLLE
SHAFTING.

The fact that thie shafting has 35 per cent greater
treaytn, a Qoer lm-n. andis truer Lo gage Lnan Au) olper
L4 use, renders | dly the most eo ‘
Are also the -ole manufactarers of the CELERRATED L'ob
cixs Par. CovriLise, mc furaish Pulleys, Haznge

WOUDBURY'S PATENT

lanmq“ and Matchinp

1ding Mach! Gray & Wood's l'hmn.&ollou
w‘"?ﬁor‘fu ouu 'w’fv tl- ms ch na\'y
WOC y 4 re Ta

Send for ctmulm. h‘m
JAGE'S Water F'lnuw Conl Lime Kiln, with

ol er woat, ¥ | Boly White, Lims, or Semen).

w uml Uoston,

with m.of water, O, D PAG

0 INVENTORS

~ MANUFACTURERS

The Managers of the 424 Exhibition of the American
Institate, of the Clty of New Ynrk, bex to Announce,
that the Rxhibiton Bulldiogs on 24 and 34 Annunuu‘
684 nnd 6ith Streets, wlll be o for the recepilon of
heavy Mnohine'y Aurust 18th and for other articles,
Boptember 141570, o'{ho Exhibifon will be formally
ed Beptember 101,
p;:r partioulars, aildress " General Superintendent,
Amerlcan lustitute, New York."

BOULT'S PATENT
Single Spindle
Combined Moulding,
Paneling, & Doves
tnlling Machine,
For Carviog, Panellng,
and Im:ﬂl.u lluumln.,
vartou« K'nds of Dove-
talllngand Roatlog, The
‘lnnlu( and most usefo
faovine for Furniture,
lluum-nnlnhlm{ Cara, Ore
o, D Drawurs, Drackors,

Qo
NDATYLE CREER MA-
CHINERY COMPAN
MAXUFACTURERN, ll.nlu
Creek, Mlenlgan,

LASS OULDS for FruitJars, Patont
X Lampa, Noitles, ele., méde by 1. BROOKE, 1
S BT T O A B L
L]
e l'om.lpo'uul ’anlnmn pald to MOULDS for
ENTOW
0 FOUNDEI}IFHNFMM'T'» ltln'plowulku.
—~ OOk ¢ e, with hulkhead
wll:ﬁio:{:r "MF: é:#.:-- lonnll. ?xtlll;ﬂ” Lnl.‘i.
15 East Soili Streol, Now Y

ﬁlNUb& AND BARREL MM;UIVL‘.RY —

n h ut Shingle wwa i .
-o .lmpleul ' xlw;l'tm 0 e

e 1
.' Jon mt"'“m. l‘l l" 'If:af’tll'r.-‘

oou wommm um‘amwnv GEN
uh n ood'onz Flanersand Rich
ant rpn I‘n on Ms

L} D *
“Ceatral "“‘"\ﬂ‘ Wi mu.n“hl‘ﬁ'fknm:w
LCOTT LATHES, for Broom, Rnke, and

ODHAI ¥. 10 New Jnureh 8L, New York

Hoo flandles, . C. MILLS, SiCourtiandt Bi.. N, ¥.

of the most spproved o8 Price lists ma
satioa to JONES & LAUGHL
Try street, 34 sod 3 avexves, Pit
mnm l‘..bimdud‘?u sale O
sare
b‘h"*ﬁﬁt&"‘{-’. Chamibers sireet. 5. Y.
Pu FICE & WHALI G, Milwaukee, Wis.
1 1 h Y For caiting business
STENCIT, DIES st i
sl 0 (4
ston k?‘ n?n Key Cnu-x-. with s:h‘lc;s ronur‘ men ug
AT, o or eatalogue an
JPSSPRQ‘CKR 117 Hanover St ,Boston, Mass.
We have been fur-lahing the new, larze filostrat
paper, entitled “ Cricket on the Hearth.” at one d--nuef
rarto suhecri oD a guarantee that the money will
refanded any tIme within three months If nol satls.
factory., We bavenot been ssked to mlnrn adollar yet.
10,M0already sold. Sivteen Jarge pa es. ¢ best and
chreapest paper (n the world. A §5 chromo to every sub.
lcrlhor c J’ur Inwemo ths on ;‘rlnl dAmnu v‘nonm'
@ paper three inonths, and terma, JON
0 llADLE\’, Publhhon 176 Droadway, New ‘i'or .

You mk WHY we can sl Fint
[N 7 Udtave l'inoos lor $2007
AW T 11 Cunsla fosts Liiam 8400
ke aoy $600 Il
Wihrough Agvtits, wa of wouw o
100 per ot, puli.  We have
WO Apenia, bt sy Jirect 10 famle
n- 81 Factory price, sl warmast
4 Tears >end tor illustrared cire
culas, In -Mch e nuu 10 over S00 Hankees, Merchanis,
&c. some of whom YOU My Kuiwr tsing oar 1Lanos
in 44 \mu and Terrlioriva, Ploase stale where yuu saw

' u.s.Plano Co., 810 Broadway, N. Y.
l lC’HARDBON MEBEIAM & CO,
Manafacturers of the s teat ‘mproved Pat -
elx’ and Woodworth Planin fllchl:ﬂ. !lnle‘!nen“l‘. I::EB
‘nd moldh}ﬁ 1enuulng. Maortislog, Borin, ing, Vers
recular Hesawing llnhlnes,ﬁ' Slll- faw
ghvlbon, ﬂ?ﬂt“ nn humrl Cm-ol'i aod Ripsae M.
108, e uruln th
ou‘a’er"\m‘;‘? o M ood: -or}w‘u:ohgfer?.' i tavions
and price llsts sent on & Hon., anofact
Ceater. Masa. meom:.p 17 Liberty »t. \e.: ??
JOR SALE—The right to manufacture and
Sell the Matent Stave Graln Baskets {n the States of
fo, Pennaylvanis, and New York. Sa)d Baskets pro.
t cted br numerous pnl-inu tasned to Horaes O, Jounes

nnd others. NREWSTER. Analotan Wi
II III T~ WROUGHT
IRON
BEAMS & GIRDERS

ur:. Vuion loow Muls, rie n
- u(enum of Engineers and Arckl i
to onr improved Wrought-iren Beams ::1 151'::3::‘(-:.|:;1
ented). 1o which the compount welds between the stem
and danges, which have vaed 0 ablectionable (n the
ol mode of manufactariug, are entireiy avolded, « e are
r T.rna Lo farnish 1l aizes At ' erms as favorable as can

eobtalned elsewhore. Fordeseriptive thograph address
Carnogie, Kloman & Go, Unton Tron Milis, Pittaburgh, Pa.

Niagara Steam Pump.
HAS, B. HARDICE,

Dusgh,

A Aduins ot nrooklrn. N, Y.
“cm“gg anr the u.-n Jna %‘YLE
DROP PRESCES, §, ALK FRES 0.

TEW & IMPROVED NS, —
N (,lll\'lﬂTﬁ" TOOLS—all ""HPA'I""I'E%:M o
K. GOULD, 9710 S N0 1k, B A ve. Newnrss N. J

r-vdq! APERIE WARISNT AN chamnes of wrrking
{ 1o, of althas ser, youig or obt, nuu-m-.-w'::l
lnll l"' cln i ”.n lmluln oF Al Uio wuma Ahan alany Wilng
Adilivas 9, Silaacn A O Partiand. Maloa

| o Manufae! aren’ Jows ot prices

te

= ENGINES, =

Of all the best siyles and makers, ot & m

THIRTY-FIVE PER CENT
PPN T

Andrews Patents,
Dvcl-n ﬂr.'v-d. ar Genred Molste

eYEry wa

sid advies before purciaais g

u-fu wor vno t Accldont,
'M'. wnd - brn
O h "'t-u -nfw'lrb a:'n'-‘ siugle, 1ed 10

o-,
Coou? ’

J.T':.';:. 100 10 l. Huns
"- ..' Gruve ‘('J.O':l.. "~ :a,-z..
ll.!.l ‘u .-f- to. Durable, and lno-u-l.
ReLdise W 3 uuunna "o
viar Mipet. New 'm

l’A'l‘EN'l‘ 2

VARIETY MOULDING M4 CHINE
TN o o L
moed ute setilcmenis will prosecated. | uEaw

A 5 GEAV, Bole M aufactarer & Proprister.
Also Munufacturer and Dulu o all Kinde of Vel luf)

G I',A R'S

and N«nnlul-uyplk‘ “% r»udbury 5. Noston, Nno.
SCHENCK'S PATENT.

NOODWORTH PLANE! q

Asd Redawing Machines, Wood and irons Workt
ohinery, Eagioer, Ballers, ete, JOHN B S8CHE
SONS, Varteswan, X, V. 084 (8 Libery St New Tﬂ

( AXD MEcnaxical ESGINEERING AT

Renssclaer Palytechulc lwll-lr.‘l‘nv.
N ruction very pracilesi CHATALTAPE  Nhawr

TvIL
e

puot-i 1 this country. Oradostes obtaln exceilont posts
Hone. Keoprus v-crt 110, Yarihe Anonal Register, con.
taintog fmproved Vourse of Sindy. asd l‘ullrmlc-hn
address Proy. CHARLES DUOWNE, Db ecto

$25ADAY

A Tuia wanted, Scanmullnly
s, G.G.Saaw, Biddefurd, Me,

M.llon-q and Portadle nre [
Send for Cinwiar, (.LL‘I’! suo }:m & CO., sche-

oectady, N. Y.
MPROVED FOOT LATHES,

JATTEKN & BRANDIXG x,n-rmrt—sﬂ;\RP-
Viat or Roundisx Surf+ es—Large

ENT Lett or Alrnl‘l- l.u. «1 N
é‘ ORK. ﬂ%A.\D!'ZH.I!CI.(JII WELL: & 0 L

S Dutch, cor, Fulton ‘L. \cv York
RESNOLDS”

Turbhine Water
Wheels.

30 years' cxperiesce enzhies me
lo excel in Geariog Nilisof a"T kurds,
rnruma:lum reflable, eco-

uuk-l Scirnrise phlet
tree. O 0 1'.\u.cur Lidenty
Street, dvew Yor .

SAFETY HOISTING

OTIS’ Machinery.

XO. 348 nRu.um:& BOVok. co..

An deut[die Crfinder.

Licje grofe und thitige Clafje unfrer Ve.
vdlferung madien twiv  bejoudesd  daranf
aufntertjam, dag unire Rirma durd) ifre Vers
bindung mit Wafhington und den cuvopaiiden
Daunptitadten, befondere Vorthsite jur Crlan.
gung von ine und audlindijdhen YPatenten
bictet.

Jeder Criinder, gleidviel welder Nationalie
tat angehdrig, ijt durd) die liberalen Patentges
fege der Bircinigten € taaten jum Patentiduy
file Grfiudbungen bereditige.  Unjre Fivma it
bereit, gefiigt anf 26jahrige Crfahrung, deutjdye
@rfinder jeder Seit 3u bevathen und ju mdgigen
Preifen vafd) und plinftlivh Patente ju exlangen,

Tie Dentfde Section ift in den Hinden
fabiger demtidjer Jngemicure, ‘code in der
Office peridnlidh mit  Crfindern verlifeen
werden.

Der (Sclentife Ameriean™ wird in feinen
€palten vie Gedeutenderen Grfindungen bes
{predjen.

Qorrefpondeny erbeten und prompt beant.
wortit.  $ampht te in deutider € pradye wer.
ben auf Veelangen franco yugejandt.

Adrejfive:

W & go.,
wScient{fic American™ Patent Agentur,
87 Part Row,

Now York City

-




Loy

Scientific  merican, [Aucust 23, 1873,
gumﬂgm;w THE BEST OILS ARE THE CHEAPEST IN THE LONG RUN. n.Tr;.*;;z-. e

U who try Ko 1 KELLOGG! EXGINE nnd SPINDLYE OTLS Acknowlndae the Kacte

really good an vm ang yw Odls, are as free from gum or offon
I|||«r L mvm O11, while costing oonslderably w

| lu-nuua‘- Extra Numnl Ol

il rn.lun- nrentd tey

APOrALUre an ||
Roll(mu A Kxtra m-lm‘ 1o O11 .,
o

Aoer HRementa 1001 de admitted pn IATE page oF the rate o b-. .’I

1 N N\ ()] . Kelloga's Hlgnal 01,
$1.00 per line for ench invertion. Mngrarings wiar | K. § m.\;'.'.:" SN 11T ) }( I: iRellows's Bperm Enginn O -
Aend alvertisernents 0t the same rate par line by niead | B H )hnlnn " Krien :nu no 0n| 0 : 'Ill l'\\:_'”:‘: -;:'m-:u arm;l'v: ::“
L ) ol ) ) 1
WAV, o the lerter-pris. E: 11: RENOES tixtrs Cylider Ol i1: Renlags Tallow Boindia Oil | THREE P l,r\r BOOFING,
The olve of the SOTEXTIFIO AMERICAX af a0 advertising Mannfaeturod only by 1. M LOGG, No. 17 Coda

icle, we

“lﬁ'" -vux o ﬂ'h'rf«?' o
PRICE REDUCED,
. 1

J w Vork, '
" s mmnl.l partios desire fower priced goods, wo can furnish as low as thelowest -ud nuu(m for the prices
malum cannot he over-estimatod.  Jisolre whation (e fen " l-u‘ru - P

HMes greater thas IAat of any similar JOurnai now prud = oDt Sibed et

8 Territord din | - e Y s > re
| TNkt ' g e o S e T AT . LUBRICATORS.

he workt,  We inite the attention of IAOR WAD wirk fo REYFUS' teansparent Solfaot

NN ¢, A dusi- Ing O1 for al) sorts of Machinery
make thely businas S EAR GUNGERE et v anblne water Whee] nnvll Hu’ﬂln;."u: v:llnhr;e in .l“ u'“‘nﬂ!.
aving

ness man wanty something more tAan to see Als aufver.

seren o SE " P T
nted novsapaper.  Bewants circulation. Has recontly boen tm nmvrd and sub ING LU nlll(‘.\'ru 13 for l ,t nders Is
b e ‘:’;‘mu per tine to advertise In & paper of {rum to thorough by James b now adopted b l! . R, he UK,
o7 it by wors 1 6 scareh SATS pav Aine 16 imerson, Holyoke, Muss,, showlng and by hund " of -ununnr\' rnllnnn,
three thovsand cfrcuiabion, §t s we ¥ Y highor average rmnu- A any ‘Tur NATHAN & DREYFUS, 108 Liboriy st N. ¥,

.Mr«ilw noneof A\ﬂy Are thowsand, bing Wheel ever kn full ro. —-

lmrl may he nhlnlnml of #TOUT

TEMPLE, Dayton, Oblo. BU_P'BR.HBATBM
NILESTOOLWORKS, |~ WIRE ROPE. Syl B e v

HAMILTON, OH10.

h«lyﬂ ow York,
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l IN ADVANCE

s into the circular tube, E, Fig. 2. Thenee It de | ns well as 3o mueh of the steam as Is necessary, Is conducted

Itis & well known principle of phiysics that a liquid boils | seends through the vertical pipes, F, into a second annular | to the cistern in order to warm the water therein to such &

when the tension of its vapor is equal to the pres

re dibaap. | recoptacle, G, from which it exits by the conduit, H. The | degree as may not interforo with the operation of the pump.

ports. Hence, as this pressure increases or diminishes, the ! steam does not elreulate around tubes, E and G, because they | From the cistern the wa'er passes to the heater by the pipe,

w spsion of the vapor,

and therefore the

\mperature of ebul

lition, must COrTes

poudingly vary. Un.
der a pressure of 1
atmosphere, water
bolls at 212 Fah, : if
the former be aug-
mqnh'd to 2 atmo-
spheres, ebullition is
retarded, and occurs
at 250-5°. Similarly,
if we continue and
increase the pressure
to 50 atmospheres,
the elastic force of
the yapor will not be
equal thereto until
the liquid be raised
toa temperature of
510:6°, It is evident,
therefore, that to ele.
vate the boiling point

of water to a tempor-
ature corresponding
to agiven pressure of
steam, the heat of tho
liquid at the outset is
an important eloment
in determining the
quantity of fuel tobe
consnmed in the ope-
ration. Thus, to il
lustrate, if o steam
pressure of 5 atmo-
spheres, or 73 1ba., to
the square inch, be
required, the boiling
point of the water in
the boiler must be at
820%; if thetempers-
ure of the feed be
212°, then there are
108 degrees to be sup-
plied by the combus-
tion of fuel; if 250°,
70 degrees, and g0
on. Everyapparatus,
therefore, having for

its object the heating of the feed water of boilers, should,
both in principle and practice, be doubly economical; first,
through supplying the feed at the highest possible tempera-

J,entering asshown
pear the bottom of
the apparatus and
filling the tubes, C,
sod intermediate
ipace between the
shells, A and B,
There, as is evi-

i\
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FRANCE'S FEED WATER HEATER AND PURIFIER.

have closed extremities at poluts respectively opposite those
of inlet and outlet,

To the clbow of pipe, H, is connected a tube, I, through

dent, it becomes
heated by both ex.
haust and gases,
and finally escapes
into the boller by
the tube, K.

For cleaning the
apparstus, & very
ingenious and, it is
claimed  efficient ar-
rangement is pro-
vided. 7The healer
is firet filled with
water, and then the
valve on pipe, L, is
opened, Steaw di.
rectly from the boil.
eris thus conducts d
into a perforated
circular tube, M,
throngh theorifices
of which it escapes,
breaking up what.
srver sediment or
mud may have se.

. cumulated at the
. bottom of the inter.
mediate gpace ; and
thence it passes
through a system
of pipes beginning
az N, and Jeading
through all the
tubes, C, as shown
at O(Figs. 1 and 2),
These pipes are
closed at the fur-
ther end of the sys-
tem, and are also
perforated, so the
steam, emerging,
acts upon the impn.

S

rities packed on the inner surface of tubes, C. The blow out
cock, P, is then opened, through which the water in the heat-
er escapes, and also the sediment driven out by the steam.

ture; secondly, by offecting this result through the most | which the water due to condensation of the exhaust steawm, | In filling the apparatus the steam from pipe, L, is shut off

thorough utilization of the heat generated
by the fuel that is employed,

The device which we herewith illustrate
is clnimed to completely fulfil the require-
ments of the above propositions, Briofly
dexcribed, it is o feed water heater and pu-
rifier, in which not only the heat of tho
exhaust steam, but that given off by the
products of combustion In passing through
the uptake, is utilized. Our engravings
represent: Fig. 1, the application of the
invention to a stationary boiler, and, Fig.
4,8 somewhat different arrangement of the
same principle in connection with a porta.
ble engine or locomotive.

Two cylindrical shells, A and B (Fig. 2),
are made of boller iron, and, at their ex-
tremities, aro provided with flanges, by
means of which they are bolted together,
When required, by removing the bolts the
outer shell can be taken off, thus giving ac
©esa to paits inside, In the inner shell, B,
are perforations in which cross tubes, C,
are expanded. These are armanged at dif-
fezent hights and in a spiral line, as indica-
ted in the plan view, Fig. 2. The appara-
tus being placed ut tho end of the boiler
aod secured directly over the receptacle,
the heated gases from the furnace necessa.

rily pass up within the inner shell and
around the cross tubes,

The exbiaust stesm from the engine en-
ters through the large pipe, D, at a point

abont six inches from the top of the heater

and the cock, P, closed. The small jet cock,
at Q, is then opened to allow the air to es-
cape, and the valve at the bottom of pipe, K,
raised. The construction of this valve is
represented in section in Fig. 3. When the
feed water emerges from the heater in the
direction of the arrow, itlifts the valve from
its seat, but, ns is evident. is prevented from
flowing back. On maising the valve, how-
ever, by the screw and band wheel shown,
the steam pressure within the boiler forecs
the water up through the pipe, K, and thence
into the heater, When full, the valve is
closed, and the air cock, Q, shut, and the
cleaning process already desoribed repeated
if desired,

The foed water, entering by the pipe, J,
at the bottom, comes In immediate contact
with the cooler ,mr(iun of the contents of
the heater, and does not reach the hot metal
above until thoroughly mixed. The ex.
haust, on the other hand, entering at nearly
the top, meets at once with the most heated
paxt; for so long as there is fire under the
boiler, the water in the apparatus can be kept
warm independently of the steam from the
engine. This Is of especial advantage in
firlog up in the morning, for by the time
the engine Is ready to start, the contents of
the heater will be sufficiontly elevated in
temperature to prevent the sudden expansion
due to the hot exhausy being instantly turned
upon the cold metal.  Similarly in machines
which lay by threo or four times dally, in.
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— Sataping S—
stond of cold feod being passed thirough to the boiler, an it
might be, wera the water dopondent for its heat upon ex.
haust alone, the reverse Is the case.  Moreover, it s elaimod
that, from the rolative points of entry of steam and water,
a uniform tomperatare of the foed in kept up, which can bo
muintained through the regular working of the pump.

The inveator Ings particular stross npon the point thnt
this device furnishes water to the bollor at a hotter degron
than can bo attained through using exhaust stoam aingly,
Thus, we stated already that the temperature of water or
stoam, due to a prossure of 75 lbs. to tho square fnch, 188207,
After this steam has passed through the engine it has proba.
Dbly & prossuro of not moro than 4 Iba. to the wquare inch,
which corrosponds to 2257, nearly. This communicaton 1tn
hoat to the feed; and were tho latter dependent upon this
soures only, it is evident that the temporature thus reached
would be the highest attainable.  But, in addition, must bo
considored the effect of the hot eseaping gases, which, if the

‘bo(ler bo properly set, pass through the Inner shell at o heat
equal to thatwithin the flnes or tubes, orof at lonst 825°, and

act on the contents of thoe apparatus, Cloarly, then, by such
moans the temperature of the feed is still furthor elovated,
so that the claim of the inventor, that the presont devico Is
superior in this respect to a heater operated by exhnust
alone, appears, supposing the latter to be otherwise oqually
efficient, to be well founded,

Tho cleaning process is facilitated, ns well as & farther
cconomy of fuel effected, through the purification of the wa-
tor, which, it is stated, takes place within, The feed, in pass.
ing out from above, oxpands as it noars the top, cansing n
separation and precipitation of sediment, so that the Iatter,
instead of entering the boiler, drops to the bottom of the heat-
or, and is thence removed by the means already described.

In Fig, 4, the same principle is followed in arranging a
lieater in combination with the smoke stack of a portable en-
gine. A and B are the outer and inner shells, between which
feed water is admitted from below by the pipe, €. Thence
passing in the direction of the arrow, through two or more

pipes, D, the water enters an inclosed conical pot, E, where
it receives still further heat from the mingled escaping gases
and exhaust. From pot, E, the feed is forced down the pipe,
F, which may be either inside or outside of the smoke stack,
and thence into the boiler. Cleansing is offected by steam
admitted through the pipe, G, and escaping from the circu-
Iar perforated tube shown in Fig. 2. His the blow-out
valve. The same claims, already explained, regarding free-
dom from sudden expansion of metal and precipitation of
sodiment, are made for this application of the device.

Patented Angast 6, 1872, by Mr. 8. W. France. For fur.
thor information, address Messrs. Heron & France, 40 Cort-
Iandt street, New York city; or the apparatus itself may be
seen in operation at the boiler works of Smith Brothers, 40
Jay street, corner of Plymouth street, Brooklyn, N. Y.
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Srientific  American,
Lix whole mind to the advancemont of the interests of the |
clang to which he belonged. |

Mr, Arch in not a demagogue, nor doos he aim to maintain '
the rights of labor by extreme moasures. Noither is Lo al.
lied to any politieal creed or faction. Ho simply strivos to
socure, for n disorganized, seatterod and down trodden olans,
A Just roturn for ita toil.  To thin end, he hns traveled nround
Eogland, diffusing Information; in some eases loading mon
In direet opposition to employers, In others counseling eo.
operation or compromise, but in overy event enforeing his
viows with such reason and moderation as to convines oven
the most ignorant that his work was for their advancement
and benefit,  The result in that at the present day ho In the
recognized leader of 100,000 mon, organized in a poworful
nnd growing movement,

T'he agricultural labor difficultion in England nre perlinps
the legitimate results of the surplus of population crowded
within the narrow limitsof that country. Thore are far more
people seeking work than there are places to bo filled, so
that individual competition is necessarily so strong an serl.
ously to ratard offorts to improve the condition of the Inboring
olnsses through gaining bettor wages for them. Following
out his precopt of demonstrating to the workman the place
whore hie ean obtain the best return for his labor, Mr. Arch
crosses the oconn in order to Investigate the condition of
agricultural affairs in the United States, with the view of
ultimntely counsgeling the emigration hither of large num.
bors of his countrymen. His errand, we believe, will not be
n froitless one. He will find o vast and fertilo territory
whaiting only for the Inbor of the farmer to yield rich returns,
and will learn that acres by the hundred may be had of the
Government for the asking, under no recompense other than
the tillage of the soil. The laborer, at home a mere sorf,
wholly relinnt for a means of existence upon the wealthy
land owner, will, under our lawa and institutions, become
almosi at once o freeholder, drawing a certain support and
sustenance from his own farm. The emigration of such
men to onr shores will be of advantage to both natlons; to
England, through the diminution of her overgrown popula.
tion, and hence the bettering of the condition of the other
workmen that remain at home; to the United States, for the
valuable acquisition of several thousand strong armed, sturdy
farmers in now unsettled and uncultivated districts. To
Mr. Arch, the benefits to be derived will be fully pointed out,
while every facility will be afforded him for a thorongh ex.
amination of the immense agricultural resources of the coun-
try. Whether productive of direct result in immigration
ornot, his visit will be both timely and welcome, for just
such sound, practical views and adyanced ideas as ho has
promulgated ncross the ocean are sadly needed here,

We trust that he may speak publicly, and that both em-
ployers and workmen will listen to him. His teachings are
broad and general, applying to every trade; and while he
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THE POOR MAN'S REPRESENTATIVE,

We note with gratification the projected visit to this coun.
try of Mr. Joseph Arch, a man who may be considered as the
embodiment of a principle, of which we have frequently ad
wised the observance. Weallude to moderation and a respect
for mutual rights in confliets betwoon employers and om.
ployed.

Mr. Arch was an agricultural laborer, a ropresentative of
the peasant class of Eogland. Unalded, he taught himself (o
read and write, and afterwards joined the Methodists, coupling
bis duties as a workman with those of & preacher to othors
of his soct. By thrift and energy, he sucoceded In amassing
sufliclent funds to purchase & small freehold property in

5 | continues the use of his patents,

sels justice and the rights of labor to the one class, he
as earnesily advises moderation and refpect for the rights of
property to the other.,

THE BISULPHIDE OF CARBON "AUXILIARY.

The Peters Manufacturing Oompulxy. of Newark, N. J., at
present derive their power from a pair of steam engines,
working one on each end of & main shaft. The steam cylin-
ders are 20 inches in diameter and 4 feet stroke. Power 200
horses. Consumption of coal, 4 tuns a day.

This Company has lately contracted with the Ellis Bisul-
phide Engine Company, for the use of the Ellis patents as fol-
lows: Oneof the cylinders is to be run by steam as at present;
the exhaust therefrom is to be sent through the Ellis bisul-
phide of earbon boller, and employed to convert the liguid into
vapor, which is to be used in the remaining cylinder. Thus
one cylinder will be operated by steam, and the other by the
vapor of bisulphide of carbon, heated by the steam exhaust.
Mr. Ellis, at his own expense, puts up and attaches the bi.
sulphide of carbon apparatus, and runs the engines for 60
days, guaranteeing to effect a saving of 50 per cent of the
coal at present consumed. If he accomplishes this, he is to
receive £8,000 dollars in cash, and a royalty equal to one
sixth of the valae of the coal sayved, so long as the company
If the bisulphide auxiliary
fails to effect the saving specified, Mr, Ellisis to remove the

7 apparatus at his own expense. This seems to be a good ar-

rangement, and promises to afford a fair test of the value of
the Ellis improvement. We shall look for the results with
interest. The work is to be completed within sixty days.

The Atlantic Works, Boston, Mass., are now putting in
the engines for a tugboat of 400 horse power, in which the

:": Ellis bisulphide auxiliary is to be employed.

AWARD OF PRIZES AT THE VIENNA EXPOSITION.
The distribution of the premiums awarded at the Vienna
Exposition took place on the 18th of August (the Emperor's
birthday), in the Imperial Riding School, in Vienna, About
three thousand persons were present, but the ceremony is
characterized in the dispatches as a rather tame affair. The
formalities consisied in a brief speech by the Arch Duke
Regnier, in reply to which Arch Duke Charles Louis stated
that he had received the Emperor's command to have public-
Iy read the names of exhibitors to whom diplomas, medals,
ote., hiad been allotted by the jurors. Baron Schwartz Senborn
then read the list and returned thanks,
The distinctions granted are as follows: 1. The diploma
of honor, given for eminent merits in sclence, and its appli-
eation to the culture of the people and advancement of the
intellectual, moral, and soclal welfare of mankind., 2. The
medal for progross, for exhibitors who, by new inventions,

Harlbury, Warwickshire; and having thus assured himself a
subistantial home and cortain means of livelihood, he turned
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neoun fine art prodaced slneo the London Expo .
5. The medal for good tasto, for those who distinguish them.
solvon in articlos in judging which, form and eolor
tho first lino docisive. 6, The cotperative modal, for man.
ngors of footories, foromen, designers and other l.mg':'
who contribute to the excolloncs of products or oxt tof
consumption. 7. Honorable mention, given to exhibitory
who show merit, but not in n sufficient degreo to warrant the
bestowal of n higher nward,
The medals are in bronze, 2} inches in diamoter, bearing on
the obverse a portrait of the Emperor of Austrin with the
inpeription In German, ““ Franols Joseph 1, Emporor of Aust.
rin, Kingof Bohemin, ote,, Apostolic King of Hungury.” The
roverno sldo contains emblems and artistie doslgns ac
to tho rospective classes.  The moedal of merit liny, in sddi.
tion, anothor inscription, of which the following will aserve
as nn exnmple, “Welt- Austellung, 1878. Wien, Fur Verd.
ionate," or “ World's Falr, 1878, Vienna. For Morit,"”
Tho list of American awards, recently sont per cabils and
publighiod In the daily journaln, hins so muny Inacenracion
aud, in the matter of the names, is suseoptiblo of so mueh
doubt that we defer its publication until the reception of
more complote and reliable information. It would seem,
however, from the number and wide field covered by the
premiums, that it would be rather singular if any exhibitor
failod to rocolve some honor; and hence it may perhaps be
#afoly inforred that none of our ropresentutives will return
cmpty handod, unless, of course, they have voluntarily with-
drawn from competition.

THE PATENT CONGRESS AT VIENNA,
The delegates to this gathering, from the varions States
of the continent and from this country, assembled on the 4t
of August, in the Jury Pavilion in the exhibition grounds
at Viennn, nnd organized by the election of Baron Schiwars.
Senborn as honorary president, and a council, of which
C. William Siemens, of London, was chosen president,
with several secretaries, of whom Mr. Black, of New York,
is ono.
The object of this Congress, it will be remembered, is to
discuss the propriety of establishing a uniform patent Inw
in Europe, and also to suggest, to the several governments,
the general principles and features which sueh a law onght
to embrace, According to Gaiignani's Messenger, the follow.
ing resolutions have been adopted :
“1, Only the inventor himself or his legal successors shall
obtain w patent. The ting of a putent cannot be refused
to foreigners. 2. The%onn:uon of a patent for an invention

to be for fifteen years or for a shorter term with the option
of extending it to that period. 3. The complete publication

of the patent to be obligatory. 4. The expense o granting a
tent to be established ona moderate but progressive seale.”

e amendment proposed by the American delegates, to intro-
duce a graduated tax upon patents according to the condition
of each ve country, was withdrawn after repeated
doubtful votes had been taken. “5. A specification of all
patents in force must be accessible to the public.”

The is to continue the debate upon the sixth res
olution, whereby it is made obligatory on the holders of pat-
ents to place their inventions at the disposal of everybody
wishing to use them upon payment of a fitting remuneration.

The first five resolutions appear to be practicable enough,
and are based upon existing laws, now in vogue in most
of the continental States. The proposed sixth resolution
is a novelty in patent logislation and in legal jurispru.
dence. It is & suggestion from some of the addied heads
of Great Britain, we believe. It is intended, in that coun.
try, to involve the appointment of a commission of lords,
dukes, or barons, who shall establish the price at which an
inventor may sell his device after the grant of a patent.
Such an enactment would be absurd as well as unjust to
the inventor. If it is right and desimble for government
to fix prices for the inventor, why not in like manner es-
tablish rates for authors, merchants and dealers in com.
modities of all sorts?

LIGHTNING RODS,--A FEW PRACTICAL HINTS.
To the Editor of the Scientific American :

On Saturday the 26th of July last, at about a quarter to
one, A. M., in the village of St. Michel, some 15 miles below
Quebec, where I have my country residence, the lightning
fell during a thunderstorm on the house of one Boulanger,
with the following effects, which I believe are worthy of
note:

The house is & two story one with a hip roof of ordinary
pitch. The clectric fluid struck the vertex of the triedral
angle formed by the plane of the hip and those of the front
and rear slopes of the roof. It there divided into three dis.
tinct and separate parts, one of which went northward or to.
wards the rear of the house, following the line of mfter,
along which it traveled, and tearing up the shingles as It
passed along. From the foot of the rafter, it jumped to the
top of & window situated immediately below it, and fal-
lowed the center of the window along the iron bolts or fast-
enings, tearing away strips of the woodwork several fe_;-t in
length, and projecting them to considerable distances within
the house. From the bottom of the uppor window, the
lightning leaped to the top of the window bolow :nd..fol-
lowing tho bolts as before, with the same effects, passed into
the earth or foundation.

That portion of the electric fluid which went westwarnd
down the hip did not follow a mafter, there being none in its
vicinity, but followed the tongued and grooved joint of the
roofing boards, and, as in the other case, tore up the shingles
all along from the apex to the eaves, pasaing down as before
along the mullion or center of two windows aitusted in the

ete., can show notable improvement over former expositions.
8. The medal for merit for perfoction of work and general

end of the building, one below the other, again following
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the window bolts and tenring awny long Atrips of the wood
work, one of which, four feot long, was projected through
an Interior door to o distance of fully 80 foot,

The third branch or portion of the divided fluid went
gouthward along tho raftor (but in this enno without tearing
up the shinglew) from the foot of which it juomped to the
window bolts of the uppermost of the front windows; and,
s the window below is o ghop window, with no mullion or
bolts, the lightning jumped from tho bolt of thoe apper win-
dow to the hinge of the blinds, and thenee passed down be-
tweon tho frame and architrave of said lowoer window, which
architrayo was torn away and projected a distance of 40 feet
to the opposite side of the rondway,

The man, Boulanger, who hnd risen during the storm,
stood, at the moment the thunder foll, about midway between
the fore, aft and end windows above mentionod, or VOrY near-
ly under the apex of tho roof or poind whore the lightning
giruck, e was knooked senseless and foll in the doorway
where e stood, but soon recovered and in just ns well as
ever, while his wife and childron, who wero near him at the
time, wore unaffected by the shock.
vaded the house, so says the man.

Now, Mr, Editor, bas it ever happened before that the
lectrie fluid has thus divided into two or more separate
branches, and if so, would it not bo advantagoous that light-
ning rods or conductors be bifurcated or trifurcated at the
base, the separate branches thereof passing down from the
apex of eaoch of the hips of isolated buildings, or down the
front and rear roof slopes of buildings in cities, to tho ground,
by two or more outlets ?

Ono query, Mr, Editor: What is it that projects the large
splinters of woodwork to such distances, a8 in the present
case? The ignition and explosion, I suppose, of the gases
within the pores of the wood; but how explain the projection
of the architrave of the lower front window to some 40 feet,
where the feame (t561f was not in uny way splintered or de-
stroyed, and where the electric fluid appears to have merely
pussed down between the architrave and the lower frame of
the window ? Iy the action merely mechanical or is it chem-
jeal, that is, can the fluid in its passage, and by its immense
yvelocity, 80 condenso the air itself, or the oxygen it contains,
as to eause an explosion capable of accomplishing the phe-
nomenon alluded to? C. BAILLAIRGE.

REMARES BY THE Eprror.—It would be hard to find a
more benutiful illustration of tho principles laid down in the
paper on “* Lightning Rods,” published in our issue of Au-
gust 16 (page 98 of our current volume), than that furnished
in the above communication,

It appenrs that this house, with its Mansard roof: with
more or less of metal on its exposed angles and edges, and
its window bolts standing vertically, no doubt: offered three
tracks of nearly equal resistance to the clectric digcharge.

The one, however, over the shop window, which had no
bolt, being the worst track of the three, carried the least
quentity of the discharge, and thus the shingles in this line
were not disturbed.

The mechanical effects of lightning are usually purely
physical and due to the expansion of air by the heat, or the
development of steam from moisture, where that is present.
The present writer has in his possession an induction coil
giving sparks of 21 inches in air, with which many of the
actions of lightning may be imitated on a small scale. Thus
if the spark is taken across the surface of a piece of pine
wood, slightly moist within but well dried on the surface,
fine splinters or fibers will be torn off at each flash and pro-
jected to the distance of several inches. These are torn out
by the explosive force of the heated air and steam, developed
by the passage of the spark between the fibers near the
surface.

Lightning flashes breaking into numerous forks or ‘“de-
rived circuits” are by no means uncommon, although much
less usual than the single ““streaks.” We haye repeatedly
geen them, and the phenomenon may algo be beautifully imi-
tated by taking the flagh of the coil aboye mentioned across
s crumpled sheet of metallic paper, such as is often used in
packing coffeo or spices. 1'he tracks will here be five or six
fect Jong and sometimes single, double, triplo, or indefinitely
multiple,, Multiple lightning conductors are nseful becanse
ench one helps the others, and if the discharge is too great
for one, they will be able to carry it botween thom, but what
i more i nportant is thig: The less the total resistance of
the conductor to enrth, the more certain is it that no other,
undegimble line will offer an approximately good path to
the cartl, and so get & part of the flash. Thus, suppose o
wingle roll whose resistance is 1, and that a series of bolts,
hing o, gutters, stove pipes, ete., offers another line (passing
porhaps through the walls of the house or the body of its
oceupnnt) whose resistance is 2. Now, under these condi-
tions, a flagh would be likely to divide itsolf, and whilo §
would go safoly down the rod, § passing along the other
line might buen tho house or kill the man.  But if two rods
wore conneoted, the resintance in this line would be but half;
lonce 4 would tuke this road and but § tend to go by the
other,  Again, the less the resistance of any line, the highor
thie opposite chinege developed in it by indudtion, and hence
the greator its attractive inlluence, leading the dischurge 1o
profor it s w path,  This boars upon the importance of con-
necting all aceldental lines of conductors, such as gas and
water pipos, with the lghtnlng rods, Insnlated, theso are
opposition Hnes, saliciting the lightning to como into the
Lowse and traverse thom; connected, they help the rod s
W hinvo seen, to got and keep tho lightuing outside.

A sulphurous odor per-
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P prieo of quickallver on the Paclfio const has risen to

#1.10 par pound,

CAOUTCHOUC...WHERE IT COMES ¥ROM, AND HOW IT
18 PREPARED,

The extensive and rapidly ingressing employment of
cnoufchoue in the nrts hag, within the past few years, raised
this uniquely useful substance from its humble estate as a
mers rubber-out of pencll marks to the front rank smong
vegoetable products, Thousands of tuns are already re:
quired to meet the annual consumption, snd almost every
part of the tropical world has been laid under tribute to
supply the demand,

The plants which yield caoutchone are restricted to three
natural orders, namely: 1. Zuplorbiacew, represented by
several species of lofty trees (kavea or siphonia) inhabiting
the hot and humid valleys of the Amazon, and the Rio
Grande do Norte, 2. Artocarpacen, comprising several
varietios of UlG trees (castillon elastica, ete,) ranging from
the Gulf of Mexico. to Guayaquil; a number of species of
fig trees (flous clastica, ote.) occurring in North BEastern
Hindostan, Farther India, Jayn and Northern Australia. 3,
Apoeynaca, ropresented by Aancornia, in Southern Brazil;
landolplin, in Equatorial Africa; vakea, in Madagascor, and
wrceole in Malacen and Borneo, all except the first named
being climbing vines and shrubs,

The finest quality of caoutchoue is the Parf, the trade
name of the Brazilian products from that port.

The collection of Pardl caoutchouc begins in August and
continues until January or February; in the wet season the
milk or sap is too watery for profitable working. When it
flows from the trees, the milk has the consistency snd color
of cream, but it soon cardles by the separation of the
caoutchouc fror: the whey-like liguid in which it is sus-
pended. The trees are usually tapped in the evening, and
the milk collected in the morning.

The native method of preparing the caoutchoue for mar-
ket is to evaporate the milk over molds of wood or clay,
by means of artificial heat tempered by the smoke of ronst-
ing nuts. The milk is poured over the mold and har
dened in successivelayers; then, when a sufficient thick-
ness has been obtained, the mass is cut through on one side
and the mold removed, leaying a ponch, the parent of the
original rubbershoe, By European manufacturers, the milk
is coagulated by the use of alum water or ammonia, and the
caoutchout hardened by pressure: a better way, in that it
allows themanufacturing to be done away from the scene of
collection, which is always unhealthy.

The export from Pard is now about 5,000 tuns a year,
half of which comes to thiscity. It appears in market in
several forms: ““ biscuits” or flat ponches, made by dipping
and smoking with round molds; “bottles,” made in the
same manner over moids of corresponding shape; “nig-
ger heads” or solid balls, sometimes a foot in diameter,
made by rolling small pieces together; and lastly, as loose
serap. .

Pardi caoutchoue,being stronger, purer and more enduring
than any other, is ifidispensable for articles requiring great
strength and elasticity, such as springs for railway cars and
the like.

An article of similar quality, but less pure, is that known
commercially as Ceard serap. It comes in the form of
balls or blocks, made up of reddish brown string, like
pieces rolled together. Like the Pari, it is tle product of
hoyee, 'The same trees also abound in French Guiana, Vene-
zueln and'Eastern Pera, in the dense moist forests along the
river valleys.

The second in rank nmong the producers of caoutchouc is
the Ulé tree, which abounds throughout Central America snd
Western South America as far south as Peru. Two, por-
haps three, species are tapped. They thrive best in thick,
damp, warm forests, growing to perfection in the basing of
Lakes Nicaragua and Managua. The milk flows at ull sen-
gons, but is best in April. A tree eighteen inches in dinm-
eter, skillfully tapped, will yield about 20 gallons of milk,
giving 50 pounds of caoutchoue, The milk is usually coug.
ulated by the addition of the juice of certain plants, the
caoutchoue separating as o soft brown mass, smelling like
new cheese, Itis then taken out of the brown liguid in
which it was suspended, and pressed into cakes woighing
about two pounds each,

Sometimes the caoutchoue is allowed to separate sponta-
neously, which ocours after the milk hag stood half a day or
#0, nud is then left to dry for a fortnight befors pressing.
At other times the milk is simply poured upon propared
ground, when the watery part is absorbed or evaporated. It
ig sent to market in cukes ealled tortillas or meros, in bnllg
or eabeeza, sud in bolug formed by tho natural dreying of fhe
milk in the cuts made in the tree, The lash varioty 18 os-
pecinlly prizod.,

Six or aight hundred gatherors are omployed in the San
Juan distriet (Nlearagun), and as many a8 two thousand in
the nelghborhood of Pannma, whare the troes are out down
| ta obtain thecsoutochoue. The New Granada product, known
to the trade ns Carthagenin, comes in sheets threo fourths of
an inch inthickness, and s of good quality, though some.
times tarry from admixtore with gum from the wood, the
result of nnskillful tapping.  Guayaquil enoutchoue iy yory
drregulor n quality,  The best Klnds are of a whitish calor,
nod come inJarge flukos or lnmps.  The poorer varietion nre
spongy, and saturated witha disagreeable black Houid,which
staing the hands and sickens the workmen who use it. The
It of the Contral America brands 18 that known as Wont
Indin, though not a product of the islsnds.  The finest qual.
ity cones in blocks made up of thin sheets, and is of great
purity, Guatamaln caoutchouc is the poorest. It is pro.
pared like the Waest India, but is spoiled by tarry mattor,

The remaining caoutchouo region of Amariea comprigos
the high plstean of Southern Brazil, botween (8" and 12"

¥

e
gouth latitade. It affords & good quality known ss Pernam-
buco, obtained from woveral variotien of kancornia, Thm
troes grow to the sizo of the appls tree, with pmnll Jeaves
and drooping branches, which give them the appearance of
the weeping birch. The milk s not mach collected, the
tres being more valued for tholr fruit, which is held in high
estimation,

The principal caoutehioue tree of Asin in the flous elastica,
which flourishes chiefly in Asssm, Farther Indin, Java,
Sumntra and Australin, north of the isotherm of 70° Fahr.
In many parts of the Assam district, the trees have heen de-
stroyed by reckless tapping, and u still more reckless felling
of them to render the operation of tapping more conyenlent,
When properly bled in the month of August, an Average tres
yields abont 15 ounces of pure cnoutehoue, During the cold
geason, from October to March, the milk is scantier but
richer than during the warmer months, That which flows
from the branches is sllowed to dry on the tree; that from
the trunk and roots is collected in holes in the ground and
in large leaves rolled funnel-wise and prepared artificially,
The milk is either poured into the boiling water and stirred
until it is stiff enough to be handled, or it iy mixed with
water in a tank and allowed to stand until the caoutchoue
geparates and floats like cream on the surface. It is then
boiled over a slow fire until it cosgulates, when it is taken
out and pressed, after which it is boiled again, pressed,
dried in the sun and washed with lime. It is sent to mar-
ket in baskets of split rattan, holding sbout three hundred
weight. Assam caoutchouc has a peculiar mottled appear-
ance, the color ranging from cream color to a bright pink.
It is seldom pure, the admixture of bark and earthy matter
amounting sometimes to a third of its weight,

Singapore caoutchoue, the product of surrounding coun-
tries—Java, Sumatra, China, Manilla, the Malay peninsula,
and Penang—is chiefly from the ficus elastica. Some bear-
ing the same name comes from Borneo,Sumatra and Malacca,
and is the produce of the vine urceola elastica, a climbing
plant of rapid growth and great size, often attaining s
length of two hundred paces and the thickness of a man’s
body. The vine is usually cut into small pieces for the
convenient extraction of the milk, the flow being hastened
at times by applying heat to one end of the sticks or billets.
The caoutchouc is separated by the action of salt, which
causes the particles o coalesce. When fresh, the Borneo
caoutchouc is white, soft and spongy, the poresare generally
filled with salt water and whey. When dry and old, the
color changes to a dull pink or red. The quality is inferior.

The caoutchouc of Madagascar,also obtained from a vine,is
of excellent gquality. It is prepared by treatment of salt
water, and also by artificial heat. It is largely used in
France, and ranks next to the Pard in price.

Equatorial Africa is rich in caoutchouc-yielding vines and
trees, but its resonrces are but slightly developed. The col-
lection and preparation is conducted in the most slovenly
manner, the caoutchouc being largely mixed with gum from
the wood, which spoils the product.

African caoutchouce is received in the form of flakes, round
balls and tongues. It is sticky, has a bad odor and but lit-
tle elasticity. The chief districts whence it is exported are
the Gaboon, Congo, Angola, Benguela and Zambesi.

Notwithstanding the wide range of caoutchouc-producing
plants, the future supply of this indispensable product is be-
coming & matter of deep concern. Owing to the reckless
habits of the native collectors, all the accessible trees are be-
ing destroyed with frightfal rapidity, large districts being
already stripped of them, and no pains taken to secure their
renewal. Millions of trees remain, it is true, buried in al-
most impassable forests, away from means of transportation ;
but the cost of reaching them must ever prevent their being
the source of much profit.

AMERICAN SEWING MACHINE AWARDS AT VIENNA.

The official announcemoent of the prizes awarded for Amer-
lcan sewing muchines at the Vienna show, sent by telegraph,
in 8o vague in detail and the statements of exhibitors are so
conflicting that, at the time of going to press, we are unable
to detormine which muchine has gained the highest honor.
Nearly overy one of tho manufacturers competing advertises
the faot of his having recelved ““a grand medal,” and un-
doubtedly with teath; but it should be remembered that the
modaly aro not tho greatest distinctions, and that the diploma
of honor s the award which, ns wo understand the preminm
systom, only one, and that the best, machine can receive,

There is probably no question but that the medals for

merit and progross hnyo beon bestowed upon all our inven-
tlons of this class, either on the ground of utility, superior
workmanship, or adaptability to special smployments. Every
roport roluting to the show indicates that our sewing machines
have exolted universul admiration, and have won the highest
prafses both from crowned heads and people. They have
stood prediminent over the slmilar display of any other na.
tion, nnd have galned for our gencral exhibit a degreo of
crodit whioh otherwlse it must have failed to receive.
The honor belongs to the energy, genius, and enterprise
of our sowing muchine manufacturers, whatover may have
beon their motive for exhibiting, and to them are Justly due
the thanks of the mechanics of the country whose skill has
beon so well represented by their handiwork,

‘I'he Fronch Assoolation for the Advancement of Selonen
opened its session at Lyons, on the 215t of August. The clty
voted $4,000 to moeot the expenses of the socioty, and placsd
the Town Hall and Salot Pierre Paluco at ity disposnl.  Thiy

in the second mooting of the Association, which
bore 1,000 mem bory, : S N
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THE ARCHITECT AND THE BUILDER OF THE VIENNA

¢t EXPOBITION PALACE,

asked, not only from Austrian flrms, but from many of the
prominent fron makers in other countries, The Falrbairn

The two portraits given herewith represent, respectively, Englneoring Compnny, the Cockerill Company, of Belgiam,

John Scott Ruussell, tho colobrated English onglineor, and John
Kaspar Harkort, ono of the largest Vienna iron mustors, two

mon to whom  Austrin Iy Indebted for the dealgn and con
struction of the magnificont edifice which forms, st her capl
tal, the receptacle for the exhibited products of the world

Mr. Scott Russoll is perliaps best known
among engineers as the author of the
“waveline l‘h‘-'f}' of naval architecture,”
by which the bows of vessels are made
hollow and wedge-shaped, conformably to
the wave of motion in water, while, in
longth, they ara proportioned to the
ghip’srun as 8 to 2.  Ho was not tho in
ventor of hollow bows, as asserted by
sOme, but he discovered and nppliml 10
shipbuilding the principles of Nature,

In 1855, at his works at Millwall, Lon
don, Mr. Scott Russell began the construc
tion of the celobrated Great Eastern, a
work confided to him by her engineer, Mr,
Brunel. The ghip was necessarily ox.
pcrimvntul, and heneo no small difficul
ties were encountorod even before she was
Jaunched. The hull was completed in
1857, but, through some defects, required
a year's additional labor and the expendi-
tu.n‘ of some $£400,000 before she could
be got into the water, Of the eight en-
gines supplying the motive power, Mr,
Russell built the four designed to operate
the paddle wheels, and also supplied oth.-
er machinery, the failure of some por
tions of which afterwards formed the
ground of controversy with the owners,
and elicited adverse comment from the
press. The model of the Great Eastern,
however, is exceedingly beautiful, and
she is built on the wave line principle
above described. To her fine lines and
harmonious proportions her subsequent
success, as a seagoing vessel, is douotless
due.

The subject of our sketch was called
upon, through the agency of Baron
Schwartz-Senborn, to undertake the im-
portant task of designing the buildipg
for the Viennn exposition. Mr. Russell's
first idea was to construct a dome 800 feet
in diameter, but it was impossible to find
either room or money for so gigantic a
atructure; it was oventunlly arranged that he shounld pre-
pare designs for o building which should not exceed the
width of 400 feot. Only a fortnight's time was given him
to complete drawings and estimates; and in this short inter-
val, an outline plan and section of iron work, together with
the principal details and specifications, were finished under
his direction. With these hastily prepared designs, Mr.
Russell started for Vienna, but was met with opposition,
both secret and public; while many endeavored to show the
impossibility of carrying out sucha gigan.
tic cupola-shaped odifico,  Alded by the
energy of Baron Senborn, Mr, Russell
was triomphant, and returned to En-
gland with the opinion of the mechani-
cal committee ‘* that Mr. Scott Russell’s
idea was ingenious, excessively simple,
and, moreover, well suited to show how
fron could be employed inanew and hith-
grto untried manner.” The successful
completion of the work has proved the
exactitude of the purely theoretical cal-
culations upon which the plun was based.,
As in the case with his former colossal
labor, the Great Eastorn, Mr. Russell re-
lied upon the accuracy of his designs and
the soundness of his principles to over-
come unforeseen and Incomputable diffi-
calties, which might arise in the course
of & construction hitherto unparalleled
and unattempted. The raising of the
immense iron ring, of enormous weight
and over 100 feet in dinmoeter, to a hight
of 80 feet, and the placing of the girders,
joining io a socond elovated ring, was an
astonlshing feat, and, in a technical point
of view, a now and Important event in
the history of mechanical seience,

The first plans for the constroction of
the great edifice involved the use of large
yuantities of timber, for the supply of
which proposals wore Invited by the ex-
position committes, The Austrians, how-
wyer, evon st that carly date, began the
wystem of extortion which they have car-
riod through the entire enterprise, and ar-
ranged a ‘‘ corner " In wood, endeavoring
by wuch monns to forco the Government
1o psy a mont exorbitant price for the
large nmount required, The “ring"
opernthig the transaction were brought
to sudden grief by the prompt alteration
of the plaas, and substitution of iron for
the lighter materinl  Tenders were then

und governl other extensive Froneh and Foglish forges com
peted, but nll were underbid by Harkort, who agroed to fur
nish the 4,000 tuns of fron work required from hin foundory
at Duisbourg, on the Rhine, In Wostphnlin Belng eduen

ted from youth up, by his fathor, for an lronware manu fu

JOHN SCOTT RUSSELL,

turer, he defoted himself, when a voung man, fo the busi.
ness, after finishing branch studies at ‘Dortmund and Leip.
sic. The manufactory, which produced tools and scythes,
became, under his guidance, 5o enlarged as to supply iron
for railroads, and finally the work turned towards the build.
ing of bridges. The first ‘bridge was at Coblenz, then fol.
lowed the bridges over the Yssel, near Zatphen, in Holland,
the Rhine bridge at Diisseldorf, the Elbe bridge at Ham.
burgh, Steudal, Meissen, the Duuub‘-: bridge in Vienna, the

JOHN XASPAR HARKORT.

Danube canal bridge, ete,  The whole ostablishment is capa-
ble of swending out every year ten thousand tuns of
bullding iron. The rotunda of the Exposition is the greatost
work heretofore undertaken by Herr Harkort, snd has ndd
colobrity to his name and lis establishment,

|(.-un'rdin;: the complotion of the great structure and its
dotails, we have already given full particalars, Weadd the
two portraits as a part of Its written history, for, by the ge-
nius and enterprise of the men represented,
Vienna has been enriched with a building
which, sineo it ix destined to remain; will
ever be regnrded as o grand and wonderful
achievement of modern enginvering.

"~

THE MACHINE ROOM OF THE GREAT

EXPOSITION,

The large ongraving upon the opposite
page, for which we are indebted to the
Tlustrirte Zoitung, of lLeipsic, represents s
view in the machinery department of the
Great Exposition, This bullding, it will
be remembored, is 2,520 feet, or half
a mile, long, and the clatter of the num-
berless mechanismys, when all are in mo-
tion, is something sstonishing. Arranged
along in the central part of this great hall
are the various stalls or compartments in
which the smaller or lighter machines are
run, steam power being conveyed to them
from the main shaft by meaps of belts, as
shown. Among these machines are those for
weaving and spiuning, also pin and needlo
machines,

The large machine seen at the extreme
right of our pictare is a double steam engine
of a hundred horse power, made by Sigl, of
Berlin. It is a bezutiful specimen of work-
manship. A splendid dial indicator, which
shows the number of strokes and revolations
of the engine, is one of the notable at-
tractions of this machine. Next beyond
the Sigl engine stands the great sugar re-
finery apparatus made by Heckmann, of Ber-
lin. Tt is a resplendent object, shining likes
mirror, being made of polished copper and
brass. Access to this spparatus is had by
means of iron stairways, which lead up toa
platform that surrounds the machine. Here
the stopcocks and siphons are arranged. From
this platform, a very interesting and exten-
sive view of the machine department is ob-
tained, which the Zeitung chiaracterizes as the
submissive kingdom of Vulean. Beyond the
sugar refining apparatus, we have German fire engines, tur-
bines, hydraunlic apparatus, paper maclffners, Then comes
a great array of locomotives, cars, and milroad sppliances.

The sign Oesterreich at the left, signifies Austria; that
under the banners, Dewlsches Reich, signifies German
Empire.

—— () - A eeeeee——
The Octopus or Devil Fish.

For further elucidation of the habits and character of
this marine ‘monster, described by us on
page 181 of our current volume, we ex-
tract the following from the pages of
Land and Water. to which it was fur-
nished by Mr. Henry Lee, of the Brighton
aquarium, Eogland: —

‘A crab was so fastened that the strine
could bo withdmwn, and was lowered
near to the great male octopus. He was
.‘“(‘l‘l'_\'. and h‘\luil’ul & great deal of
tompting, but the sight of his favorite
food overcame his laziness, and he lunged
out an arm to scize the preclous morsel,
It was withdrawn from his reach ; and so,
at Inst, ho turned out of bed, rushed at
it, and got it under him against the plate
gluay, just as I desired. Ina second the
crmb was completely pinioned. Not a
stroggle was visible or possible : each leg,
cach olaw, was grasped all aver by suck.
org—onfolded in them—stretehed out to
its full extent by them. The back of
the carapaco was covered all over with
the tenacious vacnum disks, while the
black tip of the hard, horny beak was
seen for o single instant protruding from
the circular orifice in the center of the
ndiation of the srms, and nest had
crunched through the shell, and was buried
doop in the flesh of the migerable vie.
thim,

The netion of an octopus when selaing
Ity proy for its necessary food s very
like that of a cat pouncing on M
monse, and holding it down benenth its
paws,  The movement is as sudden, the
seufllo an briof, and the escape of the
prisoner oven less probable. . The fate of
tho erab is not really wore toreible thun
that of the mouse, or of a minnow swal-
lu_-wml hy w porel; hut thero in o ropul-
sivenons about the form, colay, and at-
titudes of the octopus which inve

sts it
with & Kind of tragle horror,
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THEGREAT EXPOSITION-LETTERFROM UNITED STATES
COMMISSIONER PROFESSOR R, H. THURSTON.

NUMBER &

ViexNa, July, 1873,
Beside the steam engines exhibited in the Machinery and
Agricultural Halls of the exhibition, there are a fow other
* prime movers."
GAS ENOINES,

The Lenoir gas engine is exhibited in the French soction,

where it drives one of Gramme's magneto-electric machines,
the recent invention of which has awakened so much inter-
est among electricians. The Lenoir engine has now been in
use many years, and evidently finds many purchasers, It is
an engine in which the gas is first introduced into the cylin-
der, where it meets, and mingles with, the required amount
of air, and, when the proper quantity has entered, the mix-
ture is fired, impelling the piston by its expansion, which
follows the explosion. As the piston must move a consider-
able distance before the full charge has entered the cylinder,
that portion of the stroke is made without doing work. The
explosion of the gas also gives rise, momentarily, to an ex-
tremely high prossure, which rapidly diminishes as the pis-
ton moves forward, and as the products of explosion, steam,
carbonle acid, and nitrogen, condense and cool down. It fol-
Jows, therefore, that the mean pressure obtained in the
working cylinder is comparatively low, while the working
parts of the machine must be built to withstand safely an
extremely high pressure. The losses of pressure from con-
densation of steam and from the cooling of the gaseous pro-
ducts of combustion probably become much smaller at high
than at low piston speeds, but are undoubtedly serious at all
ordinary velocities,

There are many places, however, in which the gas engine
is to be preferred to its more economical but less suitable
competitor, the steam engine; and with the general intro-
duction of illuminating gas in all cities, it has found quite =

The consumption of gas given by these exhibitors for the
best performance of their engines, I have been unable to
learn, but early experiments made by that well known an-
thority M. Tresca, of the Conservaloire des Arts et Mitiers,—
who is bere, by the way, as amember of the International
Jury, Group XIII—indicated the consumption, in small ma-
chines, of over ninety cubic feet per horse power per hour.
Later experiments upon the Hugon gas engine, and with
larger sizes, have given something over seventy cubic feet
per hour and per horse power. No Hugon engines are ex-
hibited here. The principal difference between the two lies
in the manper of igniting the charge, the one using the elec-
trioc spark obtained from a small battery and the inductorium
or Rhumkorff induction coil, while the other uses a gas jet,
ingenionsly fisted to a little slide, which carries it into the
cylinder to Ignite the charge at the proper moment, and
brings it out again to be relighted at & fixed jot after it has
been extinguished by the explosion.

The only competitor of the Lenoir engine here in found in
the German section. This is the gas engine of Otto and
Langen. In this engine, the gas in fired explosivoly, as in
the Lenolr, and the contrivance for igniting it Is wubstan-
tially that of Hugon; but the piston s not secured to s
crank through the intervention of a connecting rod, as in or-
dinary engines, but rises freely under the impulsion of the
exploding gases, and, when at its greatest hight, is caught
and, falling slowly, its weight turns the shaft. It has the
movement, In fact, of the Cornish engine,—the same rapid
rise and the same slow descent of its piston, and is, of
course, single acting. An engineer would hardly be likely to
propose the application of the Cornish engine to driving
mills and ordinary machinery. It inequality of movement,
and its Jarge bulk for comparatively small power, would be
serious objections, even if the first were not fatal in all
canes. Nevertheloss, the builders of thin gas engine exhibit
ao engine numberoed one thousand, and claim to have munu-
factured conslderably more than that number, Thelr sue-
cess o introducing what seemn so extremely impracticable,
amethod of obtalning, satisfactorily, & motive power from
the cambustion of gas, is probably due 0 the excoptional
economy of gas consumption which they have attained.
They claim to have obtained the dynsmometrical horse
Ppower upon & consumption of but one cuble metor of gas—
less than forty cuble feet, or sbout ono half that reported

trinl of one of the larger sizes of this engine is reported to
have given even a better result, bringing the figure down to
about thirty-slx cnbic feet.

The wouree of this economy must be found, principally,
and possibly wholly, in the rapidity with which it makes its
upward stroke.  The gases have too little time to condensoe
or to fall In temperatare seriously. This economy in proba.
bly wo marked an advantage as to securo tho success of this
ongine, where competing with those proviously invented, in
spito of tho objections noticed, The first Impression pro-
ducod upon the mind of an experienced onginoer by its
nolsy and Irregular movemoent, and by the odor of gas which
surroundy {1, In, probably, almost invarinbly quite unfayvora-
blo; but it s here dolog Ita work well, apparently, and its
atonomy popma well peoven, not only by tho cortiflod tosts,
but by its suceess In the markot,

It eannot be doubted, however, that there Iy still room for
important improvements in this class of prime movery, and
we may anticlpate that they will be effectod bofore the lapse
of » groat longth of time.

The Brayton gas engine is entered upon the eatalogue of
the United States sootion, but it has not made ite apponrance
yot.  An the jurles have now finished thelr work, this on-
glne will probably not be examined by a body which has
among Its membors several of the most distinguishoed engi-
neers and mechaniclans of Europe, or of the world, It is a
great opportunity lost.

THE TILGIHMAN SAND BLAST

is anothor Ameriean invention which has attractod tho at-
tention of all membors of tho Internationn] Jury, and which
might, possibly, hnve mocurod oven higher honor than that
accorded it by the American Institute of New York in the
presentation of the Grand Medal of Honor. It is not ready,
however, two months after the opening of the Welt-Aua.
stollung, and those jurors who, of all men, are bost capablo
of apprecinting the device, and of giving substantial nid to
the inventor, hnve been unnble to witness its operntion. It
will be considered o remarkably fortunate circumstance if it
should be found that the jury have felt themselves justified
in making any award at all, when able only to inspect the
exhibited samplesof work dono by the sand blast,

TIE JURY OF GROUP XIII (MACHINERY)

has, smong its members, some famous men. The President,
Ritver von Kugerth, is an Austrisn engineer whose knight-
hood was conforred for distinguished services in connection
with railrond work among the neighboring mountains. The
elder of the two Viee Presidents is the venerable and distin-
guished Professor Karmorsh of Hanover, a pioneer in the
great work of introducing, and of rendering truly practical,
technical schools of high character, and of systematizing
the whole scheme of German technological instruction, His
worlk and his writings have made his name known to every
educated engineer throughout the world. Although seventy-
two years of age, the noble old man works with the jury
overy day, examining every machine with an intelligent in-
terest, and inspecting the more valuable improvements with
an enthusiasm which is quite in contrast with the indiffer-
ence which less well informed or less experienced members
occasionally exhibit. The Professor often returns to his
rooms, in the afternoon, with pockets filled with specimens
of work done by the machines which have been examined
during the day, or even with the shavings which have been
thrown out by some tool distinguished by its good work.
The regard and the respact which is evidently felt toward
him by all his colleagues, without exception, proves that the
good work of his lifetime is known and appreciated by all.
The second Vice President ix Mr. Anderson, well known as
the engineer who has under his charge all the British Arsen.
al and other machinery, and one of the most experienced
mechanical engineers living. His little work on “ Strength
of Materials " has made him known to many of our own me-
chanics, who have found in it—as did those student mechan-
ics to whom it was given, in England (asa courso of lectures)
—something which was precigely adapted to their desires and
to their mathematical capacity.

Mr. C. W, Siemens, the engineer, metallurgist, and cloc-
trician, who has accomplished so much in each of these de-
partments, is another member of the group,  His regenera-
tive gas furnace, which is rapidly coming into uso in the
United States, is pronounced one of the great inventions of
the age, runking with that of the Bessemer steel process.
He has o lnrge and interesting collection of machines and
models in the exhibition, which are placed ** ausser Coneurs”
that he miy serve on the jury. In the listof his exhibits is
an odd kind of steam engine, which should have beéen men-
tioned before. The drawing and the machine are equally
difficult of interpretation without the assistance of some one
familiar with them, although the device is by no means in-
tricate. The water seems to be driven upward in successive
compartments fixed upon the face of a wheel, and by its
simple weight to produce revolution. Mr. Siemens has been
*“decorated " by the sovereigns of Europe, and ho has ac-
quired a more substantial reward for his labors in such an
income ns soldom rewards an inventor. His highest reward,
howaver, ix the enviable reputation which he sustaing as o
practical engineer, and a8 0 man of science,

Professor Rouleaux, the Director of the Gewerbe-Academis,
or engineering school, of Berlin, n distinguished educator
and author, as well as engineer, Professor Hermann, of Alx-
La-Chapelle, a gentleman of simllar position and standing,
M. Henri Schueider, of the great iron works of Creusot in
France, who hins placed Aors concours one of the most beau-
tiful exhibits in the Ausstellung, M. Tresea, the learned and
distingulshed Directorof the Conservatoire des Arts et Mitiors

for the older gua engines—per hour. On one occasion, the

e

of Paris, and whose papers and experimental work are so

often found useful to the engineer, and numbers of other
hardly less distingiished men, are sssigned to this group. T
in by such juries that the awards are made.  They will prob.
ably make some mistakes, but, on the whole, thelr decisions
will probably have much more weight with the world thay
those of juries in genoral st public industeisl exhibitions.

Lintening to the deliborations of & jury so conmituted
would undoubtedly be wxcoodingly interesting to the pubilie,
were they pormitted to be prosent. A proposition, made by
& member or by the President, In the German language is Bf.
ten mot by & rejoinder in French, the discassion is continued
by a third member fn Eoglish, and othors join in with a pa-
tois of one or anothor of the threo langanges, in which in-
tarent or excitemont infusos steango neoents of the native
lungungo of the speakers, who mny bho Russians, Swedoy,
"Tarks, Greeks, or Spaniards, or even Chineso or Japanese,
The discussion also froquently brings out some of the great
men present, in most interesting historles of inventidn or of
inventors, or, frequently, in very abstrose discussions of
gonoral principles,

Wo spint an hour, yesterday, in examining the

MAGNETO BLECTRIO MACIINE

of M. Gramme, already mentioned. Many machines of this
el have been devised, all of which produce an electric
current by the motion of one or of many magnets befora
n colled wire conductor, or by the reverse armngement of
moving colls and stationary magnets. Tho older machines
wore unnatisfactory in consequence of the cost and the in-
officloncy of the large or numerons permnnent magnets re-
quired, or the expense and trouble involved in their opera-
tlon, Later, it was discovered that the electricity thus ob-
tained might be employed to excite Iargor electro magnets,
from which s powerful current could be obtained by the
use of u peculinr form of revolving armature Invented by
Mr, Slomens.  Still later, it was found that no permanent
mognets wore necossary, but that, the electro.-mngnets retain-
ing n small quantity of magnetism at all times, the machine
could bo wet in operation and brought up to full power by
diverting n portion of ita own current for the excitation of
the magnot, while the remainder of the induced eloctricity
was given a useful applieation. It is to this lattor class of
machines that this apparatus of M. Gramme belongs. Its
distinguishing peculinrity seoms to be that there are soveral
Bipmens armatures, instend of but one, all arranged on a
single revolving shaft, nnd set like the revolving knives of
an 0ld fashioned hay cutter, or, as a better illustration, like
the teoth of & very broad faced watchmaker's pinion, or a
gear wheel of small dismeter. They are quite closely set,
but are thoroughly insulated from each other. The electro.
magnets are arranged in & ususl form and possess no no-
ticeable peculiarity,

In this large machine, one Lorse power is sald to develope
a current equal to that of sixty Bunsen standard elements,
ard to bé eapable of heating thirteen meters (over forty feet)
of iron wire one millimeter in diameter (*004 inch) to = bright
red heat. It weighs six hundred kilogrammes (1330 lbs.)
and costs about the same, for similar power of current, as the
Ladd machine which was, some time sgo, described in the
SoreNTIFIC AMERTCAN. Its great and exceedingly impor-
tant sdvantage is that its armature revolves but two hun.
dred and sixty times per minute, but a fraction of the speed
of the Ladd or the Wilde, and can thus be worked indefi-
nitely without trouble from heated bearings, and with less
consumption of power. : R HT.
STEAM BOILERS AT THE GREAT EXPOSITICN.--

LETTER FROM THE ENGINEER OF THE UNITED
STATES DEPARTMENT,

The following letter from Mr. Pickering, engineer of the
United States Department at the Vienns Exposition, gives
interesting information concerning the steam generators and
of the American exhibit in particular. The Pitkin boiler,
here alluded to, is horizontal, 54 inches in dinmeter, 16 feet
long, with 50 tubes 8 inches In dinmeter and 15 foot long:

Viexna, July 23, 1873,

Messrs, Pitkin Bros, & Co.,

GENTLEMEN :—I don't know what you think of me for not
writing you long before this time, but if you knew how
busy I have been, and the extra work that has devolved on
me on account gf our commission troubles and changes, you
would seo how impossible It has been for me to pay proper
attention even to those who, like yourself, have so kindly
furnished some of the principal apparatus for our depart
mont, and without which we should indeed boin a sad plight,

On arrival here, 1 found only the foundation for the botler
house, and 5o was in time to seo personally to all the boiler
setting.  The work of boller setting progressed very slowly,
indood, as did all the work connected with the Austrian Gen-
ernl Commission. But with all our drawbacks and delays,
we finally got the boiler sot and fired up, not the last, as we
expected 1o be, but somo two or three days before the French
Department § and when all ready for firing, came the boiler
testing. Your boiler was subjocted to the customary hydro-
static tost, and it was declared by the officer in charge to bo
tho only one of the entlro collection at this exposition which
stood l'lm cold water test without leaking. And now the
boiler has been in constant uso nearly twoand o hulf months,
and has, to the surprise of every one (including myself), sup-
plied our department with al] the steam we need, and that
with very casy firing and very poor coal. We are running
daily four steam engipes : one 30, two Sand one 3 horse pow-
er: ono 650 pounds steam hammer, one steam puddling ma-
chine engine of 5 horse power, three steam pumps, and live
steam when wanted for the sand blast exhibit of Tilghman,

of Philadelphis, The main steam pipe, furnished by the
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P
A“Mr{nn General Commisston, is of very thin iron, 6 i““'“‘"i
jn diameter and 150 feot long. From this pipe all the steam
“gupp"t‘d. except to ono 8 horse power engine, which receives
jta steam through 48 feet of 1§ inchies pipe continued from
lh(‘fnd of the 6 inch pipe, making total distance of this last
engine from boiler 288 foot, as there are 40 feet of 3 inches
pipe connecting boiler to the 6 inches main pipe. Thissteam
pipi“K ia not covered, and consequently condenses much
steam ; 80 much, in fact, that it was necessary to place o
steam trap about the middlo of the length of this pipe, to
relieve it of the water of condensation. The exhaust pipes |
of these engines and pumps are wo far from the boiler that it
was found impracticable to use the exhaust steam for heat
ing the feed water; consequently we feed cold water. 1 am
pow, more than ever, impressed with the economy and safe-
ty of this style of boller, and our present and previous com.
missions, as woll as myself, desire to express our thanks for
your liberality and promptness in furnishing, for use of the
American Department of this Exposition, so good a boiler,
and one which is so true a sample of a style of boiler now so
much in use in the United States.
Very truly yours,

T. R. PickeRING,
Engineer U, 8. Department, Vienna Exposition.

@orrespondence,

Calorle Engine Valves.
T the Editor of the Soiontific American:

Those engaged in improving the caloric engine may find
the following design worthy of trial. If so, they will con-
fer a favor by giving the results in the SciEsTIFIC AMERI-
CAN.

The device consists of a plain rectangular valve seat, A,
lhiaving several narrow ports, @, opening into one passage
way, and key ways, | and 2, cut one across each end ; aseg-
ment, B, operated by a shaft, E, extending outside the ma.
chine through a stuffing box (not shown); a sheet metal flap
valve, C, fastened at one end to segment by a key, 4, the
other to the valve seat by a key, 2, ana a draw strap, D, put
on just the reverse of C, fastened by keys, 1 and 3.

When the shaft rotates with the arrow, Fig. 2, the seg-
ment moves to the left, shutting the valye. When it ro-
tates in & direction opposite to the arrow, it moves to the
right, opening the valve. Inboth figures it is shown open,
The dotted line, Fig. 2, indicates its position when shut.
The shaft is placed near the outside of the segment to re-
duce its lateral motion to a minimum. The construction
being understood, its operation will be apparent without
farther explanation. Probably the best material for C and
D will be soft, thin, sheet steel, and the best results will
probably be obtained at & comparatively high temperature,
perhaps a dull red heat, steel then being very tough. In
adapting this valve to an engine, accessibility should be
studied ; for, if accessible, a frequent renewal of Cand D,
when necessary, is inexpensive. F, H, R,
New Britain. Conn,

The Hot Alr Engine.
To the Editor of the Solentific American;

The criticisms of your correspondent I, 8, W, (on page
101 of your current volume), of my modifications of tho air
engine, are quite proper in view of the partial illustration
upon which they were based.

If H. 8. W. Is » thorough practical machinist, I' think
that a little patient thought will reveal to him a happy ox.
pedient for ench of the defects he has named, For in.
stance, he feurs that the machine will ho top heavy. A
machine with an eight inch crank need be bat about six
feet high to the shaft; then there cortainly can be no form
#0 wimple and appropriste for a firm base for such an en.
gine as thatof » short cylinder with & massive flango at ita
base: the cylinder may be of any desired diameter and
weight, the supply pump being placed centrally within this
in the form of a lining ; then four heavy standards or brack-
otn, firmly fixed to the top of this base casting, will form
an ample support for the hot air eylinder, in connection
with the support afforded by the central supply pipe. As
10 the matter of getting at the pistons for repacking, the ro-
moval of the lower end of the connecting rods from the
ends of cross arm (J) will let the pistons out at the bottom
of the eylindors; and what can be more handy 7 Tho oilers

As o the ash difficulty, whatever ash arises sufliciently
to reach the top of the fire box must be extromely fine and |
light; and, If the exhaust passage and smoke pipe are fully
pen, will be taken off lllr-ul:h those npprnprml:- channels, |
By means of & conduit from the bottom of the ash pan out- |
ward and downward to the outside of the hot air chamber,
the asheas, ote., may be removed very handily.

An to firing up, a stooping posture ia the most tiresome
and nwkward one for a workman to be placed in; it is far
preferable to step up two or three easy steps and then stand
upright while putting in the coal

—————————————————

The Proposed Great Telescope,
7o the Kditor of the &‘fcrllw American ;

I have read with interest many articles in your jonrnll in
rogard o the big telescope but it strikes me there has not
been proposed as yot & really efficient and practical instra-
ment, that s, as to form and dimensions.

Why not construct, on & large scale, one of those fine, wil-
vered glass reflocting telescopes, now becoming so popular

|in England, which, in tho hands of both amateurs snd ox-

perts, are 8o succesafally aiding the science of astronomy !
It in possible to conntruct such a glass of ten or twelve feet

As to the armangement of the exhaust valve, this may be | qiumeter, at but little, If any, more than half the price of
placed above and out of any danger from heat, as well as at !v-uv‘h & glass as described and illustrated in your issue of

the side of the engine

As to supplying coal while the engine is working, this is
casily done by means of a receptacle, or hopper, with an in
ner nnd an outer door, each airtight. I have two methods
of working these doors ; there is probably no better mode of
working the outer lid or door than the one now in use on
the Roper engine ; and my plans for working the inner
door are nearly as simple, and quite as perfect.

I have great confidence in what is termed the ** base burn-
ing " plan, as exemplified in the Littlefield and some other
could this plan
be applied to hot air engines, sutficient coal could be put in
at once for a day’s work, and, of course, only an outer door
to the hopper would be needed. F. G. WoODWARD,

stoves, especially for the small engines ;

The Nebular ‘theory and Kepler’s Laws,
To the Editor of the Scientific American :

On pago 196 of your last volume I attempted to draw atten
tion to, and to promote inquiry a8 to whether there exists
any relation between, the nebular theory and Kepler's laws,
I will continue the subject by remarking that a close exam-
ination of the inclinations and eccentricities of the orbits of
all the planets (including the so-called asteroids, which are
really planets), together with the consideration of the active
and powerful eraptive forces now known to exist in the
sun, strengthens our belief that these laws, as set forth by
Kepler, are the result of the development of our present
solar system from a single and greatly attenuated mass, ag
has been supposed by La Place and other eminent astron.
omers.

Let us examine some of the data on which such belief is
based. Beginning at the outer bounds of our system and
approaching toward the center, we recognize Neptune,
Uraous, Saturn and Jupiter, all large planets, acd all hav.
ing orbits of small inclination and small eccentricity. Just
a8 might be expected, when we consider their great mass
and ndmit the radial force to be small.

Proceeding further toward the center, we find a large
group of small planets, more than 130 in number, revolving
between the orbits of Jupiter and Muars, in a space where it
would appear to be about the place for the throwing off of
another planet. Hut just at this point a change, perh.ps
small, seems to have taken place in the eruptive force, seem-
ing to indicate an incrense of energy in that force. There
here seems to be o throwing=off of smallor masses, at much
more frequent intervals and generally with increased radinl
velocity. And it would also seem as if the equatorial mo-
tion of the mass did not so much affect the plane of the pro-
jection, as in the case of the larger planets.

From the consideration of the above facts, it would appear
as if the eccentricities of the planetary orbits were due to
the action of the radial or central force; while the inclina-
tions are due to the exertion of that force in a direction form-
ing an angle with the equatorial plane of the revolving solar
mass, We muy notice also, in passing, that these radial
eruptions would not affect the harmony of the orbital motion
of these small planets, as the planet-exploding theory would
indicate.

Still proceeding towards the center, we may now assume
that the eruptive force again becamo comparatively quiot,
and the detachment of the masses took place more regularly ;
o that the births of Murs, the Earth, Vonus and Mercury
took place under conditions similar to those of the carlier
and larger planots,

Evidence in favor of the nebular hypothesis is continually
accumulating, That afforded by the spectroscope demon-
strates that the planets are composed of the same elements
ng the sun; whilo the elements in some of the stars are dif-
forent. This evidence is among the latest, and is probably
the most conclusive, Admitting the nebular theory to be
true, there is no difficulty in accounting for Kepler's laws.
They are what wo might reasonably expect to result from
u process of evolution as set forth in that theory.

It is extremoly interesting to contemplate the possibility
of such changes in the solar system and the evolution of so
many beaatiful worlds from apparent chaos.

Tamaros, 1L E. H. Price, M. D.

Ignition n'om' Steam Fipos,
To the Editor of the Scientific Ameorican:

The Fire Marshal reports 31 fires for the month ending
August 16, Among the causes is *‘ heat from steam pipes
setting fire to scraps in drying box 1.” How do you account
for this ignitlon? It is not probable that any oil was present
in a drying box,

New York city. NonMax Wiann,
REMARES BY THE Eotror.—Our correspondent has omit
ted to mention the nature of the establishment, the scraps or
the drying box, in which the alleged ignition took place.
Theso particulars are necessary in order to reach a satisfue-
tory conclusion. We have published oxamples of ignition
in cotton drying and picking rooms, where steam pipes were

used and 0o oil assisted the combustion,

would be 5o suspe nded as to be instantly movable to one side,

| August 16, by F. H. R.; while the light-gathering capacity
and penetration of the former would be far superior to the
latter. Besides, the length of this enormous instrument need
not be greator than the five foot glass of the correspondent
just mentioned; and its mounting would be as easily ac-
complishied and at ns little expense,

The glass, as proposed by your correspondent F. H. R.,
would be impracticable, though not at all liable to the ob-
joction he anticipates in regard to the division marks of the
fleld of view by dark bands. Buat it would fail because =
sufficient number of pleces of glass, of absolutely the same
donsity and homogeneity, would be difficult to obtain, and
on account of the extreme liability to unequal expansion of
tho glass, cement, and iron, which are parts of the l-ns
The latter would render it almost, if not quite, impossible to
secure for it geod definition, without which such an instru.
meni would be almost worthless. Opticians and glass man.
ufacturers know that the present state of the art of glass-
making does not enable them to obtain single disks out of
which good refracting lenses can be copstructed larger than
of 28 or 80 inches dinmeter; so an excellent instrument of
that kind, known ns the achromatic, cannot go beyond that
limit. But fora silvered glass or reflecting telescope, plates
of glass of good quality can be manafactared of 10, 12, and
even 15 feet dinmeter. And it is but reasonable to presume
that an application of some of the extremely fine and deli-
cate methods of producing surfaces on similar smaller instru.
ments, as practised by some of the English and American
opticians, would not fail to secure an exquisite figure and
surfaco on even os large a glass as here contemplated. So
large an instrament would, of course, be better adapted to
the discovery of the physical constitution of the celestial
bodies, by means of its wonderful power to penetrate ihe
unfathomable space, rather than to serve the more exact
purposes of mathematical astronomy, this latter being with-
in the province of, and almost altogether performed at pre-
gent with, small instruments especially constracted and ar-
ranged for that purpose. 1 shall heartily approve the big
telescope enterprise if it be put on some sound and practical
basis.

Springfield, 0. F. M. B.

A Suggestion for Balloonists,
To the Editor of the Scientific American :

The existence of an upper southwest current in the
atmosphere of the northern hemisphere has been maintained
by meteorologists for many years. Espy, Redfield, Maury,
Butler, and hosts of other scientists, have expressed their
conviction that there is a current of heated air at the equa.
tor, which rises there and blows off in the upper regions of
the atmosphere towards either pole. These currents proceed
from a part of the earth where they are moving rapidly,
with the earth’s motion, to a point where the motion is
slower. Their momentum being retained, they assume an
casterly course; and in the temperate zone, they would
range, more and more, to the east and north, the farther
they go northward, For the same reason, the wind blowing
from the north pole towards the equator acquires an ea.slerl'y
direction, and seems to come from the northeast. Our sur.
faco northeast wind s cold, dry, and heavy, It makes the
baromoter rise bocause it is heavier. It chills us with cold
from the snow. Its molsture has been frozen out of it. The
southwest upper current Is warm, moist, and light, and all
its effects are the reverse of those of the northesst wind.

The evidenco and reasoning satisfy me that there is a
southwest upper current. The movements of the clouds
show at all times three or four currents; they move in
strata, often directly opposed to each other, one above going
westwanl and one below going eastward,

It is manifest that a balloonist can move in & given direction
by keeping his balloon in the current, and in that way only.
To keep in the carrent, the balloonist must be able to rise
or descend at will.  This power Professor Wise has not.
He can go up as high as he wants, and he can come down,
But having gone up and come down, he cannot go up again,
This Is the trouble in balloon traveling, It Is singular that
no offort has been made to remedy this dificulty, except by
meany of ballast and valve ropes, There are several ways
in which it might be done,

Instead of ballast, sand bags, ete., let the seronaut take
strong vessels, like soda fountain chargers, filled with con.
densed hydrogen, -and an air pump for condensing. If the
gan of the balloon hax leaked, supply the loss from the resor.
volr, If it needs loss buoyancy, withdraw the ges through
the alr pump, and store it for fature use, He can thus be
enabled to go up and down several times, and be able to
pelect & particular current on which w0 sall. With this
power at command, there may be some chance for suceess.
Ho may move up and down till he strikes the right carrens,
and may bo able to keap in it dll he can reach his desting.

tion. J. W. Sxixxun,
Yonkers, N, Y. :
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THE IRONCLAD HULLING STONE.

The hulling machine, to which the Improved stone here

with Hlusteated Ix dosigned to be applied, is composed of a
revolving stone contained in o fix-d perforated case. The
former is dressod oo its edges and bas grooves in Its bottom
In onder 10 vXcite a blast, so as to spread the grain between
stone and case and retard its descent to the bed plate.  The
improvement in the present Invention cousista in lining the
Yertical edges of the grooves with metallic plates, in order
10 prevent the stone, whlch is gencrally of soft nature,
from being wora away at such edges through kernels of
grain gviting between the sane and the bot.
tom plate. Tn Fig 1, showing the stone
roversed, A s the flange, made of the best
cant iron, fitted and secured Into a recess in
the center, as shown, The apaces between
the wdge of this dange and the stone are
filled with lead or brimstone. Through the
center opening passes the spindle, on a
shoulder upon which the Hange rests and is
secured by Keys.  Alr is drwn in under the
stone through a large aperture cut through
the bed plate and platform In the center,
The grooves taper In depth from the edge in.
wand, and thelr vertical sides operate ns a
fan blower, forclng » strong blast of air
toward the cireumference, driving the grain
the full hight of the perphery of the stone.
Slides are armnged under the air orifice to
regalate the draft, Tt s claimed that a four
foot stone, fod by charges and revolving at
two bundred and fifty rovolutions per min-
ute, will drive every kernel out through the
discharge slide within thres seconds.

The principal advantage claimed for the
metnl bars or facings, B, consists in the fact
that the distance botweon stone and case
need not be over one quarter of an inch.
The blast has always to break ata very short angle after enter-
ing, =0 that, no matter how strong it may be,it cannot pre-
vent seattered grin from gotting under and wearing away
the groove edges.  To avoid this difficulty, similar machines
are ordinarily made with a clearance of three quarters of an
inch or an inch. Tlis, according to the inventor of the
present devioe, rendurs them incompetent to hull dried oats
or tender grain without groat waste, becauss the material is
not spread evenly, and Is caused to lie between stone and
ci=e in buik. The «dges, being guarded as above described,
are, in the invention under consideration, not hiable to such
wear; and hence all grain, it is stated is evenly distributed
ani halled.

T 1 bars B, are secured by eyeboits C, Figs. 2 and 8, hooked
over a recessed portion of the former and then passed
through suitable holes and secured by & notand washer
on top of the stone. The bars can thus be readily detached
and shortened as the diameter of the stone diminishes by
dressing, Patented June 10, 1873. Forfurther particulars
address the inventor, Mr. A. Bertelson, West Salem, La Crosse
county, Wis,

®
L4

IMPROVED WINDOW WEATHEE STRIP.

This invention is a combination of both sash holder and
weather strip. It serves, therefore, not only to eaulk the

edges of windows, preventing the entrance of cold air or
dust, but also as & convenient attachment for sashes unpro.
vided with cords and pulleys,

tonsion of this recess, by glue, nails, or othersultable means.
The front end of the steip projocts st an angle abovs the
batton, and Ix pressed back into the straight portion of the
resesd, when the sash moves over it. It therefore acts as »
spring. holding the sash in any position, allowing the same
to be eanlly and nolselesaly opencd or closed, whils it effec
tually packs the lnterstices between sash and frame,

The advantages of the invention are Its simplicity aud
the fact that it is & sabstitute for both detachable weather
I strips and the button or other armngemont usually employed
to sustain the sanh,

Fig 1

'I‘r _»l’ l‘;-,.
BEERTELSON'S IRONCLAD HULLING STONE.

The patent, obtained through tho Scientific American Pa-
tent Agency, July 8, 1878, is, we understand, for sale, and
the model will be exhibited at the coming Fair of the Amer-
ican Institute in this city. From the inventor, Mr. Giles P.
Potter, Coventry, Kent county, R. I., further particulars
may be obtained.

IMP OVED FRICTION ATTACHMENT.
The accompnoying illustrations represent anew mode of
securing pulleys, couplings, ete., to shafts,

Apart from the practical utility of this inveation, it is

construction, which render Emuch cheaper than apny other

rl.(]. 24 a2

fastening now in use for the same purpose. If the cantings
are turnod out properly (which requires no particular skill
in molding, and but vory litde additional labor), no further

I‘lj(/. 4

Fig. 1 deplcts the device in position, part of the window
eaning being broken away to show the indin rubber packing.
Fig. 2 is & horizontal section of the sash anl surroundings,
in which A represents one of the vertical battens or guide
strips. These are right angled in section, one part fitting in
& vartieal groave, and the other portion against the inner
#ide of the casing. TIn each, and on theside facing the sash,
In formed a recess corre sponding in depth to the thickness of
ihe rabber strip, B. The latter is fastened in an oblique ox-

.

work I8 necossary, us tho dovice meroly consists in a pin,
cast In the lug, upon which s placed a small eam, which
works in & spaco provided for the same,

claimed 1o possess the merits of economy and simplicity n(l

Fig. | roprosents & pulley with a fastening of this kind,
Fige 2 and 3 represont sectional views of the hub of the
pame, through the eam, A, showing the action of the Iatter
upon the shaft, The cam or eama on the pulley or eoupli
being turned, creatn the frietion or grip, by which the pul.
ley or coupling is held, and which Increases in proportion o
the amount of foree exerted ; consequontly the palleys, ote,,
are hold firmly upon the shafts. When pulleys are required
to work In opposite directions (which is not often the case),
roverse cams will bo used.

This doviee, applied to shaft couplings, it Is claimed, will
effect oven & greator saving than when ap.
plind to pulleys, as the couplings will be in
one picce, doing away with the labor of fa.
cing, the expense of bolw, ete.; and as the
flanjes will bo dispensed with, less weight
of motal will be used. Still further, if pro.
perly cored, the boring alse may be saved.

Thininvention, we are informed, possesses
not only the quality of self-tightening (which,
in Jtaclf, is ao lwportant consideration, es.
pecinlly where acoess to the means of fasten.
ing 15 difficult), but it can also bo easlly
loosened when it Is desired to remove & pul.
ley to snother part of thoshiafe; it is claimed,
therefore, that n great deal of labor, which
usually attends soch operations, is dis.
pensed with, Itis farther claitaed that it
does not prove injurious to shafts, ss is the
case with set screws, espocially on their giv-
ing out, an aonoysnes which is too often
oxperienced by thoso who use them in cases
where” much power s requiied ro bo trans.
mitted.  This quality particalarly adapts ita
npplication to pulleys on cold rolled shafts;
ns in such cases, key seats, ote,, are objec.

tionable, as breaking the surface causes them

to warp. Fig. 4 shown the invention as ap-
plied to a shaft coupling, two mortices being made, on eithier
side of the center,

W are informed that actual trials, by & brake on the sur-
face of a pulley provided with the devies, failed to loosen
the Intter, and caused a scarcely porceptible indentation on
the shinft, The invention is in puccessful operation in va-
rious localities in Canada,

For information regarding sulo of shop rights, ete., ad-
dress tho pstentee, Mr, Henry W. Cox, Peterboroogh, Pe.
terborough county, Ontario. Putented through the Scien-
tific American Patent Agency, June 10, 1873.

IMPROVED WRENCH.

Any ono who has ever removed the wheels of a carringe
to oil it, will at once appreciate the improvement which the
annexed engraving illustrates. An ordinary wagon or car.
ringe wrench is cast with a slot in one side of the square,
in which a small elastic rubber roller, A, is hung, extending
into the open space far enongh to pinch the nut so that it
will remain firmly fixed in the wrench when it is removed
from the axle. There is also 2 handle, B, Fig. 2, projecting
from the shank a short distance from the box and at right
angles with it, by which the nut, when loosened, is rapidly
turoed off witha crank movement. The handle also serves
to steady the wrench, keeping it from slioping from the nut
while being loosened, when, as is frequently the case, it has
become very tightly screwed on. This improvement sup.
plies a cheap and, doubtless, efficient wrench which, it is
claimed, ronders the usually tedious and dirty operation of
oiling or greasing rapid and cleanly. With it there nred be

no rapping of the knuckles, no dropping of the nat and final
replacing with the fingers, which so exhaust the patieace
and ratfle the temper.

Fig. 1

Fig2

For further information address the manufacturer, N, L.
Post, P, 0. Box 62, East Cleveland, Ohio, by whom it was
patented Febroary 11, 1873,

v -

A tho Patent Office, Washington, ovary examiner is now
favored with the help of o lady clurk, who takes charge of
the official correspondence and looks after the odds and ends
of the examiner's business, There Is one exception, however,
The examiner of medical inventions is debarred from feml.
nine assistance, and Is compelled to keap o olork of the mas-

culine gender,

\
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KANSAS CITY, MO, AND ITS COMING EXPOSITION.

There are probably fow loealities which more substan-
tially typify the rapid growth, bath in population and mn
terial prosperity, of our Wostern towns than Kansas City,

Mo. In l.hr year 1855, its Inhabitants numbered but 600, | gently required ;
and this figure, up to the taking of the census in 1860, had |

iucrwuuul 1o
4818. In the
ensuing ton
y ars, the Iat
t r total aug-
mented  over
six  hundred
percent; while
at the present
$ mo it Is osti.
mated that the
population ag-
gregates over
40,000 souls.

Situated in
Jackson coun.
ty,on the right
bank of the
Missouririver,
Kansas City
forms the ter-
minus of nine
distinct  rail-
ways; in addi-
tion to which,
there are three
lines entering
on the tracks
of otheis, and
four new roads
ia progress of
construction.
The completed
routes are the
Missouri Paci-
fic, the St,
Louis, Kan-
sus City, and
Northern, the
Hannibal and
St. Joseph, the Kansas City and Council Blufls, the Missouri
Valley, the Kansas Pacific, the Leavenworth, Lawrence, and
Galveston, the Kansas City and Santa Fé, and the Kansas
City, Fort Scott, and Gulf, Those upon the tracks of others
are the Toledo, Wabash, and Western, the St. Louis, Alton,
and Chicago, and the Kansas City and Louisiang, The new
lines are the Kansas City, Memphis, and Mobile, the Kansas
City and Keokuk, the Kansas City, Wyandotte, and North-
western, and the Kansas City branch of the Atchison, Tope-
ka, and Santa Fé. A fine railroad and wagon bridge, built
at a cost of $1,000,000, and the first ever constructed across
the Misgouri, spans the river and supplies another means of
access to the city.

It may readily be imsgined that so many concentrating
lines of railway—n noticeable fact in connection with which
is that not one was in operntion at Kansas City before the
spring of 1865,—attracted ns they were to this locality as a
point of reshipment and & market for the rich mineral and
agricultural resources of the surrounding country, hsve been
Jargely contributive to its prosperity. This result has been
rendered still more beneficinl from the fact that a competition
has been engendered between the railways and the river
boats, o circumstance which has led to the cheapening of
freights to a degree below those to any other point West,
and hence has given to the trades and manufactures of the
city & vigor and strength rarely found in new established
towns.

As regards the industries of the place, among the most im.-
portant is that of packing cattle and hogs, twice as much live
stock, it is said, being there slaughtered as in any other city
of the Union, In 1872, 187,221 hogs were packed ; and wo
understand that the Lusiness, owing to increased facilities,
has been carried on during the present year on a largely in.
creased scale,

Although founderies, mills, furniture factories, and simi-

SCCTION THROUGCH
CENTRE oF BRIDGE .,
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. : BROWNE'S COUNTERBALANCED LIFTING
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r establishments are well ropresented, it seemn that there
is abundant room for many othrs, Starch works and dis.
tillerles are neoded to manufacture the surplus corn, Tan.
neries, glue, and comb factories are also and even more ur-
for although Kansas City exports hides,

hornw, hoofs, and bones, the finished staples of sole leathor,

glue, bone buttons, etc., are imported in great profusioa.
Smelting works and white lead mills will also find an abun.
dant field for operation. There is a plentiful supply of coal;
and from the proximity of the town to the mines of Colora-
do and Utah, and the minerals of the Ozark range, there
seems no reason why a large share of the business of smelt-
ing, which now, at enormous expense, finds its way across
the co tinent, and even to Swansea, in Wales, should not be
done hiére. In fuct, there is every pre-requisite st hand for
a great manufacturing eity and a market of almost unlimited
extent, '

In order to stimulate local encrgy and, at the same time,
to draw the attention of the rest of the country to the rich
resources in the neighborhood, the citizens of Kansas City
have, for three years pnst, held an Annual Exposition and
Agricultural Faix, which has been the means of attracting
large numbers, both of spectators and exhibitors of stock,
agriculturnl machinery, products, ete., from all parts of the
United States. A fourth exhibition will take place during
the coming fall, and the managers, we understand, have se.
cured liberal arrangements for transportation of freight to
and from the Fair. They offer to handle and display, free
of charge, all articles consigned to them, and will repack
and return the same to such owners as may be unable to at.
tend in person.

We give herewith an engraving of one of the ample build-
ings, in the number of which are included power, fine art,
and agricultural halls,. The grounds comprise 97§ acres,
Iaid out with groves, race tracks, and every attraction and
convenience. By addressing Mr, D, L. Hall, the secretary of
the expostion, at Kansas City, premiam lists and more de-
tailed particulars may be obtained.

It goens to us that this Fair is well worthy of the atten.
tion of manufacturers and others, who propose to contribute
this year to the various expositions throughout the couatry,

——————————————————

particalarly as they incur littla or no expense in forwarding
their goods to a locality which will doubtless prove an oxcol-

lont markot

The Projected Indo-Russian Rallway,

The now railroad projected by M. Ferdinand de Losseps
intoextend from
Orenbonrg, Rus-
wia, on the line
of separation be.

[ tween  Europe
& and Asis, and
- Peshawur on the
confines of Af.
ghanistan, thus
forming a direct
route, connect.
ing the centerof

Asia with the

northeastof

Europe. Oren-

bourgis now the

terminus of the
system of Ras-
sian railways,
while Peshawur
is the starting
point of the An-
glo-Indian lines.

The distance be-

tween the river

Ural, on which

the first of these

towns is sit-a-
ted,and the Pass
of Khyber, near
the second, mea-
sures about two
thousand three
hundred miles.

The junction of

the Anglo-In-

dian and Rus-
sian lines will

MAIN BUILDING OF THE KANSAS CITY, MO, EXPOSITION. DRy e

cand, in Bokha-

ra. When this great road is completed, there will be seven

thousand five hundred miles of continuoas rail between Ca-

Iais, France, and Calcutta, making the timerequired to reach
the latter city, from New York, about twenty days.
COUNTERBALANCED LIFTING BRIDGE,

This invention, patented by Mr, Walter Browne, C. E.,
and described in the Engineer, relates to the class of bridges
which are opened by being lifted into an erect position, after
the manner of the ancient drawbridges. In order to facili-
tate the operation of lifting, it is usual to make the jib end
and heel end of the bridge balance each other round the
shaftor axle. Itisin the arrangemént of this counterbal-
ancing that the present invention consists. The counter-
weight in this case is not attached to the bridge so as to
form partof it, but is contained in a separate pit or chamber
placed some distance behind the heel of the beidge. This
counterweight may consist of a cast iron box filled with sand,
water, or other convenient material. To euch end of this
box a chain is attached which passes over a pulley at the top
of the pit or chamber, and is thence led to the point of at.
tachment to the bridge. This point of attachment should ®e
over the axle of the bridge und at a considerable hight above
it, 80 as to give a suitable leverage to the pull of the chain.
This hight may be obtained by placiog the axle below the
bottom of the bridge girders, and by usiog a bracket or
standard bolted to the top of the outside girder, to which
the chain may e attached, It will then be seen that, sup-
posing the moment round the axle of the weight of the
bridge to be equal to that of the pull of the chain when the
bridge is down, then, as soon as the bridge is mised, the
moment of the pull, acting at a longer arm, will be greater
than that of the weight, and will therefore continue the
motion of itself. The point of attachment should be so ar-
ranged that, when the center of gravity of the bridge is ver-
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* entrance into the ear is less objectionable, but even this is
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tioally over the axle, the lne of the chaln produced mny
alao pran through the axle or nearly #o, s that the two
Woments may be zero mbout the same time. From this
point the momont of the ehnin, still acting In a contrary di.
rection to that of the welght of the bridge, will tend to ntop
the bridge, or to destroy the wotlon proviously given; and
an it will again hinve a propondemnce over the moment of
tho welght, tho bridge may be brought to rest in its proper po.
sitlon whon fully open. In closiog the bridgo the same offocts
will be produced, the countorwoight accolorating the wotion
of the bridge in the first half of its travel and retarding it
in the second, so that it may be brought to rest in its origi
.‘llnm: obtain some date for comparison, the Lirldge
hias beens taken for which the invention was originally de.
signed, namely, & two loaf bridge, 29 feet wide out to out,
spanning a 40 feet opening.  An estimnte has boon made of
the cost of this bridge on the counterbalanced wystem, as
compared with that of the other types of bridge which
might be employed, with the following results:  The coun.
terbalanced bridge costs 15 per cont less than an ordinary
lifting bridge or a rolling bridge, and 34 per cent less than
a swivel bridge; there would also be considerable economy
in working, and the new device would, by its construction,
bo Jess affected by the wind, when elevated, than the lifting

bridge.

Injuries of the Ear,

* Among the causes of injury to the car must unfortu.
nately be reckoned bathing. Notthat this most important
and healthfal pleasure need, therefore, b in the least dis-
couraged ; but it should be wisely regtlated. Staying too
long in the water certainly tends to produce deafness as well
as othor evils; and it isa practice against which young per-
sons of both sexes should be carefully on their guard, But
independently of this, swimming and floating are attended
with a certain danger from the difficulty of preventing the
entrance of water into the ear in those positions. Now, no
cold fluid should ever enter the ear; cold water is always
more or lessirritating, and, if used for syringing, rapidly
produces extreme giddiness, In the case of warm water, its

not free from disadvantage. Often the water lodges in the
ears and produces an uncomfortable sensation till it is re-
moved; this should always be taken as a sign of danger,
That the risk to hearing from unwise bathing is not a fancy
is proved by the fact, well known to lovers of dogs, that
those animals, if in the habit of jumping or being thrown
into the water, so that their heads are covered, frequently
become deaf. A knowledge of the danger is a sufficiont
guard. To be safe it is only necessary to keep the water
from entering the ear. If this cannot be accomplished
otherwise, the head may be covered. It should be added,
however, that wet hair, whether from bathing or washing,
may be a cause of deafness, if it be suffered to dry of itself.
Whenever wetted, the hair should be wiped till it is fairly
dry. Norought the practice of molstening the hair with
water, to make it carl, to pass without remonstrance. To
leave wet hair about the ears is to run great risk of injuring
them. In the washing of children, too, care should be taken
that all the little folds of the outer ear are carefully and
gently dried with a soft towel."”

A correspondent sends us the foregoing, clipped from a
newspaper, and asks our opinion thereon. He adds : “Iam
partisily deaf (doctors say from cold), and I was told that
bathing my ears in cold water was good, being a sort of a
stimulant. I can hear very well in a machine shop, ortray-
el@g on the cars, the jarring noise causing the drum of the
ear to vibrate and allowing sound to enter.”

REMarks By THE EDITOR :—The statements contsined in the
above paragraph are quite correct; and, it might be added,
of practical value. The ear is quite as liable to injury
from drafts of air as from cold water, The modern style of
cutting the hair in men, and of arranging the bair of wo-
men, is much 1o be deprecated ; because it was intended by
Nature that the hair should fall over the ear, and form thus
& protection to it. But as we cannot throw down so great a
goddess as fashion, we must uso care and artificial means
for the preservation of this delicate organ.

If sitting in a draft is upavoidable, the handkerchief
should be applied to the ear oxposed, or a pledget of cotton
Inserted within it. The ordinary manner of washing the
face does no harm to the ear, bocause the canal leading to
the drum of the ear is partinlly occluded by wax, and water
does not penetrate far; but all swabbing of the ear, whether
with dry cloth or lint molstened with ot or cold wnl&(-r or
other fluid, is by no means to be advised, as it removes the
wax, the necessary safeguard to the internal ear,

Our correspondent is suffering probably from a thickening
of the epiderm’s of the tympanum, caused by chronie in.
fiammation, set up, perhaps, by cold, but it may bo by other
irritation. He should place himsolf under the care of some
competent aurist, and not attempt to doctor himself,

The Nature 'ol Infection.

Investigations, says Dr. J. J. Brown, result in establishing
these facts: There are low forms of life, some of which can
and some of which cannot be seen with the microscope.
More than thirty varieties of these Infest the human system.
They permeate the fluids and solids of the body, They are
known 1o be the cause of some disenses, which makes it pos
#ible that they are the cause of others. The cause of infoc-
tious disenses Is obscure. Probably they are eausod by
species of parmaites. This supposition matures into an es-
tablished fact when supported by the following truths:

Infection 1s n solid granule, Such remedion se are mont
destructive of parasites are most efficaclous in communieablo
digensen.  The causo dies; only living things are subject to
death. Lostorfor shows them or thelr germa actually to ex.
ist in the circulating blood.
———) () O+ ———
Now Opticnl Tastrument to KExhibit the Mechanlonl
CUombinntion of Colors,

IFrederick J, Bmith has designed the following instrument,
which he describes in a recent number of Nature:

To the center of &
disk, A, which can
be eaused to revolve
by the wheel, G, a
plain mirror, B, s
fixed at anglo of 45°
to the surface of the
disk, In front of
the mirror is placed
a prism, D. At the
edge of the disk
there are placed dif-
forent slides, E, for
cutting off any par-
ticular rays; also, :
above the mirror, is endios
a small slit cut ina
plece of brass, C, to
admit the ray under
examination,
£ zris a ray of
light which, passing
through the slit, C,
Is deflected at right
nngles by the mir-
ror, B, through the
prism, D, and is
then received in the
form of a spectrum
upon the screen, S
As soon as the
wheel, @, is set in motion, the spectrum also moves round
the conical sereen, 8 8;and when a certain velocity is arrived
ut, the colors combine and form the original colored light
which is entering at the slit, C. In the same way, by using
the slides, rny two or more colors may be combined to form
the resultant color.

A Good Journal Box.
A correspondent, Mr. C. W, Crawford, of Brazil, Ind,,
makes the following suggestion fora journal box, and hopes
the mechanical profession will avail themselves of it,

He claims the advan-
tages of simplicity of
construction and, conse-
quently, cheapness. The
side brasses are of such
shapoe as to always take
up the wear both hori-
zontally and vertically, by simply scrowing down the cap,
without the use of liners, wedges, sot scroews, ete. The
journal, being held at three points nearly equidistant, en-
tirely reduces the liability to thump or pound. The box
may be fitted with bottom brass or lined with Babbitt metal,
according to circamstances. Mr. Crawford states that this
is the best main journal box now in use for steam engines.

IMPROVED TESTING MACHINE.
Among modern refinements in the art of construction
must be placed in the foremost rank the experimental de-
termination of the cohesive strength of materisls under
s.rain. The nice adjustment of dimensions and construc-
tive parts is & corollary of such a knowledge of the ulti.
mate strength of bodies, involving economy of material and

cost, The bearing thereof upon the stability of structures
s of emsential import ; and as & fortress Is no stronger than
its weakest point, so, whatever be the powers of resistance
of the constituent clementary parts of any structure, such

unlon, or vohicly, an painters might eall It, shonld ﬂm
of equivalont strengel, 3 g
Unually, howevor, the alwolute and relatiye strengths of
the coment or mortar, that converts the mparate elementy
into the combined wholo, are very much mntter of chases
and guesswork; henco rowults & waste of power or an in.
cronse of risk.  Ann factor in construction, however, the
strength of cements wnd mortars has come to be rogarded uy
n fit subjoct for netual detormination, and the machine iiluy.
trated in the accompanylng engravings aims at placing 61
means of test in every one’s reach. Itis the patent of Messrs,
Michele and Carrington,

Sample blocks, grooved as shown, are formed from the
comentitious material required (o be tested, and allowed to
et and become dry.  After a sufficient intorval they nry
placed in the corresponding and suitably formed jaws of the
tosting machine, the lower juw being pivoted to one ungleof
n toothed quadesnt, movable by worm and liand wheel, and
pivoted on bearings In & pair of parallol standards. The
upper jaw is similarly aflixed to the short bent arm of a
lever, with fulerum pin earried in the same standards, and
of which the long straight arm carries a heavy counter-
balance weight; the welghted arm works against s fixed
gradunted arc carried by the standards, which rest on & bed
plato.  The juws are also connected and united by bolts and
nut} which are not screwed liome, so that a little play is al.
lowed for the fracture of the cement block, to the extent of
one wixteenth of an inch or so. Attached to the weighted
arm is also an index pointer, capable of being raised, but
not depressed, with it.

The action of the whole apparatus, for the illustration of
which we are indebted to fron, is very simple and effective
the eament block or other material to bo tested being placed
within the jaws, the hand wheel ie turned, which, operating
by the toothed quadrant, draws down the block, jaws, and
shiort lever arm, causing the weight to move outwards and
upwards, thereby exerting an ever Increasing strain upon the
block of material undergoing test, and of which the resis.
tance must eventually be overcome, resulting in fracture;
whereon the weight, being released, drops back until canght
and retained by the bolts and nuts uniting the jaws; but
leaving the pointer to indicate the breaking strain upon the
gradunted are, The peculiar feature of this apparatus is
the gradual application of, and increment In, the strain ap.
plied, avoiding all jerk or uneven strain, which might exag-
gerate the breaking effort and yield untrustworthy results,

The Average Migratory Mechanle,
“Forfex" sends us the following portrait, evidently
taken from life :

The average migratory mechanic, with groat self-abase-
ment, applies to the master mechanic of the shop for work,
This gentloman, though regarding him distrustfully on
goneral grounds, from press of work in the shop violates
his better judgment, employs him conditionally, and sub.
mits him to the foreman, who conducts him to his station.
New masn scrapes acquaintance with nearest workmsn by
remarking casually : ** Work must be looking up in this es-
tablishment,” and adds ostentatiously: * The old man sent
for me to New York, and would not take no for an answer;
80 to quiet him, concluded to stay till he can get another
man in my place, Vessel's on dry dock any way for two
months. “What vessel? Why, Blue Warrior; chief engi-
neer. Ron Uncle Sam’s blockade in ber during the war"
and, winking confidentially to listener, who begins to feel an
interest in him, signifying thereby his desire for secrecy on
that point, continues: * Two thousand dollars prize money
home. Ain't got a spare pair of overalls till trunk comes
from city ? Thank you. Do 's much for you some time. Ever
been in Halifax? I built nine locomotives for railroad there.
Had ninety men. Ever go there I'll give you a line to boss of
whole concern. It "1l get you a job on sight.  Pretty good
lathe this. Always did like 1o run a double ender. Man
nin't liable to get dozy. Lost eight hundred dollars once on
contract for building tools for navy yard, Woman, you
know ! Went tosen, Think I'll recover it, though. Ap-
plied to old man there. Says show’s good. Know in four
woueks,  Write tohim to-night. Tell him to send lotters to
this place for next two months. Ain't got four dollars in
your clothes? Expect package of tools by express, and mate
of the vessel's going to send lot of the best tobacco. Smug-
gled. Thank you. Bet you'll lose nothing by this. You're
like S8am Cunnrd. Bully fellow. Father's rich. Seconded me
onco at o little mill,  Police always around when they're not
wanted, (ot any tobaceo till mine comen? Solace or Cen.
tury ¢ Both good, Whon I was in Cuba,” ete,, eto. New
man ingratintes himeelf into the confidence of sl he can,
borrowing as much ns possible from his too credulous shop
matos, talking away his employer’s time, and sequestering
lin carclessly done work: until at the expiration of two
wooks an envelops, containing his wages to date and dis.
pensing with his sorvices, is laid on his lathe. Morning
discovers to the widow lady with whom he boarded that he
lias flown in the night; and upon this being understood at
the shop, there Ix, stralghtway, mental resignation of sums
of money, light tools, clothes, and tobacco,"

BORAX 1N CALIFORNIA,—Discoveries of borax in Califor-
pin and Nevada have been made to suth an extent as to
warrant the belief that from these sources the markets in
the onst of the American continent will, at no distant time,
boable to draw their chiof supplics.

-

A WRITER in the Onelda Girewlar recommends saw dust as

a substitute for stockings. A tablespoonful of the dust in

Under the microscrope of Chavean, the sctive principle of

as the stones and bricks, it is essential that the medium of

oach boot will do, keeping the feet dry and warm.
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AMERICAN ASSOCIATION FOR THE ADVANCEMENT
OF BCIENCE,

The annusl meeting took place at Portland, Mo, Augunst
90, undor the presidency of Professor Josopl Lovoring,

Ex-Preatdont HiIL of Haevard, rond o paper on o mathoe
matical subjeet, and Profossors Young nnd Hough deseribod
their difforent dovices for controlling, by un olectrio ourrent,
the movoment of the chronograph, Ioa, 1, B. Blliott, of
(lo Treasury Department, read o paper on the relution of the
frequency of surorns to chuanges in the longth of tho enrth's
rading-vector, Tho associntion of the aurorn with clectrle.
al or magnotio changes or disturbancos in the earti's crust s

woll undorstood ns invariable, The ditfieulty of working the
telograph during intense auroras demonstrates this truth.
Wo cannot gay that the atmosplierie distarbance—tho surom
—causes the earth's disturbance; wo cannot say that the ter.
restrial disturbance causes the aurorn. Porsibly they may
poth be effects of some cause yot undiscovored. The surface
of the sun Is subjoct to vast disturbances, as is manifost by
the spots which appear and disappear so suddonly. Honco
tho amount of radiated heat, no doubt, varies groatly, In
(leso varying thermal conditions, we have the efficlent causes
of magnetic disturbances. An investigation of the recorded
observations of nuroras, published some years ago by Pro.
fessor Lovering, shows that the maximum number were seon
jn themonth of October, and the mintmum number in Mareh,
the number doelining from the former date and incronsing
from the latter, These months mark the extremo points of
the earth's orbit; hence, in these varying thermal condi.
tions we have, if not o eause for the aurora, at loast a most
remarkable coinoldence, ™

Professor Wm. A, Rogors, of the Harvard Observatory,
detailed the results of many ingenions devices designed to
render more delicate and exact the various instruments of
astronomical investigation. His special purpose was to ob-
tain a substitute for the *‘ spider lines” of the telescope.
This he finds In a sot of lines etched upon glass by hydro.
fluorio acid, and rendered opague by “ filling " with plum.
bago. The process is too intricate for deseription without
the beantiful specimons of etehing on glass, which were ex.
hibited. Quite a lively and somewhat dashing discussion
followed among the star gazors on the value of certain refine.
ments of modern instraments, Professors Hough, Hilgard
and Young taking purt,

Profegsor Putnam, of Salem, presented a statoment of his
investigations upon n curious fish, the liparis, which has
for o long time been a subject of specinl interest nmong
aodlogists,

Professor T, Storry Hunt very ably discussed the geology
and economic mineralogy of the southern Appalachinns,
After sketehing, in a clear and comprehensive manner, the
geological origin of the great Appalachian chain, ho pointed
out the curious decay to which the micaceous and schistose
rocks, which compose the great mass of these mountains, is
subject, producing what is popularly known as rotten rock,
which it really is. While the drift somewhat uniformly
covers the surface of the Northern States, it does not extend
gouth of the southern line of Pennsylvania; and hence in
the Southern States the soil is the direct result of the decom
position of the rocks underlying that locality. A great vari-
ety of valuable economic suggestions were deduced from
these observations.

A debate arose between Colonel Whittlesey and Lowis H.
Morgan, Esq., on a paper read by the former on the ratio of
increase in the human race, with its bearing on the date of
its origin. The special point was as to the probable num-

ber of the Indian population at remote periods, the reader
claiming a high number, from which Mr. Morgan most ably
dissented, his extensive erudition on that subject rendering

him, perhaps, the best authority in the country.

FOREIGN APPRECIATION OF AMERICAN INVENTIONS,
Mr. Moses G. Wilder, of 121 Chambers street in this city,
has, we learn, contracted with the Farrel Foundery and Ma-
chine Company, of Waterbury and Ansonis, Conn., to man-
ufacture his machines, he having purchased the patterns and
drawings from the New York Steam Engine Company.
Sines the lustration of these valuable inventions in the
ScieNTiric AMERIOAN, Mr, Wilder states that he has received

repeated requests from foreign periodicals for the privilege

of presenting the devices in their pages for the instruction

and benefit of their readers. The fact of Engineering, of

London, publishing a full page engraving and description,

and other journals which rarely allude to tools designed
abroad making similar offers, free of any expense, indicates
the estimation in which improved American inventions are
held in other countries, and is a substantiul recognition of

the merits of these particular machines.
-

The Mennonites,

of their seet proventing them from doing military duty.
brief, they are an order somewhat similar to the Quakers.
oy come from the valley of the Vistula river, which they
. thiokly settlod und cultivated, showing, by their pro.
 both i industries and education, s marked differonce
the ordinsry type of continental peasants.

elogution lna recently visited Colorado, Texas, Minne-

What with the proposed advent of several thousand Eog-
lish laborers and the contemplated immigration hither of
150,000 of the better class of Russisn peasantry, there ix an
) for the settlement of our western ter-
, and its mapid development by a very superior elass of
: ) The Russians, otherwise known as Mennonites,
mm on account of religious scruples, the ten.

;e
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held out every inducement; and it Is understood that there
will bo several gettlements along some of the principal lines,
A second deputation of about 100 lately arrived in this city,
nnd is composed mostly of young men with thelr families.
[t s hoped that o body numbering over five thousand will
omigrate by May next.

- - -
Homarkablo

Rollway Disastors.

A collision recently took place on the Chicago and Alton
rallway botween n passenger express train running ot the
rato of 35 miles an hour, and n coal vrain, of thirty-five cars,
runuing at o speed of 20 miles an hour, Neither of the en-
gineors saw the other's engine until it was too late to reverse,

 fact accounted for by the curve in the rond, and partly by
the dense fog. The two trains came together with fearful
force, Being on the curve, however,both engines left the track
and passed each other, that attached to the coal train strik-
ing the baggage car a fow feet from the end, breaking the
coupling between it and the smokiog car, which the engine
struck square in the end, and with sueh force as to throw
the forward end in the air;so that the engine ran under it,
tearing the floor completely out and hurling the fifty or
sixty unfortunates who were in the carin a struggling mass
to the lower end, where there was no chanee for escape, and
then ensued a scene of horrors which cannot adequately be
described.  The smoke stack and dome of the engine were
knocked off by the collision,and broken timbers of the smok-
ing car penetrated the boiler, letting loose a dense volume of
hot steam, which poured into the car, blinding and sealding
the helpless inmates, who with shrieks stroggled vainly to
oxtricate themselves. Eleven persons were killed and thir-
ty-five dreadfully injured.

ANOTHER STRANGE DISASTER,

On August 19 at 3 40 A. M. on the Great Western Railway,
Cannda, when the New York express train approached the
Woelland canal at Thorold, the draw happened to be open
The regulations of the road and the law require the full stop-
page of ull trains at all draws,but in this instance, to the as-
tonishment of everybody, the [train kept on at full speed
and plunged into the canal. The train was drawn by two
locomotives, and consisted of soveral baggage and express
cars and an unusual number of passenger conches. Both
ongines and all the baggage and express cars plunged into
the canal, filling the chasm so that there was not room
onough for the passenger coaches, and thus all the passen-
gors and employees escaped injury. The disaster was due
to the following singular occurrence: Just as the .ocomo-
tive reached the bridge, the water gage glass in front of the
fire box of the engine burst, instantly filling the cab with
steam and boiling water, so alarming the engineer that he
jumped before bringing his engine quite to a stand.

A Lightning Freak.

The Pittsburgh Dispaich says: *“ During a recent thunder-
storm near Oil City, a large tank owned by Mr. J, 8. McCray
was struck by the lightning. It is & 10,000 barrel iron tank,
and contained 3,000 barrels of oil. The bolt struck the top
of the tank at the edge, and ran completely around the peri-
phery of the top, cutting off the head of every bolt that
fastened the top to the side. The top was raised about two
feet by the concussion, and (he oil took fire, sending an im.
mense body of flame high in the air. In an instant the top
fell back to its position, instantly smothering the fire inside,
The oil burned off the tank and then went out, and no far-
ther damage was done, The cover was not two inches out
of its original position after its fall”

ReMarxs By THE Eprron.—In this case, the lightning
simply ignited the explosive mixture of air and vapor con-
tained in the tank, producing an explosion, the sudden
force of which was just sufficient to cut the fastening bolts
and slightly lift the cover, without projecting the latter
into the air. The lightning, we think, did not run around
and cut the bolts as above described.

The Slerra Madre Tunnel,

The commencement of this enterprise has created less
noise than one would expect from such a huge undertaking.
Yet if it should be ouly partially successful, not reaching the
other side of the range for years to come, the tunnel promises
to become of the greatest value in the development of the
Gilpin county gold veins,

The mouth of the * great bore” has been located about two
miles below Black Hawk, on the north branch of Clear Creek,
some 7,000 feet above the sea, 1,500 feot above the plains,
and nearly 1,200 lect below the level of Central City. It
course is o few degrees north of west, or In a direotion that
would intersect the Gregory, Flak, Hunter and other lodes
15" t0 20" from & perpendicular. The Boltall, Mammoth,
Winnebago, and other lodes of that system would be cut sta
very acute angle.

From the mouth of the tunnel to the Bobtall lode, in a di.
rect line, is 11,000 feet ; and from that point on to the Greg.
ory, about 800 more. The course belng about 30° north of
west, it will run under Central City, almost dirvetly beneath
Eurcka street, and pass a short distance up that guleh, cut
into Gunuell Hill, and pass throngh it into the main range,

The Bobtail is the first known lode of any prominenco that
will beintersected.  This, as has boen sald, is 11,000 foot from
the mouth, and will be strack about 1,300 feot from the sur.
fuce. From this point on, the great bore will atrike the
(iregory, Bates or Hunter, Gunnel, Prige and Winnebago,
in the order named. The three latter lodes are about 16,000
fact from the mouth, and will bo opened nearly 2,000 foot from
their surface outcroppings. Beyond these, if the tunnel ever
reaches so far, it is not improbable that othor valuable and
jarge veins will be met with. The main divide botween Con

tral City and Middle Park s from 11,000 to 12,000 feet high
in places rising to nearly 14,000 foet. In pasaing through
this, the tunnel will reach its greatest dopth, namely, from
5,000 to 7,000 feet.—Mining Reviaw.
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Tho FPorpolise. ¢ )
At the Brighton (Eng.)aquarium the keoper in charge of
these interesting animals iy now in the habit of nnwmqn!j_l‘-
them to their menls by the call of & whistle ; approsching foot.
steps,oven, cause great excitement in thelr movements, and re-
ceut experiments have proved them to be acutely sensitiveto
the vibrations of sound. By the physiologista more pleasing
spectacle can searcely be witnessed than the gracefal nction of
these cetacea us they swiftly pursue their course up and
down their spacious tank, ascending tothe surface of the water
at intervals of fifteen or twenty seconds to breathe, each in-
spiration being accompanied by a spasmodic sob-like sound,
produced by the rush of air as s breath is rapidly liberated
and inspired through the single central blowhole.
Onward progress is effected in these animals, as in all
other cetacea, exclusively by the action of the horizontal
caudal fin ; the development of musele at the “ wrist ” of the
tail on which this action depends being enormous aud plainly
vigible externally; the pectorals are devoted principally to
the purpose of steering the cresture to the right or left,
aiding it also in rising to the surface of the water.
The fact alone of the porpoise suckling and evincing
much maternal solicitude for the welfare of its young indi-
cates the guperiority of its position, in the zodlogical scale,
above that of the other representatives of the finny tribe.
A few dog fish, acanthias and mustelus, three or four feet
long, placed in the same tank. soon fell victims to their tyr-
anny, the porpoises seizing them by their tails and swim-
ming off with and shaking them in a manner scarcely con-
ducive to their comfort or dignified appearance, reminding
the spectatorof a large dog worrying a rat. The fine stur-
geon, six feet long, now skaring an adjoining tank with the
cod, was first placed with these animalg, but in a short time
was so persecuted that for safety it had to be removed;
while to this day the Iacerated condition of its tail bears
witness to the pertinacious attention of its former comrades.
Some large skate (raja clacata and maculata), while they
maintained their usnal habit of lying sluggishly on the floor
of the tank, escaped molestation; but no sooner did these
fish display any unwonted activity thanthe porpoises were
upon them, and, making o convenient handle of their charac-
teristic attenuated tails, worried them incessautly. It need
scarcely be remarked that the skate were removed before fur-
ther mischief could be done, leaving the porpoises, with the
exception of a few conger (which during the daytime mostly
lie hidden in the crevices of therock work), turtles, and a hage
mornk fish (riina sguating) sole occupants of the colossal
tans.
‘While far behind the porpoises in display of intellect, the
the representatives of the gadida, or cod family, are by no
means the least intolligent of fish. — Nature,

Balloonaria,

The preparations for the transatlantic balloon voyage are
now far advanced, and our enterprising contemporary, the
Daily Graphic, tells us that an extra force of hands, work-
ing day and pight, will hasten them to completion. It is
believed that the great fabric will be ready for filling by the
80th of August, when it will start on the journey as soon as
fully inflated, Besides the large boat suspended under the
car, a smaller canoe will be carried, 10 serve as a life boat.
This latter craft is fourteen feet long by twenty-cight inches
broad, and is made of paper three eighths of an fnch thick.
It is & fine plece of workmanship, and is constructed withair
chambers so as to be practically unsinkable. In event of the
leakage from the balloon causing a descent and rendering it
necessary to take to the water, Mr. Dooaldson will attempt
to reach land in the smallor vessel, while the rest of the
party will navigate the larger boat. The above mentioned
gentleman recently sailed the canoe on a trial trip between
this city and Long Branch, making good time and arriving
In perfect safety, although the sea was quite turbulent.
The capabilitics of the

CARRIER FIGRONS

are being thoroughly tested, and some of the birds have
shown a wonderful speed. The Ariel, a pigeon that won
tho $2,000 prize in the international contest in Belginm in
1871, accomplished the distance between New York and
Stratford, Conn,, sixty.-four miles, in thirty minutes. An-
other bird, known as No. 6, made the journey in almost as
quick time. The pigeons are of the finest Belgian stock,
and somo two and a half years ago were imported by Mr. O.
S. Hubbell, 1t is related that the flock, some two dozen
birds in all, were tmported In two detachments, and on their
arrival were carefully confined for a long time in their cotes.
After they bad beon thus mewed up, safficiently long, as
it was supposed, for them to forget all about their transat-
lantic home, the doors of the cages were opened ; bat to the
dismay of thelr ownor, who had invested npwards of a thoa-
sand dollars in them, every pigeon promptly few away.
In about four days, however, all returned, spparently very
much oxhausted and ravenously hungry, since which time
none have ever attempted to leave their present abode, It
Is conjeotured that the binds, on being released, made for
the Atlantic coast and flow along its whole length, secking
to recognige some fontures of their Belgian birthplace.
They have since multiplied very rapidly, and at the present
time number about one thousand.

A number of these plgeons will be carried in the car of
the balloon, and released at Intervals with dispatches which
they will carry, it in belleved, directly to their coto at River-
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ollif.  Ax it ix thrown from tho balloon, sash bird will pro.
Bably iy wild until it slghts land, to which It will immedi

Moly direet Ita conrso, Tho carrlor plgeon has no pecaline
Instinet swhich directs him homoward, ik suoma (o possenn
A momory for places, eonplod with n very strong attachmaent
for Its abode. In its various excursions near the latter, it
becomes acquainted with objects, say for a radius of seventy
miles, 30 that, if onee it sights any part of the circle, it can
easily find its way bome.  On being ot go it first flisw up-
ward and perhaps looks over a circamference sufficlently
Jarge to include 8 portion of the circle above referred to,
toward which ic immediatoly travols, Butin caso 1t slghts no
Known object, then it will fly in w chanco dircotion for some
distance, and then try agaln,and o on for about threo times,
when, if disappointed, it returns to s starting point and
bogine a now fight. A good bird will keep up this ropeti.
tion until it discovers its home looality, or olse it tries so
often 18 to be discouraged ; then it secks a new home, The

HUMOROUS SIDE OF THE YOYAGR

seems 1o form staple oxercise for tho wits of the daily jour-
nals.  Puns of various degreos of atrocity have been perpo-
trated on the name of Professor Wise, and the word ** bal
loonatic ” is so frequently used that it bids falr to becomo
a part of the language. Oae journal suggrstssending up an
experim-ntal balloon, with & car load of a selected party from
the dozen or so emovtionally insane murderers now in the
Tombs in this city, and then, whon at a suflicient elovation,
spilling them out. Another exuberates 1o the effect that
Wise's expedition cannot but be fraitful, because hio is sure
to find so many currents in tho afr, A third ¢ bsoryves that,
if fawing torpedoes are to be dropped along the course of
the balloon, it might be well to provide the passengers of
ocrau steamers with cast iron umbrellas. Some of the al
leged answers of correspandents to invitations, from the
manngers, to a seat in the car are quite amusing. Oue re.
marks that the voyagers are pretty sure to reach some lo.
cality, but whether in this or the other world is questiona-
ble; while another, poetically inclined, replies that:
“If L could read my tirlo clear
To manslons In the akies,
¢ bid farewell t0 every fear
Aad with your gas srise.™

Skillfal Navigation in a Fog.

A correspondent to the Boston Adeertiser, who writes from
Londoy, after completing his voyage across the Atlantic says:
The Siberin, of the Curard line, sailed from Boston, July 1,
on the new goutherly course for Liverpool, and striking into
the fog on the first day out, did not meet with fifteen min-
utes' clear weather, when an observation could bo taken, for
almost eight days. Butno paing were spared by the officers
to muake the dead reckoning accurate. Tho log was thrown
every two hours day and night. On the evening of the
eighth day, our lagitade was estimated 1o be north 40 86°, but
the fog was still dense enough for the fog whistle to be blown,
A littlo Inter it lifted very suddenly, then the clouds broke,
disclosing the pointers of the Dipper, and a moment later
the North Star itself was visible. The chief officer bastened
{for his sextant, carefully took the altitude of the star, and
foand it to be 49 36 10 a second. And on the (enth day we
came in sight of the Skillings, and bore up the coast of Ire-
land 10 the Fastn-1t Light without changing the course a
fraction of a point. And this was the first time the Siberia
had sail-d upon the new course, and during three fourths of
the time she had been enveloped in fog.

DECISIONS OF THE COURTS.
Unlited States Clrcult Court.~--Distriet of Massachu~
solts,
TATEST HAND STAMP . ~THOMAS J, W, RORZRTSON 04, DEXIAMNIN 3. miLr.

This was s motlon for mrﬂlmlur, (njooction In s su't founded on the
zlul of Thomas J. W. Bobe: ar an lmprovement (n band stampe,
tod Septembor 22, 1897, extanded and relssged December 13, 1671, The
patent had beea previously sustalued (B severtl suits. (Roberton va. Se-
combe Maaw octurisg Co., 3 OFr, (iAx..and others ) The motion was re-
A4 on the und that the uvention was antcipated by a large number
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NWL Under such e'renmatances the party, Uy the esmablished
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15 chis exse, however, the Court has coneddered, with s mueh care
would W, 00c qUEstion which kas Deens rataed the munl:l. ',?,',
Sefendant, and vRich may properly be consldered under the question of
. 11 18 contended by Lhe defendant (bat, when B pariy has pat-
ented » tion, and thal combination turns vut to be seless, of no
aility, sad suother P"‘f 8478 10 that combiustion snolber ele-
ﬁum‘y maked the whole practically vecful where (here was fio
ore, Lhe party who thus adds snother element to the comiduation
s ..lg IAKe the prior cotbloation of any practical utility,
Ir Bot an s SBd ChAL Be I8 Dot entitled merely Lo ues his lprovee
mtn' ¥ A5t & Lcense Lo s 1o former combination, but that he
e whule of it; and that view of the law (s undonbtedly correct.
that view of the h: l't‘:- “""‘"{,’ lhll' l'nc’r: Is no lnirisgement in
W0 quistion of Infringeinent only that th
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RBOL ihe Intention of the Court, o any case, upon & mollon lor =
Lajemetrut, to express auy further ortuwn Gpob the question.
e caae, rXcept such as areatnoivtely nocessary Lo the decision
questiou L OB the Wotion fora preliinary lo)Guetion,
S8 sxamiaation of the patent, the Court, while It belfeves that
t:. W 10 De correct, cannot couceive It 1o be applicable £ 1he
ruud by the defendant In this ease that the combination of the
whieh was combiuation of & handle and a series of printing.
mu‘:t: wlvalents, for yn:'u‘:.(“d:‘:« -‘l’u A fxed type form or
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prior to the dato of thils patent-seas known And in nes snd deudt'o.ea'nrl-
onte prior 1o th date of Chin phtent, 1o was, thardform one of the InKing
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The coneluaton of the Court, therefore, I that, snder the presest state of
the proof, (6 slew of Lhe prior decislons (8 Uhe 0aae, (0% 16 Junction must §o,

as seayed for
L o H. Betis, for compialnant.
Sames B, Bodd, tor defendant.)

NEW l_ot‘)ll AND PUBLICATIONS,
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comorrvie. By Henry Bvors, LL D, Author of * Nayl- | 1600 worke, aftor bolug attachor 1o the liead of tha pile botare

ation,”  Nautleal Astronomy,” ote, nnd Profosor of
Mathomatiesnnd A \j)llml Solence ot the Chinrlos Scionce
School, Plymouth, England.  Prico $1.50, New York:
G, P, Patnam'’s Sons, Fourth Avenue and 284 streot,

An oxecellent practios) treatisn, by ab undonbted authority, The work ts
made avatlabile for purposes of fustruction by the addition of some varted
anil exhaustive questions, to be answered by the student. The book ts Ne,
22 in Messry, Putoam's * Advanced Sclence Serfes”

Pracricat. Copsistay: for use in Scienco Classes and
Higher and Middle Class 8chools, By J. Hownrd, Head
Master of the School of Sclence and Art, Islington, Eog-
Iand. Prico 70 conts, New York: (. P, Putnam's Sons,
Fourth Avenue and 23rd street.

An elementary book of the highest class; lnetd in ftx deseriptions and
steadily progressive. The writeris evidently & teacher of ability,

Stear Boruen Exrrostons, By Zerah Colburn,  No, 2 of
Vian Nostrand’s * Science Sories.”  Price 50 conts, Now
York: D. Van Nostrand, 28 Murray and 27 Warron
streot,

Voluminous us tho literaturo on this sutjeot has become, thore (s wtill
room for practical information s and suol sonnd wisdom, drawn from Ho
tualoxperienco, ar the late Mr, Coliurn possossed can never be ont of date,
Wo commend this little book to all our correspopdents who write (o ank
questions on, or to report, explosions of steam bollers,

A'GRARD VICTORY OVER EVERY COMPETITOR IN THE
WORLD,

The followlng Cablo Dispated from Vienna will convey the glad tntelll.
gence to the world that the ~ Worll Resowned Wirsox Sewing Machine *
has oot only taken all of the highest Awards at Falrs and Expositions in
the United States, but that it bas overwheliningly d every Sowlng
Machlce manufactured In the World, and carrled off the fr.t Grand Prize
at the Vienna Exposition:

Viexxa, Auatrla, Aug. 15,1590,
To W. G. Wisox, President Wilson Sewing Machine Company, Cleye:
land, Ohlo:
“ The Wilson Shuttle Sewing Machiue was awarded the Grand Prizeat
the Vienna Exposition for belng tho best Sewing Maokine.* Ravxon.
Advt,

Recent Dmervican and Loveign PVatents.

Twproved Hopper tor Grinding Mills,
Martin Beplogle, Moalton, Iowa.—~For automatically closieg one spout,
and opening the other, of a double or two part stock hopper of grist mills,
1t 1s proposed (o bave a right angled valve armuged between two disks,

up ta be Axed 1o tho machine,

Improved Cradles, PR,
Franklin Chicheatar, Milwaukeo, Wis.~Tha first Invention conalsta i

part cradle ends, set apart and connccted by intarmediate Aprisgs. ¥
*prings, one at cach end, ralso tho e ctenxion and body from the base,
All0% s e eradle or erfh 16 rock back and forth on the springs, the r
motion belng limited 1o 1he width of fhe openiage beiwoss The exte
sud the base. The ssine luventor has aleo patented another eradle fn
there In a contral pivot ot ench end, A flat spring st cseh extremity is
tached at s onds to the fron mall of the body.

Impraved Treadle for Sowling I-m g
Wiiltam . Wood, Maunt Sterilng, Ohfo, assignor to himself sad John
Clarridge, of same place.~This Invention eonstste af & pawl andlever and.
Abell crank comblned with the treadio meenaniam of 8 sowing machine, in
such manner that the operator ean start the machine by s lsferal movements
of one of 1L knses, and thus save the labor of starting ihe wheel by and.
The lavention aleo conalats of & holding paw! combined with the balases
*heel and a double orank, the obiect belng (o prevent the machine £rom be-
Ing tarned baokward, to wiileh a doable cmuk 14 1iable without s holding
pawl.

Tmproved Washing Machine,

Josfah Gllnon, Poutvitle, lows,~A board sot on edge s designed to keep
the clothes npon the opposite sldes of the mackine separate from each
other. An upper roller s fluted longitudinally, sud revolves ia aprights.
To it Is attached the crank by mesns of which the machine s operated.
The lower roller Is aleo fated and alides op and down in slots is (e lower
oart of the uprights. To thelower ends of *he slidiog besringsasd 1o e
upper edge of the ends of the divislon board are sttached pias to which
Arosecored toe ends of the U shaped springs, by which the Jower rolier le
hold up sgainst the upper one 50 as to apply pressore (o the clotbes whille
passdng through the machine. Four rollers at the toner corners of the up,
rights dimfnish the friction as the clothes sre pamsing into and oat of the
machine.

Tmproved Saw.

Sylvester Cook, Alpena, Mieh.—1It Is proposed to divide ihetesthof a
cross cut saw ato groups of four teeth by & wide blank space of about one
Ineh between, ond In each group to have two teeth fronting one way and
fwo the other, with thelrouttiog edges formad at right angies Lo the Jongl-
tudinal axis of the saw. The ends of the tooth are boveled enough for
1 (and the {ng edgos and ends abuped like s chirel edge by bav.
oling them on one alde only. The boveled aldes aro alternately reversed.
At tho heel of ench rear tooth of apalr (s o cleaner, tor seraping ont the
chipa cut off by tho tecth, sald cleaner being an extension of the heel of the
tooth as low as the polot,

Improved Roller Clearer for Spinning Machines.
Charles I, Brown, Lewlston, Maine, asignor to himself snd Alvin Wood-
man, of same place. ~This invention pertalng to an improvement {n the cons
struction of rolls of #p 13! 1and it Ists In
a ed roll with an eulargement, or, in other words, in redoclog Jts di-

and pivotedat tho angle underthamiddie partition b on tho two sp 5
#0 that by a quarter of a revolution on the axis one spontaill be closed and
the other oponed. The side which Is open will bo subjeot to connldorably
more pressure by the graln passiog through than the one which I closed
by the graln In the hopper above, 50 that It cannot ablft until the bopper
from which the grain s runnisg is empty, when the welght of the graln ln
tac other hopper will lnstantly open It by the welght onithe side closing
thespoul. A bell ls attached o the axle of the valve, o 35 to sound each
time the valve shifts snd changes the grists to notify the milier of the
change.
Improved Roel.
Robert Simon, Faterson, N, J.—~Tals (uvention consists In s reel, the
arms of which are provided with dividiog dlsks forseparatisg the two parts
of the skeln, 40 that the silk or thread wound on such reel may be cromsed
moppositedirections In the spaces between alternate palrs of arms, in order
that at such erosaing each separate strand will be above its predecessor.

Tmproved Apple Parver,

William A. C. Oaks, Readiog, Pa.—~This luvention has for its object to o
improve the spple parer patented to the same itiventor oz December 10,
1532, that the knife will make a positive ste p until the spple has made ode
revolution. The invention contists in providiag the gear wheel of the kuife
arm, at that polnt at which the knife takes (ts position for paring the apple,
with two or more recessed cogs and a projecting tooth and lug extension,
in counection with the plnion wheel of the crank shaft, haviog also part of
the teeth cot off and provided with a clrcular fange, 50 that thoreby s fall
stop of ihe paring Kutife 1s obtalned while the fork Is revolving once with
the apple.

Improved Shoemaker's Pinchers.

Willlam H. Hanna, Chico, Cal.—This lavention conslsts of a palr of shoe-
maker’s pinchers, having the Jaws in the same longitadinal plane and the
teeth abuttiog spainst the turning face of the Jaws, 80 as to bring the bite
near to the pivot, and thereby not oaly 1o secure wore leverage I the gripe,
but thus to enable the upper Lo be drawn close to the Jast,

Improved Clothes Pounder.

Edward 8, Ssxton, Greenfield, IL—This invention {4 an Improvement up-
on the clothes pounder for which letters patent were fssued to Ezra Pollard,
December 25, 1238, and conslsts lua woodea block provided with s central
vertical hole and with two clrcular concentrio rows of holes, between which
a cirenlar communicating groove Is formed to allow the alr to enter and
cecape from the lnner row of holes through openings in the outer row or
i the side of the block.

Improved Parallel Raler,

Gustay Blunck, New York city ~This Invention consists 1o & maln alide
plece, with sultable sot serows, moving in a guldo frame carrying tho adjus-
able ruler, and scted upon by a band spriog applied to a wedgedike thumb.
piece, which produces alternately, by the pressing and releastng of the con.
troliing finger the required parallel motion of the raler,

Improved Stop Valve.

George W, Eddy, Waterford, N. Y.~This tuvontion relates to that clas of
Mop valves for water, Meam, gas, ete., 1o which one or two disks or gates
Are arranged (o s chamber traversing the water way, and work transversoly
8Cross the water way on Lhe seat or seats, and are pressed thereon to close
the water passage by mesns of the valve stem; and 1t consists of lovers
combined with the dlaks or gates and an enlargement on the valve stem In
Auch manner that, wheo, (o closing, the gates have returned to thelr soats,
the levers and the enlargement come futo play In such maoner that they
force the gates upon thelr soats with & powerfal lever pressure, whieh Is
prodoced with the stem by the operntor without much effort.,

Improved Truss Nrldge.

Henry J, Hanter and Jose Rice, Scluta, Ohlo,~It 14 proposed 10 have
bottom, middle, annd top chords composed of three paraliel timbers, with
double posts framed or boxed belween the tmbers of the bottow and top
chords, and passing between the Limbers of (5 middie chord without box-
g, snd with bracos drmly secured (0 1he posta snd Ihe bottom chord, sll
18 s manner caloulated to produce very strong frames, capable of spstaln.

ame’er uniformly st every point except the center. Thus constructed,
only the enlargod portion will come tn actusl contact with the rolls of the
spinning frames.

Improved Metal Planing Machine.

Robert Harper, Glenn Mills, Pa.—This Invention has for its objeet to fur.
ulsh an improved machioe for cutting Key sests in shafts withont remor-
Ing sald shafts from thelr bearfogs. Two serews are swiveled in bearfage
attached to the four coruers of the bed. To one end of the screwnare at

tached bevel pear wheels which cogage with similar devices o2 a crom
shaft 10 which power !s sultably applied. The serews also pass through
screw holes In @ cross hoad that siides npon ways wiich are 52 formed as to,
cause the sald head to move hack and forth squarcly, and o sastain the wp-
ward pressare of the tool, thas relicving the screws from any straln, To
the crosshead Is attached a block, the upver and lower sides of which are
beveled to form s way for another block. The shile edges of the yecond
block are beveled to serve as s way for a third bluck, on the forwand side
of which ta a T groove fofmed Lo reselce the tool holder, throigh a slot In
the forward end of which the shank of the tool i paseed. By this construe-
tion, the too! can bo sdjasted vertically and horizontally, sad inclined to
one or the other side, as WAy be required. Four set sctews pam in hort-
zontally through the slde bars of the bed to receive and hold the work to
be planed or dressed. .

Improved Propelling Vessel.

George W. Dow, Brooklyn, N. Y.—~Tbis invention copsists In the im-
provement of that class of boats which use ssction wheels In the side of
boat, drawiag the water In from the side and discharging It at stera or bow,
according (o whether 11 s desired to go [orwand or backwand, It consists
16 the pecullar means for eaabling the doat to be hackod, by mesns of 2 pate
closng the chanpel through whick the water s drawn 10 the rear,sad
iog a reverse ch 1 through which the carvent & foreed.

Impraved Sash Helder.

George W, Iichardson, Columbus, Ky.—The object of this Im't_nb- o
furnish means for holding the sashes of wigdows {n any desired position In
the frame or eastng; and 1t fats In the ar of a spinal or coll
spring, acting upon the sector or wedge-shaped rack. By aslight a"s‘d
pressure on the operating lever, tho sector s turned and the wedge Is moved
downward and the saah released,

tmproved Korosene Heater,

Ziba B, Orandy and Cyres K. Graady, Staffond Springs, Cotn., sszignors (o
themaelves and Willism D, Heald, of same place.~The oblect of this Is-
vention 18 to furnbd Improved facilities for heatiog water and other
llqaids by means of & keroseno lamp: and It coniats in two sanular quid
rescrvolrs arranged around the lamp chlmnyy, Two different Xinds of
Iquide—ay water and milk, for last may be heatod at tho same time
The heater Is madeof Un or similar material, and the chimnoy Is riveted of
soldered with hand solder 20 as 1o realst the effec’s of the heat.

Improved Ladies’ Galter Shoe.

Heary C. Letaluger, Now York city, asignor (0 Edwia C, Burt, of sume
place.—Thls Inventioa bas for (s object 1o Improve the constructios of 1s-
dies’ galters, 50 that there will be no sean croming the tnstep ; snd It oon-
sists 1o having the vamp mado inone plece with one of the hall-gusrters,
aud scamed to the other half quarter, the seam commenclog at the June-
tion of the overlapplog parts, afd termfasting 1a the shank between the
heel and sole.

v

Tmproaved Car Coupling,
Danlel C. Camerer, Martinaburg, Ps.—~This Iavention conniats In the im
provement of car couplings by combining the bufer spring with a right
vulfer bottom, having an upright plate and asliding bdox, haviag parti:
tlons, to sapport the link In & new and convenlent manner,

twprovea Life Preserving Attachment for Rallroad Cars.
John C. Wands, Nashville, Tenn, —This luvestion alus te protect hrake-
men on Tallroad cary, snd consists In & fool plece and rall relsed on & brneks
ot applied to the Lop of cars vo that the brakesmot oan pase from one ear

Iggreat welght in long spans,

1o another without datnage to Iife Or Hmb,
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~Mn':wmo---wnnu..| * 81 4 Line
p—————— : B
Partion offering Inducoments for loeation
."-."g“mq of Mandware employing forty hands,
thuse having asmall factory for sale chenp, sddress
m“"”nuul-n. Dox 0181, New York 1, O

Sitnation Wanted by & practical Machlnist
seghantcsl Engineer as Foreman in & Machine fnop
..mbfl!l Manufacturing Kstabllshment where L

m.mubnqulu-l. Address Voreman, Dox %
toa, Oblo.

Pason's * Time and Prossure " * Recording
(auges " wre tndispensablo when testing ballers, vte., ay

e data only are perfectly roliahin, Bee Ady,

Por Sale—A Now Stover Dimension Planer
ita x it Yor clrediar and price address D 8. & 18,
(0., Das 130, Columbuas, O

Steam and Water Packing Manofactured

The Maudsitan Poching M'*; Co. .18 Praukiors 88,
Y Thie Puckiog s saperior to any (u the Market

Buy Boult's Pat. Molding and Dovetailing
”u};lﬁu.lurlll Kinds odige and surfuce molding, Dat-
1o Creek Machinory Company, Batile Croek, Mich

For2,4,0& 8 1. P, Bogines, Address Twinsg
fros, New Haven, Conn,

Nobody will buy the motal Truss with its
pltiless tron Piuger. Tho New Elastio Truss, 553 Broad.
way, Now York, halds tho ruptare casy till cured. Pros
yure all around the body.

For 81 I will send : How to draw with com-
polin as quick as elrclon.  Address Box 91, Rip.

ey, 0. R
Best Steam Fire Engine or Hook & Ladder
Lamps, Apply to White M't'g Co,, Bridgeport,Ct,

A Condens~d Treatise on Silicate or Soluble
(ises Just publlahed and malled fron on recelpt of §1,
L &J. W, Fouehtwanger, 53 Cedar stroot, N. Y.

Chemienls of wll kinds for all trades mado
1o order 4t onr own Laboratory by addresslog L. & J.
W. Feushtwangor, Chemists, 55 Cedar atroot, N. Y.

Mastor Car Builder wantod immediately,
None peed apply unless fully qualified and farnlshing
pest of refervaces. [lorrick’s Car Woeks, Oawego, N, Y,

Valuable recipes in every branch of Indus.
fry, In the world, furnlshed by Jas.8.Bureh & Co.,Frank-
I, Teun,

A Machinist and o Monlder with o small

can form & partoe p ton goodadvantago. A
ta) 1 rtoecship t W ad d
dress Letter Box 253, Knoxville, Teun,

For Salo—A valuable improvement in Cyl-
tader platers, Dresses tumber out of wind, one or more
sides, whilo wioe pasmsing through at rate of ondinary
warfacing, Workiang model In operation. Address Juo.
L. Meath, Albany, N, Y.

Wanted.—A machine to take burs out of
wool. J. M, Ferguson, 102 Front st, New Orleans, La,

For Inventions or Improvements to facilitate
yoar manufacturing and T, address 8. E. Harthan,
Worcester, Mass,

Wanted.—A competent man to take charge
of eoameling departinent in Card Factory. Apply to
Paper Fadrique Co., Cluclonaty, O.

The Olmsted Oller is the best; it is solf-
righttug, strong opd cheap. All Hardware and Tin
Houses have It.

, Wreeki Pumplog, Drainage, or
mm%mn. t;‘;lcwugl‘n& Advertisement,
Asdrews Parent, inside pare.

laveators who desire to have -their inven
thoes a0d patents introduced and repressnted (o Europe
Uy & geutleman of experience and integrity, should
wddress K., Box 2975, New Yorx Fost Office.

Por Sale—New Patent for Refrigerator and
Beer Cooler, ete., combined: Enquire of or addrces
G, Nuss, 55 19t Aveaus, Sew York Clty.

Bey Seat Cuttiug Machine T.R.Bailey & Vail.

Portable Hoisting and Pumping Engines —
mmmvmu:gs.:-g:?rm

Climax Turbioe, Vi 1 and Hoel 1 Eogt and
Dollers; all with tmp H.
Whitenll] & Co,, Newbargn Steam Eagioe Works. Depot
M Cortlandt Street, New York.

Lathes, Planers, Drilis, Milli and Index
Mictmes. Geo. 8. Lincola & Co., ord, Conn.

Williamson's Road Steamer and Steas Plow,
with rubber Tires. Address D. D. Willlaason, 52 Broad-
way, New Torx, or Ooxu!.h. B <
12 cities of Plttaburgh and Allegheny, address O W.
‘Bearaz, Box 38, Pittabargh, Pa. o
&.'-Am.--‘—a;ym.w Pa.

: o .
l!ll}::h-m ptqu_co..mm.s“..ug eu::gr

Oils.—We take pleasure in
Manufacturing resders

to E. H, | sum

believe his eialing 16 regard 1o fine Eagloe, Spla-
and Sgnal Olls are fully justifiod by the fzct2, and
?Iﬁ.l}vlﬁ“'ﬂlmhnmu

ory. T Balley &Vail,
L1 b e

For Sale—3 Pat's at less than half their value,
wo for Impete sdveriising Lanterma, one for Laprts

Bavelopes, by Kun, Jellerson, lowa

Hydraualic P and Jaeks, now and see
ond haad E. Lyun, £ Grand Streal, Now York

Sure care for Slipping Belts—Satton’s pat
sal Polley Cover Is warranted to do doublo the work
betors the bell will slip Wee Bel, Aw, June Tist, 1028
Page 39, Clreulary ty I W Sut om0 Liberty 52 .5.¥

Catalogue on Transmisslon of Power by
Wire Rope. T. i Dalley & Yall =

Jolt Makers, sond for de seriptive cuts of

Abbe's Nolt Machine, 1o 8, C. Forsalth & Co.. Mauches
e, X. 11

Mills for Flour, Feod, Palnt.In) Drugs Spices
aud all other purposes Hase Bros., WI

wmabarg N.Y
r, with gene
Jod free. by L. &
ow York
S'lieate of Sada and Potash — All grades, in
Hquid, Jolly, and dry state, for sale in qaantities to sult,
by L. & J, W, Feueht wanges, 38 Cedar 81, New ) ok
Parties desiriog Steam Machinery for quar-
ying stone. address Stestn $tone Cutter ColHulland. Ve,
Boring Muechine for Pulloys—no Uit w
sMmpaatiy. T, R Ualloy & Vall, Loockport, N. Y
Brown's Coulynrd Quurry & Contractors’ Ap
sratus forholating snd gon veyng material by tron cable,
VD Andrews & Uro, (4 Watersi.N. X,
The Best Smuattor nnd Separator Combined
Io America, Address M, Doal & Co., Buoyrus, Oblo,
Darapur Regulators and Guage Cocks—For
the beat, sddress Murnll & Kelzer, Balltmaore, Md,
Steam Firo Eogines, ). Gouid Nowark N.J,
Peck's Patont Drop Press. For circulars,
sddress Milo, I"eck & Co,, Now lNaven, Conn,
Gear's Machinery Depot is the largest
known. Uoston Mass,

‘binet Makors' Machinery. T.R.Bailoy&Vail,

R, B. says: A certain length of railroad
track hon o sldiog which Is Just lopg enough to sllow o
tealn to pass on tho mnin Hue, whon the siding bas on it
elght cars and o locomotive, Suppose two tralus, cach
contaltilng stxteen earsand a locomotive, and woving
tn opposite directions, meet st the siding ; how can they
pass cach other ?

J. C L. asks: 1. Will n powerful light of
woy kind, ¥ feet under water, Hluminate ap object la the
WILOF Ko that (L oan be seen ata distance of Wordd feee 2
¢ What kind of Hght Is bost for that purpose and how
oni Emake it 2 3, Can that lght be scon from u small
boat or ship 53 or 100 yards away ?

. L. asks: How can 1 Proparu a wheel for
grinding the carbon dismonds {or taming or working
hard netal?

A B, G, asks: How can 1 prepare alzlng for
a plastered wall to be appliod before Kilsomining

H. H. says: I have n cast iron lhouse far-
oanse that leaks gan, What iy the best recipo forcemant
10 prevent it?

D.J. W, asks: What is the guickest and
best way to dress a deer skin, 5o ax to wake good buck-
san?

C. asks: Is there any cheap metal or alloy
that will resist the action of tomato zeids? Tin and
copper plate are acted upon and desireyed Ia & very
short time. »

R. F. H. asks: Is there a process by which

I csu combine wax with water?

| B OHL M. naks what effect turning has in
| the wmannicturs of bon cream. Does the centrifags
| force, combiaed with «he low Lemuparatare, help (o freese
[ 10 wr 1o b Hke e charning of cream to bring butter?
Answer: The abject of turning or stlrring the crmam L
be fruaen 1n (e freeser 18 (o bring all the particles of
Huld eroat sucremively In contact with the cold slder

of U freceer, 1o order 1o m ke s uniformily frosen nix
* | ture, Centrifugal motion hae sothlag to 46 with i, b
| the crvam in Ahe frecser were not stirred, | woul freess
| hard only around the sides of (he freceer. and as foe W
| & vory poor coadustor of hest, the cester of the oanful
would remaln flold for 8 Joag time.  That froaes arousd
the slden, Lon, wonld be miserable watery stalf compared
with (uat (o the center, sa 1L s well Known thal water
I undisturied, s apt L0 freess more or Jess froe from for
slps wintures.  Hy coustant stirring and aglta loo, how.
ever, & uniform frosen cres bs prodaced, and the frece
ug s effirted (n & shorter tie,

J. H. B. aska: Is there any ingredient known
that will prevent ssger slrop trom crystalizieg? An
ewer: We cannot recommend any chemical lagredient
1o prevent slrup from erystalliog. You can sttala the
objeet 1o cortaln extont, by heating (o open yemels Lo
a0 Ligh & degres oo posalbie without chamng

T. 1, H, asks: What is good to stop a bail.
aof from foamiug? Lhave & 3 horse power otie which
foams very badly. The bofler is € foet high and 2§ foet
o dismoter; (1 holds about 73 gallons f water. Tie
wator anrface takes ap aboot 4 feet 9 tuchies, and [ have
ouly 18 lnches steam room. There are 36 one Inoh tubes
in tbe boller, The water used w olean. Have I tou
much water and oot stoam room enough? [ blow the
water out abiott onee avery two weoks, Anawer: Prob-
slly i your case the sieam room Is too small, If you
can safoly maintain s Mgher pressure of steam, you will
be able 1o partially close the tirottie valve, which may
cheok the foaming.,

W. P, H, says: I would like to have your
maturg Jadgment as 1o the porreciness of two ntate.
ments mada lu your Invaluable journal. The first is
under the eaption ** Hot Alr Furnaces,” dated March 15,
1IN0, Tho second s contalned 1o your last Issae, August
14, 1¥73, under the caption, * The FPermeability” of Cast
and Rolled Iron to Gases.™ If guzes d6 pass Lhrongh
cast lron, an stated (o the Arst, at what temperature?
And If pot, as stated in the second, will you plesse give
me some Hght on the matter 7 Anawer : Such action (the
pansage of hydrogen and carbonle oxide through lron)
dous not ocour at the temporature to which the motal is
subjected In ordinary furnaces, but only at tempern.
tures nearly high enough to welt the metal,

F.D P.savs: I haven 7 x 18 engine, run-
ning at 10 revolutions per minute,aad s boller 13 foet x 36
inches, with two liinch flges. The fecd pumpis direatiy
abovo the piston and Is opeiied by a connection between
the piston and pump rods, thus ronaing 10 per winute
Running ot this rate, It will not supply the boller; but,
by parilally closing the throttio valys and nllowlog the
engine Lo run slowly, 1t will A1l the boller very quickly
Now wo wish to speed up our engine, but sre afrald the
pump will work worss. Can you tell us the cause, aud
how to remedy it?  The pump cannot be separated from
the eogine. Answer: Wo suppose that the pump runs
awny frofn the waser, tho supply pipe or suction valve
belng too small. Frobably the valve s lorge enoogh,
and the supply pipe too small, in which case you cau
caslly remody the trouble. Itmightbe worth your while
to consalt some good engineer, as, with the data you
have scat, It 1s impossible to give anythlog but & hypo-
thetioal reply.

W. G, asks: 1. Is thore any mode by which
a commun seholar can And the heativg surface of 4 boll.
er? Ifso, howisitdone? 2, HMow can T get the atze of
A smoko stack for a boller? Whit Is the rule for caleu.
Iating the ares of u nuwmber of xmall Ques? Maving
found the area, do you illow the stack the same, or du
youallow It less or more ¥ & How bz would you make
a boller for a 10,15 or 20 homse power englae, aud how
wany pounds of steam Is one horse power? (. Which

0. G. will find & review of a book on ex.
pression on p. 248, vol. 28.—G. B. D. will fiad dircctions
for a nickel solation on 3. 157, vol. 28, Wet your ltmus
peper with the Uquid you wirh to test, and watch the
chauge of color, if any.—~J. W. McC. is Informed that
there are no rel'ab.e statistics publishied on the sabject.
=A.E.G. will find directions for ka! smmning on p. %1,
vol. 21.—R. F. . wiil find & recipefor waterproof leath.
er coment oa p. 119, vol. 35.—H. P. will ind the rule for
calealating horse power ou p. 122, vol. 39,

M. M. B. says: | have long known that the
compression of alrand other gases Is attended with an
1ncrease of tempearature, but how much, [ have been un-
able, from the books and papers that 1 have had access
10, to ascertalin.  Can you give a table of the Increase of
P ompressfon? Anawer: The following
table 0! heat developed by compression af alr and fixed

S T of the § Seant
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M. Mig. Co. nsk what phosphor-bronze is
m(l’e n?l{.. llll{ﬂishﬂhlr itis uplbl,: of b\':lnl worked reads
liy by the ordinary machinlsts’ tools, Aunswer: Itis
wade by adding a very small per centage of phosphiorus
to gun metal (copper aud tin) which containe ten por
cont of tin. We bellove L& {8 capabio of helng easily
worked, I1tmight pot be difficult for you to make up
Anall sumplo sud ey 1t
LR : On page 60, carrent volume

n &Fuﬁ l')‘.yj%n SaLAS wolahi of beoksa Edihia:
140 coal of almost any slzo 1o be S8 5 oublo fewt per tun,
Uave thess Bgures beon vorl0ed? I And thats cosl firm,
i whom I have had great con have dod In
Atowing ten tups of Lelugh furoace coal into u space of
0 0l fect, or 813 furt per tub. Also neven tans of

OFY | Lohlgh sraye conl 6o & apace of 34T cublo fuot, or 454

'l pertun, Answor: Tho Ngures Wo gave woro avorage

ON04, from a variety of results, Should we get asutolont
number of containing the results of

: commuulcations, €o
sotual practice, we may be able L0 glve a closer spprox-

s the esslest way to @nd out how many barrels & tank
holds? 5, Which 1« the best book for s boller wmaker,
giving Information on one or all of these pointa? Ane
swers: 1, For flat rectangular surfaces, multiply the
Jength in féet by tho breadth In feet. For (r-egular
fat surfaces, we must refer you to rales given 1 every
ocket book for englueers. For cylialrioal surfaces,
multipiy the dlameter by the lergth, and by the b

would be reguired 10 il
Hoaid 1t slsy tend to whllen he
cwer; Teogeten, when combined
iy torme & tongh slloy, but oos thet
04 more Intesible a4 the proporiionef .t
. Other slloye Chat eofitain more thas
Lunge 1 eited tuto & e
siane, 360 Where 8 velatile metal Hike sioe e n
serman silver) o would be volatilised before
would be fased. Copper, sine and nickel, the
ais of Germas siver, will caly usila with
whes ail the mrtale are fedooed from thelr oxides
cother. Motalile tuugsten be [nfunbie Ia e

forge fire, requiring 200 pairs f Donsen cells to melt

0. (. sayn: | am told that John Fiteh
the Inyvestor of stearm, of et appled steam Lo vavigs
ton. 17thie b so, waatl hed Watl, Paiten sod stevens
o do with NP Anewer: Walls mujrerements “ere
oufised (0 (be eoian taelf, making (1 svaliakle for &l
sarpoees, Fileh, Yultgn sad Mevess experimeniod la
Laaptiag slea engines (0 tho work of revolviag paddie
wuecls,

A. P, asks: 1. ™ hat is meant by cbonite?
I 1t e same sa chony? 2. Mant the cpper disk of
carrés electries) wackine De Just one six‘ecsth of a8
ek thick? 4 How mach weoald & patent cost for the
wprovement of the plow 7 Atewers: 1. Eboalte 1s bard
rulcaniscd rabber, 3. Ves. 5 N in foll, tf cimple.

T, F. H, says, in reply to R. K, who asked
ow to make Light Jotata Jo engine ey linders: Twe on.
anes, made by dlffereut makers and of did y
nave becn clonaly observed by the writer, The Srst was
maile useloss by (hic catlag away of the fron, ns descrfbed
by B. K., 20 that 1t conld pe out Hke plumbsgo after be
ng ueed about 5 years, o thal thoe It ware oot two
wts of steam chast covers of bounets, std the studs
were pulled out of the cast iron o (hat larger ones bad
1o bo Btted (o thelr places. The cuvers were first packed
witl rubhier ; o soon as the softenlng of the lron was

observed, the runber was replaced with canvas and red

lead, still the eating away grew worne, Tallow was the
ubrieator then, After awhile It was fonad necessary Lo
aave the surfaces of the joints refaced, sod the jolat
was made with white sad red lead sloae, and suet, freab
o4 aweet, was used as the labrieator. Stll the destrue-
ton went on ; lard oll, parufin, and aperm ol] have all
been tried, but there was no help, aad the conclusion
wan that tho (rog was poor somehow. That engine was
replaced about two years ago by soother of a supenor
make. Thisope has sternm valves on one side of the
aylinder, and Independent cxhaust yaives ou the other
dde. There Is a cover aver each valve, and the jolnt is
wade (ron to lrog, the sarfaces Deing picely fited by
sweraplog. Tbis engine will be used up precisely 1ike the
turmer. Thore Is nothlng asusual 1o the bollers or thelr
sonnections with the engine, The exhaust {s conveyed
1nto a cast iron heater with brass tubes, and severs! en.
acers and oxperts say that (s where the mischief comes
irom. Batifso, why des aot the exhanst alde of the
sylinder waste awsy lke the steam alde? On the con
trary, nothing of thekind can be fouad there, the lron
Defng hand and sound. With the fenuer cogiae, the
boller uoed was rather toosmall for the power reqaired ;
and belng forced, the ateam was sometimens ratber wet,
Bollers of ample ca acity supplying the driest steam are
10w io use. Sometblag (a the watler was thoughs of,
ind the water was analsz-d by Dr. Nichols, of Boston;
the result shows that 5o reascaable fanit can be fosnd
with the water {or stezm PUrposes.

W. Y C.asks: 1. Way siould cranide of
sataseluin when mixed with pare raln water to form s
atucated solution, begia to tarn drows aficr remalning
slear for three days, depoal. a brown woly snd grad
ally grow darker un:{l perfcctly vpague, the lempers.
1are belug from 40¢ to 0% ? The aolution iy Kert In &
Zlass stoppered bottle. 2 Iaremovingstzins from white
Zarments, wiich ts the best form Iz which "o apply chile-
ae? & Wikt ls verdizris; wiy and dow Joes It form,
wnd wiy doos (t form sl readily woere candies are
Selngbumt? 4. What i the best way to make solations
and test papers of litmas and turmen i, and must they bo
boiled with water or mot? 3 Will perchloride of tin
turn to the protochloride of t1u oa fatroducing pleces of
dlock tin? & Isl trucs of any po.yRon (regular or iroeg-
clar) that twice the nomber of i sides minus § ts equal
10 the sumber of right angies costaladd o the sam of

50061 sdd all the areas togeither. 2. See amawer to
L P, C.,in SCIsxTirto AMERICAX for May 30, 1893, 3.

e glcs of that polygon, whether there b re-
catering angles or 0ot? Aaswers: 1. [t may be owlng
to some Impurity in the waler, or it not, (o somie decom.

Makors allow from 12 10 15 square feet of heating sur
face per horse power, and half u cuble foot of water
evaporated per bonr bs quite 8 common allowance fors
horse power. 4. Calealato the contents of the tank i
gallons or cuble feet sleo the contents of the barrel,
theu divide the Srat by the second. 3 Haswell's * Men-
suration,” Haswell's “ Engmeet’s Focket Dook,” and
Bilan's * Sheet Iron Worker,” will be useful books for
you to have. Forastagle work, contalnlng a very com-
plete collection of rules nad formulas, we can recom-
mend Trautwine's * Enginoer's focket Book."

P. L gays: I live in the neighborhood of
two blast furnaces for waaufscturiag pig tron, aod 1
would like to 8t myscl to Al some position of that
Dusipess Can you tell me what s the best course to
parsue,and what books L shou d study to learn the same ?
Aunawer: We can recommend Orerman's * Metallurgy.™
and Schurs's * Rescarcues on the Action of the Dlast
Furnnoe.”

T.1.B nly.:: 1 am bullding » small oxeil-
lating englon, 2inches bore x 3 loches siroke. Would a
boller 1 fool in dlameter aud 1 foot in Jength, with { one
or ohe At & half inok Aues, Do large cnough 5 supply
the engine with steam ? Would an engine uud bofler of
those dimsnstons be large enough to run a boat 16 feet
In lengih? What armsogement could I use to foree
water into tho boller while nuder o pressuro of stoam?
Answert The boller would by wnel too small, The
Doat would bo propelled yory slowly by suoh wo engine,
The votler could be fed by the direet pressure of the
slenm, uslog an sreapgoment ke an equilibrinm ol
cup.

J. B, D, asks: 1, Con raoks be cut in golid
wronght bron bars, & x 8 x L luchon, by a milling oyhos
dur 18 fuehes long x Hig fuchon dismoter, so that A plain
amooth marging M an inelo widv, way bo lofe on dach slde
of the tragk? 2. Do the patent authoritios iy forelgn
QouNLres refuot thelr oltizens' upplications, it the lnven
Uans are KLOwn 1o have boon pateated or deseribod In a
prioted publication # A Why does lightolog someilmes
IRt green troes, bulldings, ete., and at other (lmes,
strikos dry. wood and not lgnito (67 Auawers: 1, We
(think you could out the racks by the plan proposed, if
o mAohinery were acourately made, Tho s i e
milllnyg oylinder should be spiral, 4 Tn wost torelgi
countries, If the publication of & patent frowm abroad bad
reachod that country, the application will be rejected.
2 1t 1s probably tmpossible o explain thoe reasens for
the straoge Creaks of Mghining,

itton of the cy 2. Asoluilon of bleaching pow-
der (chloride of Mme.) 3. Verdigris Is a basic acetate of
pper mads la Sonthern Ex by the of refuse
arcssed grapes on ahicets of copper, It formsby the action
ur sfinity of acellc acid on or for copper. The only
action that burniag candles could have woald be to heat
ihe maledtals and dastes ide chemical ciaage & Doll
your Mimus or turmeric In water; sod waen s struag de-
coction ls made, soak blottiug paper tn them and dry,
3. No. 6. Yes.

A. D. N. asks, in reference to our npl; to
Y. E., page R of vur curreat volume: Sapposiag Y. B,
wers (o asimilar eagine to the olher cad of shaft,
ot i revolution abead, how would It lncrease the straln
apon theshalt ? Is not the siraln Upon ax cogloe shafy
variable frum nothleg ot the sead centers (0 the maxie
mum when the cross head s at the center of the guides ?
Would not, thercfore, the addition of another englne
merely make thus maxbmam strais coatinuous aad usl-
form? Answer: Suapposs, In the case of one twelve

NOTRO Power englneg, the shalt were just strong enough’

to transmit this power, and would break If mors strain
were put upon It. Now, ait gulog anotber engine or 13
norse power, the shaft would have to tracsmit more,
and would gvidently break, To thoro wito understand

lgobira and el ary hanics, the can be
explainod In anothor way. Lot Popressure ob drank
plo, and asradiua of erank,  Thon for one engloe, the max-
imum moment of straln on the shaft=1 «a. Adding an-
other cugine of the same stse, with s crnuk st at an angle
of 90* to the first, we find the maxhmuin womseat of strain

=Pxax 2 =Fxax 18230, which bs 15254 times as greal
as the Baximum moment 1o the Besk cose.

R. V, E, neks: 1, What couses tho attrne
tlon of the needio Of A surveyor's compam? 9,
Whero Is thul attrotion sltuated # 3, Mow gioat Is the
variation of needio of compass, and () In what ume will
14 roture to true course? 5. Whal fsihe title of the beat
work on thesd questionr? Asawers: 1. Tho earth Is &
great waguet, canslng the veedle (0 lip & the wagnotic
mertdian, 3 TLy wagnok.e mertdian of uny place bs sup.
posed 1o depend Wpon tie temperature of the place, o,
16 Ia differout At ditfucont places § And there (s & Wne of
0o varl Needlos placed on this Use polot 1o the
troe north, 4. The variation s chaugiag fn the Unlted
States, at arate varytog from 2 1o § misutes annually, tn
Aifezent localltlen. & You will fud o cozciee statement
in Gllleagpde’s * Land Surveying. ™
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W, sayn: I OFFICIAL.
B | Tt
18 of not to oxeesd this grade, the line
MAkeA 8 100K detorr Qown thie slope londing to & valley | ex 0 nventions
::‘m of ::m track fs @ footy the n;n .r'- ::m\'\; :: FOI WIHTON
VAR welgh some twaolve poundsn foot;
ard pat togothior in the ususl way, #ith two tron straps | Tottors Patent of the United States
and four bolts to each joint, A Baxter-Remlngton
steatn ear han beon runnihe fora fow days 1‘;;;..:::'!:. WERE GRAXTED FOR THE WEEK EXDING
filiod portion of the lne very smecesaruily,
Nourly and half hourly trips, WIth & pressure of steam August 5, 1873,
OF 123 ponnda 10 1o tnoh, 11 passes thews hoavy grades
with forty p withont and with the ANXD EACIE NEARING TIAT DATR,
npood of & brisk trot of & torse, When 1 st i ,lll' (Those markod (£) are relsaund patonts.)
Tnstrated description of the Daxter steam car In the = -
ScrExTIFI0 ANERIOAN, | falied to comprebond how the |y, 4r ww weight . 11,50
exhasst steam from s small eylinder Intoa ’""_" B0 | ATioy of niekel, ete., A . M0
could add any power to an englte without Antmal poke, 3, Hopkins.. ,.ceisoersns T
tion, andmy fogto ta still pussied to make it out, Wbl | o, coiiring wheels to, Leasor & Shambo...... 141,570
" 1t faono of those things whose merits cannot Taby walker, J . B ksOn ..o ennsees 1A
e kot at short of practical teat. Tore In n KLOAW OAY | 4000 40y g wirotohiar, F. M. Logue TR
with two eylinders, the plstons of which are five and | payg gio, potton, W, Grono.. oo RETIR
elght [nchon diameter these p are 10 | yark, machine for ¢ o Martin & WIAOK...... 1140
the same crank sbaft tn the usual locomotive styl0§ | papruiy, ete., patnting, Burnet & Fisler 1,048
e mall oylindor exhausts (ta stoamm (680 the D 008 | yyop nive, 1, LATCHEW. (. cviiiiinnis R TTHIT
and drives (he olght Ineh platon with a foree of per | paig geartng, tdler for, Bell & Hillerick. .. L ML
hape i3 pounds to the square Inoh. Does not this 18 | paygne, making rabber, Gatoly & Forsyth, L A
teact upon the five (nch platon and deteact from | pginrd oue, I PINCS, (P e 580
fts pifoct noarly anequal amount? 1s 1t possible that & | piyjjard table, G, NG e 1150
partial vacumm 18 created fn the Jarger exlindor or 10 | fynd stat oporator, 1. Jo WIHams, (6.,.... PP X
he exhauat paseage beyond by the momentum of A find stilos, machiae for boring, A, 1%, Carllo....,. 141,548
pasding steam, after the manner of the Gifford Injoctor? | pasy ge \ pp , 8. Sonden, . 1A
Answer: The prossure upon the large piston reacts | poae lfe, W, A, VAIL ...ovoel . UL
upon the small one, 88 you auppose, creating back | gonbin, T. G. McLaughlin. .. . LS
pressure ; but ax the ares of the second plston 1 he | nobbing, machine for winding, J. Goodyear. LA
1, the effective p . which equals total | fofler attachment, wash, E. Davis.,........ . 1A
pressnte minon back pressare, Iy avallable for PUFROAES | Boot and shoe, Insting, J. Brackett.. 11,40
of locomotion, Boot and shoe tree and atretehor, T, . LL880
G . such Box, matoh, A, Moyernberg.......... . 1880
ug-og-. p‘:‘m E;‘:ﬂ:d";’ ‘ﬂ!ﬁ‘,‘z,f rings, SUCH | poxscruper, O, 0. W, & J. D, Kills. T
1n ofl, then ground and poliahed, and afterwards ham- E&-vmg. sa.:-h“ 3 :::;
mered. Bridge, (ron, 1. D, Plerce. 11459
A, P.says: I have o small cylinder boiler | Brast, paint, A, 8. Thompson....... 1152
made of five inch steam pipo 18 Inchies long, which 1 | poevie trace, J. Kennedy....ooiiuiins R LR
use for runuing a mmall engine. 1 have a cant 1000 | pyye hogyes, tool for seating, L. Littlojohn s
plate that alts Wpon the stove with & holo Jarge nOURH |y pyer eav, 0L Wo AVORIL. .ovrr.vreeeresis 141,410
to permit one end of the botler to go fu the froabout & |y, 0 e for fauget holes, 8. 1. Thompson.. 141,473
inchex. The bofler sits upright upon the stove: Where | gy eeony making glans, H. Back, (£)...c.ovmecreces BT
s 20 Sue In the boller. There Is a head scrowed In Cam, sectional slotted, F. D. Elderfiel even 11508
each end. Thosteam pipcis near the top. The trouble | oyp o) w0, WIKOD....ecveeereeesneeanens . 141005
13 that, when | ralse steam and go to siart the + | Canvas hing frame, ete., A. Dickerman...... 14154
the water rushes ont abead of the steam and 1t s soms Car brake, J, Temple.......... 141,008
e before 1 can atart the englne. T ave but very UAUO | oyr ooupling, 9. J. Fratkin TR
water, In onder to get dry steam, Can you tell mo of Car coupling, I, B, Lewls.. 141,45
any way to prevent this? Answer: Perhaps by place | oor Joartor for street rallways, M. Toulmin 11T
ing a dry pipe within the boiler, you may remedy he | curhonte seld apparatus, J. Matthews. ... LT
troodle. Carpet streteher, W. A. Boles......... o MLAUS
T. H. N. asks: How shall I remove fleas | Carpet stretoher, J. Llndsay.....cocovnnnnn RUET
from a valuable dog withont Injuring hisbalr? Answer: | Caaks, barrols, ote., pltching, Mayer & Dick. L LA
Use what 1 known as dog soap, which contalns a large | Chalr, folding, P, W. Nolan... LA
quantity of carbolle acid. Chalr, folding, I, W. Nolan l:l.m
% Chimnoy cowl, J, BUFEY . oo ciianiiiinnnns « M50
C. K. B. nsks: 1. What is the rule for find- cnm3 OT Clobe holaes, Trelahid Boserss 3049
ing the horse power of tubular bollers, also the rule e 3
o g tubes, ete., for,J. B. Root..... 141,503
for the common two flue holler? 2, V:‘hu l;: = of N I AFohar > 141480
g " otions nawern} Moarsenn
B rorimate rule can be given. Divide the | Clothes wringer roile, E. P. 1. Capron. 10,424
hoatlng surface 1o square feet by 15. 2. The book iy | CO8l Bod, J. I DFOWD..co.cvvnvves . 14855
ublished by D, Van Nostranud. Cock, stop, E. F. Spaulding.. 14T
v Copylog press table, B. Brower, 141422
A. R. says: 1, 1 have a small horizontal | corn aheller, B, L. Hutcbinson. 141,559
engine, 13 lnchos bore x 3 fnches stroke: what I Ita | Calttvator, R. I, Robbins............ . L6
power? It makes 130 revolut per ml with 80 | Damper and v |l J. L. Skinner, L6010
e p e, 2. What pr would s boller 8 nches | Dislnfecting powder, H. G. Dayton... LS
Alameter x 10 inches high, with fue In center two inches | Door check, L. Goodyesr..... LIRS
in diameter, made of louncecoppor,stand? Answers: | Door check, J. A. McNabb, .. wuan
1. About } of s horse power. 2. Between 30 and 40 Iba. per | Drawer locking device, L. Renker........ 11,461
square inch. Elevator for passengers and freight, 8, Naah, m.\“u
- N Eugine, rotary steam, D. D. Hardy.......... 1
MiNERALS —Specimens have been received Ragtaes fratis for victioal G Bl AT
from the following correspondents, and ex- | Explosive compound, A. Nobel.......... 141,08
amined wi resal Explosive P d, Norrbin & Ohl cevsere MIIE
Witk the =" 3 Fence, G. Albro......... eRSsesasen v s
G. W. E~This ore contains too much sulphur o b2 | pence portadle, A. Mosher.. 11,58
svallable s 50 from ore. Fence post, H. O. Elmer. i Wi
C.P. A.—The stone enclosed 1s common quartiz, of no | Fire arm, breech-loading, Smith & Marsha! . 11 0m
value. Fire arm, magazine, J. BIOT.. .oooiiiiniinnes 141,590
. H—The ore you send ta fron pyrites. To determine | FIre extingulaher, D. J. Tapley 10,07
Flooring clamp, Wood & Terry...ocoues veres 11008
N O I ounteln wd g, CombAOlL 3, . B coscss AL
Fruit, package for, D. Saedeker, . ..ooieee 140,605
COMMUNICATIONS RECEIVED. Furnace, boller, J. B. Boot.....oivuees .. 1L
The Editor of the SCIENTIFIC AMERICAN | Fa smoke barning, McGlaniss & Naylor.... 1150
: Gage, carpeater's, J. A. Traut....... LA
acknowledges, with much pleasure, the re. Oigs cORC T3 Datley Lo, 11416
ceipt of original papers and contributions | Gas condenser, P. T. Bartis.. L0
iollo'ing 3 . Gas, flluminatiog, W. Elmer...... 141,500
wpon the Setjecies Gate, farm E, B. Decker.......... LA
Ona Small, Fast Steamer. ByJ.G. X. Generator, steam, McNell & Pratt. 141,578
On Tidal Retardation. By E. F. Gezerator, steam, J. B, Root, (r) 55
- Glove fastening, Hall & Knott, 141,558
On Cumberland Gap Cave. By H. B.N. Giove Sitailae’ TNy r 141.5%
On Solar Motion. By J. E. H. Graln binder, A. 8. Hoyt...... L xn
On Retardation of the Earth, By J. T. H | Graln, scparator for cleaning, G. B, Turner.. HLsu
= Harvester, J. H. Shireman.... s
On Gravitation, By S.J. W. Harvester, cors, A. Scott......... 108,008
On Snake Bites. By J. H. I Heater and purifier, Sadler & Volmar s
> Hemp brake, W, 8. Lawrence....... 1
On (‘l}chlng R-tn etc. By A. F. Holstlog apparatus, ¥. Farrel.. 11,551
On Boiler Explosivns. By R. S, H. Horseshoe, A. Leach. ......... : 141,500
On Wateras Foel, R’ B.O. L. Hose sleeve, Bellemre & Fleer. . L8
. Hab boring machine, E. Caswell... HLes
On Economieal Steam Engmﬂ‘ .By JW.H lce shaving machine, J. D. Freeman, LIRS
On Jumping from Railway Trains. By J. | lnseet powder gun, W. H. Ball.......... 11401
E M Insects, ete., destroying, J. B. Lunbeck........... ML
5 Knitting machine take up and teasion, H.L. Arnold 141 554
Also enquiries from the following : Knob, silvered glass door. J. W: Halnes 341 904
J-I.B—D.M.8.~W.E~T. A~Z.Z, Z~W.C. L.~ | Latch, reversible knob, B. Erbe............ 141,420
E.E~C.6~W. G. D.—G. E. B~A. T—F. B. T~ | Leather, manufacture of, Rawle & Evans.. 141,45
J.B—E.J.B~8.Z.M. Lock, seal, T. Slalght............... M5
Correspondents whe write to ask the address of certaln | Loom picking stick cheek, B. Davis. ... L
manufscturers, or where specified articles are Lo be had, | Loom shedding mechaniam, E. Bedfearn. ML
ks those Baviag goods for sale, or who wasnt to find | Mandrel, bufiag, N. 8. Thompson......... oee 1EL523
wartsers, should srnd with thelr % an | M s ote,, making, 0. Bolton, Jr..... R LF ]
smountsuicient 1o caver the cost of publication under | Matches, friction, C, ¥. Bonhack..... i85
the hosd of * Busioess and Personal,” which 15 specially | MU, clder, N, E. Miller......... 141,54
Arvoted to such enguiries. M1l hominy, T, Hudawt, (). 5,520
Correspondents In different parts of the country ssk: | Millstone pick, T. K, Way............... 41,4618
Wihere steel bars, naed In lea of church bells, can be | Mirror, window, Voss & Brandt......... ML
ohisined? Whers can & standard shape for teeth for | Mowing machine, W. V. Walker, ML
gosrs be had? Where can & sowing machine, that | Ore crushing stamp, G. D. Crocker, Vs 1000
Aakas stitohos alike on bots sides, be bought? Walch | Organ coupler, I K, Letton........ e MLAH
I8 the best spple parer, corer aud slicer? Where are | Organ, reed, it E. Letton, .. MLA10
hoad blocks for clrewlar saw mills made? Which s the | Organ, roed, J. A, Smilth... ooe 141408
Dest machive for boring logs lengthwise. for tublng, | Organ stop action, J. A. Smith, o s 11400
ME. 7 Where oas | got & carpenter’s gage?  Who | ON), treating cotlon seed, H. Goldman............. 1130
akes machines for turning spindles for wagon backs ? | Oyster dredge, Horntager & Fitsgibbons oee MLAD
z- £ got & waterwheel tested?  Who makes | Patnt compound, C, Campbell - MOS0
¥ balls and plos for ten pin alleys? Where are | Painters, flliog for, . e rert sirer oy M
10y rabber halloons manufactured? Makers of the | Paper, waterproof wall, C. Van Herwerden . 1415
above srilcles will probably p thelr 1 Paper folding mackine, Chambers & Mendham, .. 11,40
by sdvertiing, in reply, fo the Horesririo AXEmiosx,  Paper foldlog machine, Chambors & Mendham. .. HIAR

Scientific  American,

Paper folding maehine, 0, Ohamb
Papor folding machine, paeking, O, CInrk,
Paper folding maohine, packing, W, P'arel
Papor, 016 PO, O Chnmbors, JF .. oo
1rapor, ov0 FOTHT0E and fnnotting, O,OnnmbeorsJr. 14010
Pon and penell onae, O, 1 Downes (£, .

Pipo Ateings, ehuok for holdtug, M, Walty
ane, metallle, 3o A Nalies, ..o,
Manttog machine, Neight & Darrett
Mow, Androws & Niviers, ,,,..
Plow, stiovel, J, J, Miteholl,,
Prioters’ tarnituro, 1L P, Montagas, ..,
Propellers, olovating and doprosstog, 8, . 1),
Pamp, Wolford & Conner.,., ..,
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Pamp, steam yacanm, W, Burdon, ,
Pamp valve, W. Paloter

PuriBer, middiings, A, Hore, ...,

Ratlway eattlo guard, T. D, Kline,
Rallway ratl, W, Moekbam.........,
Teglster, passongor, 8. L, Coopoer....
Regulator, foed water, J, I\, oot .,
Roofing, cemeanted slate, A. G, Honnlon,, .
Rope olamp, metalllo, A. Méby, ..., .. serexsraraisye MISW
Sand papering toachine, D, & 8, T, Armstroog. ... 11,410
Bausages, stufing, ete, J. A, Moors,,,,.... e WL
Saw swago, MoCollum & Bmory,.....
Baw tooth, roemovable, J, Crookes
Sawing machine, I', M. Andriot,....,
Soeaffold support, I, A, Edmonston. ...,
Sonles, wolghling, 8. ilarris.. ..o,
Serow cutting machine, H. O. Roed,,
Seed dropper, F. W. Young (r).....
Seed nower, fortilizer, 1L Springor,
Seeding machine, If, C, Stepheny, . ...
Bowing machine hommeor, A, MeMillan...,.
Sewlng machine plaltor, W, Walker, ...
Sowlng machine tables, cover for, I, Jophen, .,
Shatft vending machine, A. J. Fraser..........
Sheave, P. Kavanagh.........c....e

Shed, brick yard, K. A. Smith.....
Shirt collar fastener, G. W. Brisntuall,,
Bhow case, thread, A. Steward (r).....
Spark arrester, M, Zeck..
Spinniog machine sapindle, B, 1, Jonks (r)
Spinniog machine bolster, B, H.Jonks, ... vvvoer L0
Spinning machine bolster, B, M, Jonks......... o LA
Spirituous lquors, treating and aging, G.Goewey M1 501
Sponge cup, W. McConnell.......... TR
Starch, 1 of, T. Kingaf . coe ML M2
Stecl Ingote, J. A, HOIMOS. ...ooouininarneenrenensa. 181,500
Steering apparatos for vessels, A. Slobenthal.... 141,58
Stove, cooking, W. W. Karshner...........
Stove grate,conl, 8. G. Morrison,,
Stoves, magazine for, J. B. Painter.
Straw cutter, T. Webb........ ..o
Sugarcsne coverer, F.Roy.

n

e

, self-op g A
Table, folding, P, Mande.............
Telegraph, printing. T. A. Edison (r).
Telegraph, printing, Pope & Edison (r).
Telegraph, rallway, J. G, Smith. .. covirnriaennn.. 100,004

Terret and martiogale ring, J. G y 141,000
Thrashing machine, J. Crowley... venees MIAH
Thrashing machine, W. Verill.. . ML

Tobacco, ete., cleaning, J. L. Jon
Tobacco, making plug, J. L. Jones.......
Toy,J.J. Artiatd.....ccccuenianies
Toy money box, . W.Prouty..
Trap, fish, Pavonarius & Michtle,
Trap, iy, A. J. Davis........

Practval Hits o Tnventns

ROBABLY no investmenyof & smatl sy
i N Obtatning m“.'
expens & patent e
when the mvention Is but s emall one, i
inyontions are found 1o pay oo
woll, The names of Ianchard, Moras, Bige
law, Colt, Erfcsson, Hows, MeCarmick, Hos
and others, who have amassed immense for
tunes from thetr inventions, are well known,
And theee aro thonsands of others who have
vealized Mrge sums from thelr patents,

Morn than Fuery Tuousaxn (nventors have syalled
themaelvos of the services of Muss & Co. diring the
TWENTY-HILX yours they havo aoted as solleitors ang
Iublisices of the SoreRTIFo AMERIOAN, They stand at
the hiead tu thin oinss of business; and thelr large corps
of , mostly sel d from the sanks of the
Patent Ofee: men ospable of rendering the Dest saryvics
1o the tnventor, from the experfoncs piaowcally obtatned
while examiners in the Patent Ofoo 1 enables Muxy &
Co, 1o do everything sppertalning to patents nErren
A0 CHEAFER Lhan any otlier rellable agency.

el et

1y lotter, deseribing some tnvention which comes (o this
omco. A posttive answer can only be hnd by presenting
A complote applioation for a patent 1o (he Commissionsy
of Patents, Anapp) 16ta of & Model, Draw.
Ingw, Petition, Onth, and foll Specification. Varions
ofelalrules and formalities mast alo be observed. The
«fforts of the Inventor to do all this business himself xen
y withoat After great porplesity sad
dolny, he (s nsually glad 10 seek the sid of PETsONS expe.
rienced n patent business, and bave all the work done
overagain, The bost plan Is to xollelt proper adyice at
tho beginning. 1f the parties connulted aro honorabis
men, the nyentor way safely confide his (dean to them ;
they will advise whother the tmprovement Is probably
patentable, and will give him all the directions needful
to protect his rights,
Eow Can I Bost Secure My Invention?
Tuls 18 an Inquiry which one nventor naturally asks
nnother, who lins had some experfence in ohtalulng pat-
ents. Hisanswer 11y 15 s fol yand 1
Construct a neat model, not over s foot {a soy dimes-
o ler If possib d send by express, prepald,
addressed to Muxy & Co, 57 Park Row, togother with &
description of Its operation and mor{te. On receipt
h they will the carefully, and
Advise you as 1o [ts patentabllity, free of charge. Or, it
you have not time, or the means st haod, to construct &
model, make aa good & pen and ink sketeh of the tm-

Trap, sewer gas,G. C. Anthon.... a2 | pr
Trunk lid support, A. V. Bomadka. .. eseesses 130 | tO the
Valve, cheek, J. H. Naylor...... L

weee

Valve reglater, J. W, Starr.,
Vehicle wheel, thimble skeln for, J. Lahman
Vehicle ranufng gear, L. B, Rosebrook....

Veneer cutter, J. M, Selb............ 141,000
Vent glmlet, H. 8. Rummer. .. wes MLAG
Vesselt, osclllating berth for, R, Welsker, . LS

Wagona, end pate for, Smillie & Brooks.
Waskiing machine, J. H. Kooser.....
Water bow), I, Brower........
Water closel for vesscls, W. Bishop.....
Water malos, stop gate for, D, C, Creglor,
Water wheel, A, N. Wolf. ..o < g
Window fastencr, Hawthorn & Scott.... ......... LG
Window screen and shutter, B.J. Willlams (r)... 587
Wool om belts, cleaning, J. M. Drown.......ooveee, ML
Wrench, 8. W, WakeBeld. ...oooooiiiiininrssrnnnnns < g

APPLICATIONS FOR EXTENSIONS,

Applications have been duly flled, and arenow pending.
for the extension of the following Lettors Patent. Hear.
ings upon the respective applications are appolated for
the days hereloafter mentioned:
208 —Gas~L. D, Gale. October 22,
260%0.—Gas~L. D. Gale. October22,
26,057 —Bare Hoor Fastexiyo.—~J. T. Butler. Oct,. 9,
2,155 —PonranLe Poxr.—W. T. Vase. October 23,
W, 115.~Warer Croser Coox.—D. Welllogton. Oct, 29,

EXTENSIONS GRANTED.
B 06 ~Govenson Varve—B, Filts.
B~ Woonex Wane Crrren~G. B. Hay.
25006 —PoXTMARKING STaxr. M, . Norton.
B0 —Roor ron Rarnway Cans.—A, P. Winslow,
825, ~Maxvracrune or Inox.—I. Lauth.

DESIGNS PATENTED.
$,91.—Corrax Box.—R. W. Betts. New York city.
6,792, —Nunia—H. Boot, Pilladeiphia, Pa.
6,70 & 6,90.—Boas.~G. H. Prindle, Philadelphia, Pa.
6795, —Stox .~ B Titus, Brookiyn, N. Y.
6,796 & 6,597 —Canrers.—A. T. Webster,New Brunswick.

TRADE MARKS REGISTERED.
1390 —Waisxy.—J. E, Cassidy, Boston, Mass.
1L —Mepicuxe~S. De Grath, Jersey City, N. J.
1396 —Graxo.—B. M. Rhodes & Co,, Baltimore, Md.
1.3%. —FexriLizens,—0, Wittichen, llaymarket, Va,
1,597 to 1,99, —STEAN Pacxixe.—Silver Lake Co,, New.
tonville, Mass,
1,400, —~Bratpxn Conps.—S{lver Lake Co., Neowtonyille,
Mass,

SCHEDULE OF PATENT FEES:

On cach Cavesl, . .oiiirsenasrrrsmrsanrnrresss

0D eoch Trade-MArK. .. cocvvarcasannnins .

On fling each application fora Patent (17 years).. $13
On Iseuing esch original Patent vasnses B0

Op appeal 10 Examiners-in-Chief......
On appeal to Commissioner of Patents,
Un application for TelssRe. ..ccoovrnsirse
Ou application for Extension of Putent..
On graating the EXtenMion, ...oseesesssss
On Sling & Disclatmer
On an application for Design (3% yoars)...

as possidble and send by mall, Az answer a4
prospect of a patent will be recelved, ussally, by
return of mall. It is sometimes best to have & search
made at the Patent Ofiice ; such & measure often saves
the cost of an application for a patent.

Preliminary Examination.

In onder to have such search, make out 3 written do.
scription of the Invention, in your own words, sod &
peacil, or pen and (nk, sketch. Send these, with the fee
of 15, by mall, sddressed to Muxx & Co, 57 Park Row,
and in doe time you will recelve an acknowledgment
thereot, followed by a written report in regard to (he
patentability of your tope This scarch
s made with great care, tho models and p
ot Washington, to ascertaln whether the improvement
presented s patentable.

Caveats,

Persons desiring to tile & cavest can have the papers
prepared In the shortest time, by sending 2 sketch snd
description of the lnvention. The Government fee for
neaveat ls §10, A pamphlet of advice regarding applics-
tions for patents and caveats Is furalshed gratis, oo ap-
plication by mall, Addross Mexx & Co. 3 Park Bow
New York

Relssues,

2 relssue (s granted to the original patentee, bis heles,
or the asslgnoos of the entire Interest, when, by
of an losuficlent or pecification, the origl
patent s tnvalid, provided, the error has arlsen from in.
advertence, aceldent, or mistake, without any frasdu-
lent or decepiive lntention.

A pateatee may, at hls option, bave in his resssue &
separate patent for oach distinet part of ihe lavention
compredended In his original spplication Ly paying the
required fee (n each case, nad complylng with the other
requirements of the law, as (o original applications.
Address Muyx & Co., 57 Park Row, Now York, for full

particulars,
Deslgn Patents,

Forelzn designers and manufactarers, who scod goods
to this Counlry, may secure palents here upon tholr new
patterns, and thus prevent others from fbricating or
selling the same goods lu this market,

A patent for & design may be granted (o any paros,
whether citizen or allen, for any new and original desien
for a manufacture, bust statue, allo reliovo, or bas rellel,
any new and orfginal design for the priating of weolen,
i1k, cotton, or other fabrics,auy new and origtaal tm-
P . or L DAl print, or gl to be
printed, patnted, cast, or otherwise placed on or worked
nto any article of manufacture.

Design patents are equally as hmportant to citizeas s
to foreigners. For fall particalars send or pamphlet o
Muxx & Co.. 5 Park How, New York®

‘o Make an Applicatiop for a Patent
The applicant for a patent should futoleh & model of
Nis Inveation If suscoptidle of one, althoagh sometimes
1t may be dispensed with; or, If the tavention e w ehem
teal production, he must furnish samples of the

ents of which his composition constste. These shoukl
be secarely packed, the tavenioc’s name marked on them,
and sent by expross, prepaid.  Small models, from a dis
(ance, can otten be sent choaper by mall The safost

On an application for Design (7 years)...
On an application for Dosign (1 ORI eesriearans

way to remit monoy Is by & draft, or postal order, on
New York, payablo to tho ordorof Muxx & Co. Fervon®
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who fo lye In romote pnrln of the (‘mmlr) onn untinlly purs
chasg drafts from thelr morchants on thelr Now York
eomnmndeuln.

Valuo of Extendod Patonts,

Dl patenteos ronallzo tho faot that tholr Inventions are
lm-lylolm more productive of profit during the weve n

Sirs OF extenalon than the Aeat full torm for whioh thely
p.mnl- weregranted, we think more would avail them.-
solves of the extension priviloge, Patents grantoed prion
10 1861 may bo extondod for soven yonrs, for the bonent
of the fnyentor, or of Wik holrs In caso of the decoaso of
tomor, by due applioation to the Patont OMleo, ninoty
daya boforo the termination of the patent, The oxtehdod
timo {nuros to tho benoft of the Inventor, the nssignees
under the first term having no rights undor the extenston

exoopt by apec fal agreoment, Thoe Government foe for
an extonston 1s $100, and (L8 necossary that good profess
plonal pery {00 bo obtalnod to conduct the businoss before
tho Patent Omico, Full Information as to extonalons
sy bo had by addrosuing Muxy & Co., 97 Park Row,Now
York.

Rojocted Onnon,

Rejectod canes, or dofective papers, remodeled for
partios who havo made applications for themselves, or
trough otheragents, Tormsmodorate, Addross Musy
& Co, stating partionlars,

Trademarks,

Aoy person or firm domfctled {n the United Statos, o1
any firm or gorporation realding o any forelgn conntry
where similar privileges aro oxtended toeltizons of the
United States, may rogister their deslgna and obtaln pro-
tection. This In vory important to manufacturers fn this
country, and equally wo to forogners. For full partiou.
1ars address MUNN & Co,, 87 Park Row, Now York,

Canadlan Patonts,

On tho first of September, 1872, the now patent law of
Canadn wentinto foree, and patents are now granted to
citizens of the United States on the same favorable terms
2% to cltizens of the Dominion,

In order to apply for s patent in Cannda, the applicant
muat furnish & model, specification and duplicate draw
{ngs, substantially the same as In applying for an Amerl
can patent.

The patent may be taken out efther for five yoars (gov-
ernment foo §20), or for ten yoars (government foo $46)
or for fifteen years (government fee $60). Tho five and
ten yoar patonts may be extended to the term of fifteen
years, The formalities for extension are simple and not
expensive.

American Inventions, oven if alroady patentedin this
country, ean be patented in Canada provided the Amerl.
can patent s potmore than one year old,

All persons who desire to take out patents In Canada
are requested to communiento with Muxy & Co,, &7 Park
Row, New York, who will give prompt attention Lo the
Dbusiness and furnish full instruction.

Forelgn Patonits.

The population of Groat Britain 1s 81,000,000; of France,
7,000,000 Belgium, 5000,000; Austria, 96,000,000; Prussia,
40,000,000,and Rusia, 70,000,000, Patonts may be securea by
American citizens in all of these countries, Now 1a the
time, when business s dullat home, to take advantage of
these fmmense forelgn Nelds, Mechanieal improvements
of all kinds are always o demand (o Europe. There will
pover bo & better time than the present to take patents

INVENTORS, CAPITALISTS OR MANUFACTURERS

deatring to sell or purchasne unh-m rights, or (ntorests In
manufacture, or arrangoe for intrad uotion on royalty, or
cnah cwareantod) shonld address THE N,

NEW aad 'Itl-ll A \

MACHINERY, A i A VLR

h..“ York.

ROV OB SRR

Machinists Tools

OF ALL DESCRIPTIONS,
98 Chambers St. NEW YORK.

]{‘ M. MAYO'S PATENT BOLT CUTTER,

4o Bond for Nnateated Clroular, Clocinnatl, Onhlo,
\'ﬁ OODBURY'S PATENT
Plawing and Matcling

and Molding Machinos, Gray & Wood's Planors, Selt-olling
Haw Arlmr- wnd nllwr wood working mag hlnory
8. A, WOODS, 01 Liberty stroet, N, Y.
Sond for Clroulars, o ‘hnlhur\ ntre rl lluulun

l).v\!il’.'h‘ Water Flame Conl Limo Kiln, with
oonl or wood, No.1 Soft White Limo or Cement,
with uso of wator, O, D, PAGE, Patontoo.Rochantor,N. YV,

0 INVENTORS
» MANUFACTURERS

The Managers of the 424 Exhibition of the Amﬁrlcln
Institute, of the Clty of New York, beg to announce,
that the Bxhibition Bulldings on 24 and 8d Ayenu es and
634 and 64ty Btreets, will be open for the reception of
heavy Machinery August 18th and for other articles,
Beptomber 1541870, The Exhibltion will be farmally
opened September 10th,

For particulars, address “ General Superintendent,
American Tustitute, New York,"

LASS | D[()l LDS for FruitJars, Patent
X Lumps, LYA Bottles, eto,, made by I, BROOKE. 14
years at Wnite unad Centre Strects, New York, The short-
¢at and cheapoest way order direct of Mould Maker,
§ PARTICULAL ATTENTION pald to MOULDS for
INVENTORS,

D \'rrum & BRANDING m‘n‘vnn—\ll;\m’
at or Roundlpg Surfac on-l.n P \'1-.-
ENI‘ Leucr-', llllll ble  for r?-'l( lAl. STO\P‘

WORK VANDERBURGH, \'l-‘
m “Dutch, cor. l-‘u\lon Sl . Now York

1 IVERVIEW ACADEMY, Poughkeepsie
N.Y.~Work recommunces Sopt, 11, Boys, “Fall 1p.*
NUNMEROUS TE ANV E

BURNHAM'S NEW T

PRoOVES

"URBINE

RWHEEL

TOBE THE BESTEVER INVENTED

PAMPNLET FREE o ADOQRESE VORN P

UERK'S WATCHMAN'S TIME DE-
TECTOR~Important for al. Iarge Corporations
and Manufacturiug cencorns—capavle of controlling
with the utmost sccuracy the motion of a watohman or
atrolman, as the same reaches dlﬂ'crunt stations of uis
ent, Send for a Clrcular,
1,051 ‘Boston, Mess,

N. B~This detector is covored by two U. 8. Patents,
Partics using or selling these (nstruments wllhout Av-
thority from me will be dealt Witk 20C0! 0 law.

abroad. We have reliable bus! fons with the
principal capitals of Europe. A large share of all the

d In forel {es by Americansare
obl.llncd through our Agancy. Address Muxw & Co., 37
Park Row, New York. Circulars with full information
on forefgn patents, furnished free.

Coples of Patents.

Persons desiring soy patent issued from 1838 to Novem
ber 20, 1867, can be supplied with official coples at sreas-
onable cost, the price depending upon the extent of draw
ings snd length of specification.

Any patent lssued since November 27, 1867, at which
time the Patent Ofce commenced printing the drawing
snd specifications, may be had by remitting to this of
fice §1.

A copy of the clatms of any patent fssued since 18%
will be farnished for §1.

Whes ordering coples, plesse to remit for the same as
sbove, and state name of patentee, title of inventicn and
dateof patent, Address Muxx & Co., Patent Solicitors
91 Park Row, New York.

Musy & Co, will be happy to see (nventorsin person,
st Whelr office, or to advis them by letter. Inall cases,
they may expect an Aonest oplal For such [T
tlons, oplutons, and sdvice, no charge i made. Write
plain ; do not use penell or pale 1k ; be brief.

All business chuumnittod to our care, and all consulta.
tona, are kept secret and atrictly confidential.

1o all matters periatulng Loy s, such as
loterferences, procuring extensions, drawing ssaign-
wents, examinations into the valldity of p ele.,

docticg

OODWORTH SURFACE PLANERS
$125, Planers and Matchers, §$550. S,
51 Courtlandt stroet New York.
EW & IMPROVED PATTERNS.—MA.
e CBOULD. 1t T F o B Aver NewateN.J

OOD-WORKING MACHINERY GEN-

erally. Specislities, Woodworth Planersand Rich-
ardson’s Patent roved Tezon )hch nes,
Central, eomu nlon st., Worces

T, Mass,
ITHERBT RUGO & RICHARDSON.

SI-venck Collue nnd llnd-o?“lllver Institute
'or both sexes; fine grounds: 167 hed rooms; X
Instructors; 11 doplnmeu ; 130 classical puplls; Ia
ymnulum and drill bn I Speclnl sdvantages {n all
rtments. Term o tember 8. Rev. ALO\’Z
LACK, A. M., Pres d:nl. verack, N. Y.

350 TO 2150 PER WEEK guaranteed to

Intelligent -nd lndnndoun penonn of elther

sex, 1o act as our Agents. Busl &ueucnl. Ad-
dress THE WESTERS ART Anmuﬂox.

GE\TS—\Ios: fortunate chance to make
Fithoat fall; Article seile ?5"1:2"'[.2'}? onticmen:
Address O. P. TEMPLETON, 615 way, hev\ork_.
9 BAFETY HOISTING

OTIS hinery.
o. 348 oMY, RBO %YM CO-

5“5"0’"“" Agenia waniad! ATl classes of working pos
lthar ek, Y oNGE of 6LA, WAk Iore Deonr y &l

wark forelo ll’ spars momeats 3 all he Lusathan alsnyiling

Naa Partisniare rea Adtrees . Stiness b Oo . Purtland Matee

special care and attention Ia given. For toformation snd
for pamphlets of tnstraction snd advice
. Address

MUNN & €O,
PUBLISIERS SCIENTIFIO AMERICAN,
37 Park Row, Now York.

OFFICE IN WASHINGTON~Corner F and 7th
Btreets, opposite Patent Otiice.

Advertisements.

BATES OF ADVERTISING.

Back Page = = = = = = = $1,00a line,
Toslde Page = = = = = = Tdeontsn line.
Mn.wmnw-wm«w
Bne, by ‘“ W-_

The valweof Ihe la-ﬂvlo ANMERICAN 04 an adveriising

nedium connol be over-estimated. Jtacireuiation (s (en
“mmww-uuduhrkumlmpuu
ek, 1t goes into all the States and Territaries, and iy
vead in all IAe prinvipal hbraries and reading rooms of
Ghe workd, We innile the AUAION f (hose wAO wish to
ke (helr business Enown (0 (As annezad raies. A bus.
e man eante something more IAan o see Ala autver.
Usement in @ prinied newspaper. Il wanta circuktion.
L7 10 ba worth 35 oenis pev K 1o adeertise in a paper of | 10
48 4 worth BB per lne o
A il

ROPER HOT AIR

ENGINE COMPANY. % Now Uhoreh 8t. Now York

HINGLE AND BARREL MACHINERY ,—
S lmproved Law's Patent Skingle and Heallng Ma-

chine, slmplest and best In wee. Also, Shingle Heading
-nd wiave Joluters, Stave asllzers, lludln‘ Planers,
Tarners, &c. Addross TRHEVOR & Co. Lockpors, X, Y,

Bov 'T = (
"
&.& ned ‘l’-n dln..
l"r 'ﬁ O 0.
lnl nchine,
Yur Carving, unlln'
Irregular Moulding, an
various size Davetall
ng snd Houtlog, The
simpleat and most useful
schioe for Furallure,
House-futshilog, Card, Or.
, Drawers, 'llmlel-
Uaes solid cutters,
warmsnted 1o cut as free
aud smoolh as st knlyes
wnd is no Intriogement on
the  Gear € omblmxlun
?wldw Hoad
BATTLE

"
CREEK,

AVE ‘3-1 PI’R C l' "l' ()l" l"l EL - %00 ln
hl tnled In Rogerw T-uuuogm« HOILERSCALE
Arnn(nu.ld-tnmmunlly $50 year 1938,
con numod ny e “ Sclentifio American,” * lrop
eors, and by hundreds who are uslog 1. Wil
emove l ‘scnlc-nd rnlmly nnmml the lnm-uun
m\' In | steam hoflers, ted. Sand for clrow
MAN & llUNﬂEl l..AuuTI Littlo Falls, X \

mm RIIOORDB!!!

The Recording Stesm Gage 91 Liberty umunun
-~ l.oco ] » \‘unu »
F. perfor .:do::;‘sulr Makers u?ﬂ "ou.dm

=' souns 'nm&.-l Pressare * Recording and ".th

unpatented fnventions, or (o form o nnrln«nhlpl'
to purchasy socond hand steam oo gllmutlm!t krlrﬂ or
Y. h\l’()‘*l TION & M'F'G. 0O, B Hruull'ly.

Hum m- uTnl by mail for 'dJ ru., mnl mln | quie
10, R, L. WOL ( (PTI 181 € hulhum Hquam. fow \ufk

Blﬂ,chlnel:y? Loathor and

Wood and Iren Working of aver
Rubber Belting hnor{ Wheals, Dabbitt Mnlll &o,
GEO. PLACE & CO., & C0., 121 Chambors 8t, N.Y.

Cold Rolled Shafting.

Best and most perfect ‘ihnm:ui ovor made, conatantly
on nand {n Ierge quantities, furnlshed 1o aoy lengths up
to 20 ft. Also, Pat, Loupllng nml Hrll-ullllm ndjustable
Hangers, K PLACE

121 (.mmbnr- Biroot, Now ¥ork.

Sturtevant Blowers.

Of eyory size and ducnrthm f«"i'",'{'«'"’ on hlnnl.
¢ FLACE

121 ummbwu Stroot, Now’ York. |

THE CHEAPEST AND BEST
COMBINED FUNCH AND SHEARS,

SEND FOR PHOTOGR%E]}. &m)"xl"x-ncz.
12] OnmaMnxns 871,, N. Y,

OWELL PATENT DOOR AND GATE

J SPRING, worth ten of all othors, Won't corrode
or break. k the Hardware dealera for it, or address
Sole S(Annﬂcv.urer. JAS. H. WHITE, Newnrk N. J
Territory for Sale.

"OLD ROLLE

SHAETING.

The fact that this shafting has 75 per cent greater
Strength, » finer finfsh,and {8 truer Lo goge,thAn Any other
in use, renders it undonbtedly the most economical, We
are also the sole mannfacturers of the CELENEATED COL-
LINa PAT. CourLiNGg, and furnish Pulleys, Hangers, ote.,
of the Most spproved styles. Prlee!uu mlllcd on -g:pll-

catlon to l;\ s
Try street, 2d and 3d Aveluel. (uhurgh. Pu,
190 8. Canal st., Chicago.
tocks of mu Shafting in store and for sale by
FULLER, DANA & FITZ. Boston, Mass.
. PLACE & CO., 131 Chambers street. N. ¥.
PIRRCE & WHALING, Milwsukee, Wis.

STENCIL, DIES 2=

Stenclls nd Key C with 'hleh young men are
making from 8 to a d-g Send for catalogue and
samples to S M SPENCERJI Hanover St Boston, Mass.

For cntting business
mmdlullluu Also
for Clothlng

il
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Andrew’s Patents.

Noluleu.ll’alﬂllol ﬂl‘m'l. or Geared Holst«
Hul‘;«iu lﬁrf _cyyv% om Accldent,
o.c o"“H“; :l umu. &o nnd Single, 1-2to

Rty ;::,f-a"s' o, i

or nm
Alll‘I blr *rle. Durable, nod Economical.

u . Hnn
Bend WS &
b. AN P Wator street, cat Haw York.

TZNONING & SHAPING
MACHINES

SCROLL SAWS,

Plamnu & Matching

" MACHINES, &c.,
%) For B.uuom,( An, and Aonr

- CULTURAL 8 non e,
J Al"Sn erfor to any inn use.

CINCINNATL, Ohl0,
SCHENCK'S PATENT.

R ODWORTH PLANERS'

And Re- uwlnx )Inﬁg“xu. W‘ood Jt‘n)d Irog Worhr‘nf Mt
, Engines, ors, etc.
Chinery, ugtnes, Bollors. o1Ciis “Libsrty fte New Yorks

H IL AND MECHANICAL ENGINEERING AT

o Rensselaer Polytechnic Tnstitute,Troy,

.'Y —ln-lmr(? n very practieal. Advantsges unsur-

umx {n this conntry. Graduates obtain excellent posl-

Ylnnn Re-opens Bept. 17th. For the Annual Register, con-

and full particulars
E Director,

taining improyed Course of Study,
address Pror. CHARLES DEOWX

ines and Boflers,
HS & CO,, Sche-

ﬂuuunnry and Portable Steam En

8end for Clreulsr., CLUTE BROTH

necluuy.\' X
a O FOUNDERIES, Factories, Ropewalks,

&c.~For sale or lea locks of Lota,with balkhead
waterfront, Low pricescany torms, S.B.SCHIEFFELIN,
15 East 26th Strect, New York.

$72.00 EACH WEEK.

Agenta wanted nvn hero Businoss strictly Imulmue.
Partionlars free. .\ a8, J. Wonrrn & Co,,. St

\IPROVED FOOT LATHES
Sliide Rests, Hand Planers for mcul.
mub:)e‘ar Cutters, :”"ml !e(nx The

¥ 2 logu
T et e Y ALDWIN .
Laconta, N. H.

ORTABLE STEAM ENGINES, COMBIN-
ln the maximum of rmc!urc! d-nbmly and econ-
omY, mm the minimum of weigh

and price. The
wideiy and favoradly known,morethan 1, Mk&; in
use. All warranted sa mulory orno sale. Descriptive

circulars sent oo upgl Address
THE HOADLE\' CO. Lawrence, Mass.
Liberty st,, New York.

We have been furflshin large (llustrated
paper, entitled ** Cricket on lhe !lur('b **at one dollar a
;:lr(o subseribers on a rnlnnln that the money will

refunded any time within three months if not satis-

factory. Weo have not been naked to return a dollar yet.

10 M0already sold. Sixteen large pages, The best and

:hnpul per in the world, A ¢35 chromo 1o every sub-

for throe months on trial. Agents wanted,

'-cnd:.'-t 107 the paper three months, and terms. JO\ES
& HADLEY, Publishers, 178 Bmm'u, New Yo

3 O You sk WHY we can e
RN Class 7 Octave Finics for ;zoo
- We anawer— [t costs lom Lhan §3
0 take any Plato ol

ihrough Agents, all of whom make

uoo por ct. profit.  Wa bave
Ageoia, but ship direct 1o fam)
Ilu at Factory price, and warmatl
Years  Send for lustrated ciee
-hkh we uhc 10 aver eoo Bankees, Merchants,
nome of whowm you my w), using our Fianos,
44 States and Territordes. Ploase state where you mw

V.8, Plano Co., 810 Broadway, N. Y,

RlCHARINON MERIAM & CO.
turers of the Iatest tmproved Patent Dan-
1s' and Wo;z-oma Flanin, )lu:lm?u. Mate: mu. ﬁun
aud moldl muulln, Moriising, Borin,
uul and Clrenlar le-sawing Nvllnn. lllA. Saw
Do Sl B aeels 2 T 2
o8, wr
ou:n nds of W workin, hoery. Catal ‘\:.::
and price lUats sent on applieation, Manufactory,
culrr. )lu- Warchouse, 107 Liburty ot, Now York.

JOR SA Ll"r—'l'lu- right to manufacture lll(l
Sall the Patont Stave llnlq Haakets (n the State
10, Pennaylvania, Now York d Dask
tected by namerous patenis issued to Hormee O,
and others. . l lml\\!ﬂ'k!l Ap

' I”r—;anouch
Bmms& GIRD[RS

HE Union Iron Mills, Pittaburgh, Pa.
The attention of Kngineers and Architeots 1s cailod
to our tnpraved Wreoaght-lran Beatis and Girders (pat
cnltdb la whioh the compound welds betweon the *‘-u

gos, which have proved <o objeationable In the
uM mmh uf mannfscturing, aro entirely avolded, we are
Kz md to furnish al Al Lenms ab fayorable as oan

ol

BIA CH l \' l" I{ Y FOR PRINTING OIL
;ur Du:v'“"l Paper and Cotton. The Patent (No, 106504)

Ver.

talned olsawhe soripily e by h
e hl on lr?m MIIL rf«'u‘. n::hr;':.

nlma.l K‘lA!l |'HllInAv Ilnmllyu..\ X

A MoxtTu to Lady Apents. Adid
‘125 MAII"AI nmuu’(n “nlm‘.'u?‘.\:z:.l”

HEYSOLDN
Turbine Water
Wheels.

30 yenrs' cxperionce enahles me
Lo excol tn Geartng M1)is of al] kinds,
and fursishing (hem nllll bo-
oumlr-l Wower, Beleniifio pa
free 0. TALLOOT, W LI

e o Mnf c- Yora.

THE HYDRAUL VERNOR
gum IUWF to:l‘

condlllono 'MI&% 6 woat

mu«ne variations muu n-. entire ten sec

unl ln toil,

N 1
JUI.IK \ Troas., ';%’n"ill“’ >

An deutfche Crfinder.

Dicfe grofe und thitige Claffe unfrer Ves
vhlferung madien  wiv  befonders bamui
aufmertiom, daf unire Firma durd ihre Ser-
bindung mit Wajbington und den curopaijden
auptftidten, bejondere Borthoile jur Erlan.
gung von ine und audldndijden Patenten
bietet,

Qeder Crfinder, gleidviel weldier Nationali-
tit angehorig, ift dburd) die liberalen Patentges
feye der Bereinigten Staaten jum Patentiduy
filr Grfindbungen bereditigt. Unjre Firma ift
bexeit, geftilgt auf 26]irige Erfafrung, dentide
@rfinder jeder Beit 3u bevathen und 3u mEgigen
Preifen vajd) und piinttlid) Patente ju exlangen.

Die Dentide Section ift in den Hinden

fihiger deutider Jngemicurs, Teeidhe in ber
Office perfdntih mit Crfindern verfefren
werben.

Der , Scientife American™ wird in feinen
©palten  die bedeutendeven Criimdungen bes
fpredyen.

Correfpondeny erbeten und prompt beant.
wortet.  Pamphlete in dentider Spradye wers
den auf Beelangen franco jugefande.

Adreffive:
Wunn & go.,

witentific American” Putant Agentur,
87 Dast Now,
Now York City

Niagara Steam Pump.

CHAS. B. HARDICK,
= AM ., lhoulln. N. v.

Yorthe ('
! DROP PRESSES, u:'l‘,"r:.‘."f'?%"":?‘?
T TRACKLAYING.
THE ROADMASTER'S ASSISTANT

AND SECTIUN MASTER'S QUIDE.
A magual of reference for all concerned In the oon.

struotion or 1e| f ihe perss
n‘l mwlz .rn'un‘f, the vu:r“r'.’ Seremeriean
g n?l:': ltnr:lckwou-'mt :vﬁlh‘ung, ballasting u.-rkew 2
+ pos OF §1 1 twalve ooples, 10,
s 'MB.UtXD. © 34 AMnulM
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 SILICATE OF SODA.
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l ‘J w. Ylmlllf‘l\‘.\\t-rl( a.u fulu"l N. Y.

HOTO-ENGRAVING TR

62 Courtlandt Streot,
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!‘or Newspaper, Dook
Snm! In very h-nl hyln
N

- —————

astrationx

wnl FMW'. from alt
 Bninixar Dy, Proro.

ing surfece an semonih v
<ol engruvings, ¥
A¥on ond vhary en vilher v
e type o wood cuts cun be i

f:r Ussshiterery’ Catalagues & Specldy.

Cirvalary Fron. ook of Specimens 0\!\.‘
The * S lrullnr \luvm an ' u’rn unr [ll\l('l

DOUBLE ACTING
BUCKET-PLUNGER

SteamPumps

ALWAYS RELIABLE,
VALLEY MACHINE COMPANY,
Easthnmpton, Muss.

THE

SCIENCE RECORD

FOR

1873.

A Com=snarum ot the Scientific Progress and Discove
ries of the ) ear. Hlutnu-d with
over 1 Figravags. &0 pages.
octavo. Price. 82
'I‘HIS NEW AND
splendid book embraces
the most Interesting Facts
and Discoverics In the vari-
ous Arts and Sclences that
have transpired during the
preceding year exhibiting in
one view the General Prog-
1e8s of the Worh! In lhc fol-
lowiss Depart
L—CHE Hl\]’!.\ A\U MET-
ALLUBGY.
.—\'LLLL NICS AND EN.
GINEERING.
E ll‘

~Embra
cing New and Useful In
ventlons and Discoveries
relating to THE ARTS:
5.~BOTANY AND HORTI-
JULTURE.,
§~AGRICULTURE.
y=RURAL AND HOUUSE
II()L[) ECOSOMY,
S ~MATERIA MEDIC
lllrf.li;\PhlJTlL's. ll)

Gl

1~NATURAL HISTORY
AND Z0O0LOGY,

0 & 1. ~\ll'.rlv<>lll)l Uh\
TERRESTRI \l. PHYS
IUs, GEOGHRAPHY.

~GEOLUGY ANU MINEMALUGY.

IL~ASTHONOMY

H.—-pluuRArsy.

Evety persot whe desires 10 be well informed concern.
og the ress of Lthe Aris and Sciences thould have »
copy of acll:lf'l Heconn ron IN70, It I & most 1a
terestiog aud valuable Hook, and shoald have s place In
every Lousehold, i every Livrary,

ruu.()cnm Hauusomely Dound. Over |5 Ea-

gravings. Price, 81,

Sent by uafl to ail parts of the country, on receip. ot
the price. A Ubersl dscoust Lo the trade and Lo a0

vassers. Foresale st all the priscipel Booketores

MUSNN & (0, PupLisnERs,
37 Park Row, New York Clty.

TR SCIENTIFIO ANMERIUAN will bo sent ore yrar
snd one copy of SCIENCE RECORD FOR 173, ou
receipt of M.

SOrEse RE' ORD FOR nntform with the
Above  Price 8=, 1ihesry b n'.':’f} rg

SILICATE OF SODA.

L. & J. "nlf"‘l’“\\l-’l' BCe'arit X, Y,

JRINTED AT 'l"lll INDE I’l NDENT

Fress Boowms, 19,31, and 2 lose Steeet Y., with

Cent Cut Tuk, from G, 1, MORKILL'S, 10 ‘Wadulog-
llm nlrro! Bouun. M-u

W LEN TU IN Ko ne 0 o .
ch(lﬂl( ml;u“{_"" wnll,:ln“:l‘ll:';h‘;":’: n.“ﬁ!.

Pasa Thls By If you are & fool or & lunatic;

bt I you are sane, And wish 1o
» lln-u or womsh,) get s postal card xow

3 s
‘“ﬂ’" 890 8 Week, s Lazy rdors

THE BEST OILS ARE THE CHEAPEST IN THE LONG RUN

Al “ho try E. M, KELLOGG s ENGINE and SPINDLE OLLS .\rlln.wlrdu- the Fa

T™Ther » ally good subatitotes for vure Sporm and Tallaw Olls, are as free from eam or ofenslve odor, .a h-q‘
P Y ndnre as coln u-npunn-e ax beat Winter Roarm (1), while uuvlnecon-lq»"m. Ty

E. L Kellogg's Extra Spimdte OF) ... D K Extra Signal Of) os ll Ll
En s Ko, 1 Saindle OI1 Rlgnal (W1, 1.
£ 1. Kellogg™s Solndle 0N ....... 5 ¥ Sperm Engine (11 1»
E Il Kelloge's Evten Engtoe O L. ..., woan TRIEN Bperm Salndie OF) 113
E. ML Kelloge's Engine OU > ecissnaves 301 B I Tallow Envine O . 10
E. 1, Kelogy's Extra Cylloder Of) « IBIEH ).rw:‘v s Tallow Sbladle Of) ~ 1.08

Manufactured only by K, 0L KELLOGO, No. 17 Cedar Street, Xew York

r.s -hnnl | partios desiee fower priced goods, wo oan furnish as low as the lowest and as R004 for the prlcﬂ
K

charged, -
PRICE LU'BRI A'I‘ORS
l REYFUS' transparent Selfact
Ing Of'ers, for al) sorts of Machinery
and Shalting, are v-ll.hlr In -Il AEARODS,
sAving Th—98 ner ernt LF-ACT.
ING LUBRIC .\'r(m '--' 'y"m"' \o
Anw sdopted by aver 190 L I In the 1.8,
and by hundreds of stationary sngines,
NATIAN & DREYFUS, 108 Liborty st N.Y,

lll DUCED.

EACH'S Scroll Sawing Machines.—( Thoap
et and beat I use. For [lastrated ( llllrr‘nf and
Price List, send to 1L LLBEACTL 0 Falton 8t N, ¥

Working Models

Apd l"wumrnul “lfhln'vx Mol-l or Wood mmu o
ordor by EHNEIL, 62 Contor -l wN \‘.

PORTLAND CEMENT,

Tul‘hlne walgr W]]BB] From the best London \Innufnrlurrn For ulnh

AMES BIRAND, 88 OISt . ¥
Fiaxs recontly been tmpeoved and sub A Practioal Treatise oo Cament Iumlmnl for ® cents
Jected to thoroughb teats by James s
Emerson, | Iulyuk‘e Taes,, :lumlnl RON PL ANERS EN“'A\E l:AT“E
tigher avorage results than any Tur Drille, and other Mu:hlnml Tonl- of suparior lmn'
blnr Whrel over known, A follre | (ty, on haod, and Onlehiug. l’m ale lr M
g 1 obtained of STOUT | tion and Prive address SEW HAVEN MAN'IIVMJTUR
1 Lﬂ N\MI’LK l)nyl(m Ohhl ING OO, \qw fiaven, Conn,

J:JET005 |
FREE JL AR

AMERICAN

N Y. PLASTER WORKS,

\\’UF\(‘TURFRS of Calcined and Land Plaster, \inrhho Dust, Terra Alba, &c. &e, Our
Dovnte ExTua Plaster Is umurnau«l Evory Darrol warrante
)ur Quarries are In Nova Scotia. WORKS, 460, m & 17 CHERRY STREET, NKW YORK,

REYNOLDS & CO. WIRE ROPE.

e JOHN A. ROEBLING'SSONS

' Serews & Bolts OR lnc'l't‘x’x'f«f‘é’l'::&.bundin,{)sm&mqmng
For Machloery of every variety, erricks &

ridges, Ferries, Stays, or Guys on ranes,

ALSD & n(l' N:-pel r‘h.h Lonllso( C‘o [ui\: I:I‘d lzn. Lllch'ln=n

Bridgo nnd Root Bolrs. onduciers of Copper, J’“' attention ghen Lo holn

ng mpn of nll klm A for Minesand Elevators  Apply for

STEEL & IRON BET SCREWS Nrm:‘v. # col nr o}hla,n ln(o'nm‘vulon " g h)A.
< osriphlet on Transmisslion of Power by Wire Ropes.

o ﬂ:‘:ll:gu.‘l\x:.:ﬁ:'(n:::'ml\b?g:l:: lare stock constautly o hand at New York Warehouse

No. 145 East St., New Haven, Conn | —— — SoulieTabocty KNGS

Machino’st’ Tools, | el L

AU (L Bo;,r CUTTER‘

LUCIUS W. POND MANUFACTURER | fyvirdyir i/ L

roeAtir, Mass,
\Warerooms. NUImny Stroct, New ¥ . HOWARD IRON WORKS, BUFFALO.N. Y

As G BBINS Agent.
AGE\Tb WANTED—Anybody ean mak

SEELERREET

THE STANDARD MAKE!

¥~ Emery Wheels and Emery Grinding Machinery.
T adn

1t pa First class articles (or Office and House
0id use fanufacturer's [;ﬂtrn. and enormous (ronu
Adirass, for clrcuhr.JAS 1. WHITE. Newark, N. J, HE TANITE CO., Strondsburg, Pa.

., V o
o o ¥

rvmun. Adveromne  Amens. Anarrs
oy v ol

'l'llllﬁl! ,I'I.Y roortno.

Une Te
A good mlulv woll reo s and puluhlalor
elther steen or AL roofs, Mn J Hrounlar
ples, MICA ROOFING Ca., 7 Matdon l.-nn.lln

SILICATE OF SODA.

l‘l l)o'é (()ﬂl.lllﬂl & CO.. NONTON, MASS,

THE
LATEST IMPROVEMENT
IN

LUBRICATORS

™ EDLF- VAI.VF. OIL FEE lll for
ve and Siationsry Englnes has
great success, Mastor tmmn
furnistied with Sample Caps by
addressing

CINCINNATI DRARS WONRKSH.

MAHOGANY,

ROSEWO00D, WALNUT, WHITE HOLLY
SATIN WOOD HUNGARIAN ASH, AND
ALL KINDS OF WOODS,
1¥ LOGS, PLANK, BOARDS, AND VENEERS,

GEO. W. READ & €O,
M nu! Yard, 156 Lo 90C Lowia 8., eo R RN Y

Urioers an-u promptly wod Fﬂln(dl execoted,
Encluu -umn lur (.Al-lopu and Frice List,

AT

et
Qe

HAMPION SPRING MATTRESS—The
J Istest and best improvemeni. Do you lunl a
hiealthy and comlortable bed” Hern It e, "The softest
caniest, cl.ngcn moxt pnpuhr. and mmblc Spring ted
In market ,“ eading dealers, No stoek come
plete without It, 'hull rnmoowd of tenacions tem-
pl-rnd ateel -pnn A0 un u:d tust the bressure [ equally
Illl( buted. y maved or carried about the house.
n be lifted lurm-l. or rolled up like « blanket. Both
68 ml{Ko- - N0 rwme, RO WoOdes s, B straps. Msy
be usea on Boor without bedstead. Xo ander bed re-
quired, Needs only half thickness of halr matcress. The
regular alze double bed, | N, Sin. ov § M., contalns M9
seel uphomcry springes and weigas only thirty
1ba.  Mote sprinigs tor your money 'n this bed rhian 1o any
other, Warranted nofseless, Any sizes made to order
Send for pistorial clrculsr. Rotail price of dpnble b

B. F. STURTEVANT.

PATENTEE AND SOLE MANUFACTURER OF

PRESSURE BLOWERS & EXHAUST FANS

72 SUDBURY STREET BOSTON MASS.
SEND FOR CATALOGUE . ILLUSTRATED WITH % O ENGRAVINGS.

MORRIS, TASKER & CO.,

1,000 IN USE,

MANUFACTUKEKS OF P
AWERICAN CEARCOAL (RON 300"',:";“‘\‘,"":"

New Y

Boiler Tubes.

WROUSHT-IRON TUBES :
AND FITTINGS, FOR GAS, STEAM
WATER, AND OIL.

EFSteam and Gwa Fuun Supplies, Machinery for
Cosl Gas Works, &c. &e.

NO, 15 GOLD ST., NEW YORK.

-

r
.

INDEPENDENT

BOILER FEEDERS

SEND FORILLUSTRATED CATALOGUE

COPE&MAXWELL MFG.CO.§

HAMILTON.OHIDO,

1y | ron wito tuil yacuum without Afr Pumn, Please call a
Clrculars sebt ¢t

MIl Pieks, Water Wheels, 1™ nu- prdd nrlng.-p
adapted to four lnl\ln ‘41 nd {0 f e alopu
T. NOVE & BON, llnﬂ.ln N. Y.

BUILDING PAPER!

For Sheathing, Roofing, Deafening, Carpet Lining, and as a substitute for Plastering. send for Samples
sad ¢ uwul;r- to ll ) Harx &k Co., %6 & 88 )." Place, N. Y., or liock Rives Parea Co,, ( Lha. >

the Company’s office, Buffalo, N, Y.
any address,

PATTERNS & TOOLS FOR S )R SALE

The Bardon Iron Works (Hubbard & Whittaker) offe
'or *ale thelr larg
all kinds of Kug

© ANERICAY SA G0,

NO | FB]‘FY St NBW Yﬂl‘k 57"’?"":"'\?'."‘}’;_’ji{:;‘ ,;‘_!r:’.g;:;,‘.‘l",'r,:.,L'.‘.::;."';.'::::
Movable-Toothed Circular Saws | pioc 1y
PLRFORATED CROSS-CUT,

AND

SOL ll) SAWS

IVENSN & llll"ﬂl( ENS PATENT

-

Planers, Sh ¢
BARD & W ITT l\l.ll.
Fromt & I'x:n rl Stw., Brooklyn, N, ¥

BEEA Ponyanre Tases Co,, 7, Lovis, Mo,

l'A\) \"u“lnmhrl l(

ld VS s‘wou

AL

1104

‘}I[-l

JOYE'S MILL FURNISHING WOKKS ANSOM RYPHON CONDENSER pe rloot
are the largest In the Unlird Fiates. They ke and malntalns yacuum ou Steatmn Engines at cost of
Burr Milistones, Fortable Mille, ¥ au' Machines, l' e, | one per cent (ts value. and by 1ta use Vacoum Mans ar

tock of valuab e patterns, Including
nd Pusips ; Palley, Fly, Band, Gear
gar Mills, Frielon Calender, Fric

|«-1 lum- Prills,

The Pulsometer or Magic Pump.

M0, Shipped, by sogle bed or uun Ity, to all {:"'
the warld, Libeo) discount to the trade. Agen
. F.CLBEACH & CO. Masers, m Chambers ¥t.. eor.
Chureh New York.

FBUILDERS e A
i HOUSTON'S PATENT
TURBINE WATER WHEEL

Simp'--+, Strougest, Cheapest, Hest.

In the test at Holyoke, in
1572 lhz Houstos gave the
highest percentage ever
shown Iz s rrlubk test ud

pn‘rlka)lnllhum‘hrn
demonstmting it soperior-
Ity over sll others. Emer
*on’s full report furnished on
uppllu(luu Send for Circa.

)lEnllllLL kS !'!IOL"TO‘
I\chm,Wbcom

B BLAlSDELL L0

Patent .IA),rnll Pres;'e; Iwith Quick
Return Motion,

1a the Market, nlse other \lnchlnlu Tools.

yor CurTs.
o WOROESTER, MASS.

v
t
0

Wond \\'nrkr
U"h”""'wnlnlilnu f ht llorln. Machines
[ L . un-nov 10
MeBETH, DENTE! A)L\

N A
f‘.IE A
) ST - N
TERMS,
r One copy, one year s
One copy, stx months =
sine copy, tour months 1.0

!| Omecopy of Sclentific American for one year,and

r Grates: Plllow | one copy of engraving, * Men of Progrem™ - wnoe

Oue copy of Sclentific American for one year, and
one copy of * Sclonce Record ™ for 183 - - AN
. Hemit by postal ordor, draft or oXpress,

The postage on the Solentific Amerioan s five centaper
quarter, payable at the office where recelved, Canndn
subscribers must remit, with subseription, 3 conts extis

The stmplest, moat durable and effective | ol oo oo

ate ) b No Adapted to all
Eccentric-Geared Power Press, e rnd erforins all the funct:ons | Address all latters and make Ail Post Ofica orders of
O o J hO > quoent
Esuny Winken Mac IINKNY Woar :‘l.:';'n’r:"“p\:':.’.i.ur:n:::r:(:::\:u it, | arafta payable to
far grinding Tools snd Mot Nothing to wear out, Wil pump gritly & oo
:uln ! hnw;‘- leanting Canting or muddy water without wearoriniury to -
-:‘l'l‘ur"'::::l'ugl;ln\r.l';.':':n'lltllll::l,lx'uuuul "l'\' {taparts. Tt cannat gob.onL of ordcr. 87 PARK ROW ,'w YORN-
of It ) v i HALL & CO,,
lh--l:‘n'-"h.l(lﬂ'yhuI::al‘lrywv:-'u: R ress 5 \“)\( olrllllnll straet, HE “ Belentific Amorican |y printed with
BICAN TWIsT DRILL COM New York City, CHAS. EXEU JOUNSON & CO, % INK, Tentnand

Lombard eta., Philadalpbia and % Gold ot,. New York,




R
A WEEKLY JOURNAT, OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES.

P ——— ~ — —_—
vol, XXIX.~No. 12, e

QSR paiss 'NEW YORK, SEPTEMBER 20, 1873. [* ,";;;‘V::E;'

— e
—_— — e

|

~_

N N

0

W\
AN

WA
A AN \Q} I

7
\\\l

{}

{;;,)I £

7

S URUTL ORI SN S Y TN

. s ——— s A, g 5 g




i
!
2
|

|
|
|
|
|
|

176

Srientific  Dmerican,

— = w— - —
Srientific Qumevican,
MUNN & Co.,wm{ﬁ' and Proprietors,
PUNLARIED WIERLY AT
ND. 37 PARK ROW, NEW YORK,

O, D, MIUNN, A. B REACH,
P IT XL IVE S
One coges, MX MBS wovoiveaimiiinane s S |
Tem coplen, ono year, each 280, ......... 23 00
C1re zavas {uwr e eepton, sngen vbe, eaeh . ... ... 2 A0

VOL. XXIX., No. 12, [Nxw Senies.] Twenty-eighth Ycﬂ.
NEW YORK, SATURDAY, SEPTEMBER 20, 1878,

Contoents
CIlastrated Artieles sro marked with sy asterisk.)

PAPE PP e oo VR Magiolantern as A mesns of dem.

ﬁ:‘.’.!%... esoctation tor the A oastration, the ..

vancement of Kolence, t 18V Moles, haw Lo eate [
ARswers (0 correspon e, 157 Offal deodoriziog ...
Argtie regtons .. oo 151, O Into fertiizers,
E o piston 08 oo yo0e P Patent deelsionn, recent
At hight of the warih s . 1% Jat nta, odicial fiay of..
Ban the voyage of the Gre-  (Patcots, recent American &
Jw BOW syatem O {Pens and t

e APPArRtEN®, ... PR Mom e

and personsl

Saaal through Serie, ok

soats, uncomfortadle ..
Commpasa th tron veately, the

ratas,
!T'n ::'l. o blowd, whe.

.}
138 Transferring motion, device for, *10
138 Vienns exposition, the < Lotter
19 from Profossor '}l‘_lmrluu...... L
150 Vienna oxposition, Tarkish pavils
157 1 tthe*

i

01 GABRL L cineinianas
onoy kugun ALl
o machine, U onlle.ut...h..
ndianaState expostiion,the
en Eug

 THE VOYAGE OF THE GRAPHIC BALLOON,

As the 10th of September, the day sotapart for the ascent
of the Graphic balloon, isalso the regular day of publication
for the present issue of our journal, we are obliged to go to
press withoat waiting to learn the circumstances of the do
porture. In case the Iatter take place, howover, tha facts
will be found in our following number, Weo have obtained,
through the courtesy of Mr. Donaldson, a number of original
sketches by that gentleman of novel and interesting appa.
ratus and modes of performing operations pertaining to the
voyage. These ingenious concoptions, we illustrate on our
initial page, and give herewith variouns explanations and
particelars concerniug them,

The representation of the alr ahip itself, which forms the
center piecs, is intended (o give an idea of the proportionate
sizes of the balloon, car, and life boat, The great sack is 108
yards in circamference, and is constructed in nine elliptical
sections, each 176 feet long by 64 feet wide. These are
joined together by means of two rows of stitching to ench
seam, in the stylo known to scamstresses as “ felling” ; and
then each seam is covered with two coats of varnish com.
posed of linseed oil, beeswax and benzine, The sewing to-
gether of the fabric is at the time of writing completed, and
nothing remains to be done but to add the ““re-inforce™ or
crown piece, consisting of one additional thickness of sheet-
ing extending twenty feet in every direction from the zenith
of the globe; and to complete the riveting-in of the safety
valve at the extreme top. The marline netting which is to
cnvelope the balloon, will then be put in place and inflation
proceeded with. The car is fourteen feet high. and is divided
into two compartments, the upper of ten and the lower of
four feet. The second floor, on which the seronauts will
live, is nine feet in diameter. The small cabin thus formed
is furnished with tables, chairs, instruments, etc., and the
space below is devoted to ballast and stores. The exterior
of the car, which is now completed, is covered with blue and
white striped canvas, and quite preitily decorated with flags.
The peculiarity of this part of the apparatus is that it may
be readily cut away, piecemeal, when it becomes necessary,
through the escape of gas diminishing its sustaining power,
to lighten the balloon. After the ballast is all gone, the
lower part, and then the upper portion, of the car is dropped,
leavicg the lifoboat still suspended from the concentrating
ring, as o means of support to the voyager. The boat is
twenty-two feet long by four feet broad, built of Spanish
codar, copper fastened and clinker built. She is fitted with
the pecessary spars and salls, and is considered fully able to
keep afloat, even in the roughest weather.

The arrangements for suspending boat and car are shown
In onr engravings. Inorder to avoid any danger through
the breaking of the concentrating ring, and at the same
time to have the netting firmly secured thereto, the deviece
shown in the lower left hand corner of the engraving is em.
ployed. This consists in fastening the heavy ropes (sixteen
in all), which earry the weight of the car and its contents,
aroand the ring by a clove hitch, and splicing a thimble in
the upper ends to which the netting is attached. If, as way
the cass with the unfortunate La Mountain, the ring should
break, the ropes would merely swing ont and still support
the load ; whilson the other liand, they can be cat below the
ring without the clove Liteh alipping from the latter,

In case gas should escape from the main balloon to such
B0 extent that the seronauts find themselves rapidly descend.
ing, the ballast goes first, then all movables, then the car,
piecs by piece, then the small balloon, until nothing s left
but the life bost and also the canoe hanging from the con.
centrating ring. Fourropes lead from the boat up outside
of the carto the ring, so that it hangs from the latter, indo.
pendent of any other portion. The party Is now in the boat,
but the balloon Is still desconding. As they near the water,
& drag compored of & number of canvas buckets attached at

along & rope s thrown out, forming & sort of sen,

——

auchor and steadying the balloon,  As soon as the life boat | d

tonohien the surface, the sustaining ropes are cast adrift, | 1t ina, therefore, been decided to sink

loaving hor attached to the balloon by s single line which s | u

fastonod to the bight of another rope, the ends of which pam | eapnoious enough to engalf the shisll of the
thirough ringa noar tho bow and stern of the vessel, jolning | ports, yet leavo & dopth of water above sufficien)
smidships. At tho wamo time, o canvas drag is voered | passnge of tho Inrgest vessels, The deepening
nstarn, keoping the bow of the bost in the direction the bal |cavation has been begun in the Hamplrey
loon is travelling. This arrangement will be understood | headings.

from the drawing marked * detaching the canoe,” an opers-

-

|SEPTEMBER 2C
or the nvmhlo .M provall a

nder the river gome twonty feot "

The skill and care with which the work has thus far bees

tion afterwar’s performed In a similar manner. Knots in | earried on give nssurance of the suceessfal m‘

the rope provent it belng dmawn through the rings in the |t

he undertaking at ax early n date as the fands

boat in the wrong direction, At the ward, one of the party | will sdmit of. Already 90,000 blasts hiave been fired, con.
cuta the line between the rings, out of both of which at onee | suming 33,000 poundsof nitro.glyoerin, without s si gl e
the ends are of conrse pulled by theballoon. The boat is then | dent—a remarkable record for an "'H"Mw
freo, and sail is made, Meanwhile one of the party (Don. | such an ominous reputation for going off W. An
aldson) bias remunined behind, We may here remark that | elaborate survey of the Gridiron has been made by sound
four persons are all that will undertake the voyage; the two | ings, during the year, but as no appropriation has been
neronnuts, Wise and Donuldson, an officer lately of the mer. | granted for its destruction, its lease of life is indefinitely ox-
chant sorvico, and a roportor of the Daily Graplie. While | tended,

the operations of gotting tho large boat clear have been

Among the valuable selentific observations made

under way, Donaldson has been lotting out his drag of | the progress of the work at Hallett’s Point is an extensive

w | buckets, securing his canoe to the concentrating ring and | and very interesting series on the transmission of power by

finally fastening to the latter two blocks, through which he | compressed air. The drills are several hundred feet distant
reoves a rope, to one end of which he attaches & bag of sand | from the compressors, yet the yariation of pressare between
to act as a counterbalance, and to the other—himself. It is | the receiver and the drills s surprisiogly small, rulﬂn‘

5| clear that, as soon as the 1ifo boat is cut adrift, unless some. | abont two or thres pounds in a pressure of fifty. Not un-

thing hold the balloon, it will, on being so greatly relioved, | frequently the gage at the drill records & pressure one or two

% | shoot upwards too suddenly and dangerously. Here tho can. [ pounds greater than that simultancously observed at the

van buekets come in play ; but after the large boat is fairly | recolver, tho excess being attributed to o pulsation eaused

olonr, these must be hauled op to enable the balloon onee
more to aseend,  How this Is to be done, another of our
drawlngs ropresents,  Donnldson lots himself down by his
vord, the sandbag balancing him, until he can get hold of
tho rope, then ke pulls up the buckets and empties them one
by one. It is hoped that, by thus so greatly lightening the
balloon, it may with its single passenger be enabled to reach
tho European shore in safety ; but in case even these endeav-
ors prove fruitless, Donaldson will have to take to his canoe
and trust to renching land in her, or else to being picked up
by some passing vessel,
The deawing of & man dangling like a spider from a line,
on the right of our engraving, represents the mode of taking
obgervations of the suv, The navigator is placed in a sling
or chiair, and hoisted by a whip from the balloon netting,
well out on the sunny side, so that a sight can be got without
the shadow of the globe, This spparently unsteady posi-
tion will really, we think, be susceptible of less motion than
on the deck of a rolling ship ; the correction for “dip" to be
applied to the observations, however, we imagine, will be
something rather extraordinary.
The two upper sketches aro a plan of an ingenious descent
alarm and of an automatic ballast regulator, both ideas of
Mr. Donaldson. The former consists of an ordinary barom-
ster tube, A, ending below in a cup, B, filled, of course,
with mercury. Passing up through the latter are two insu.
Inted wires, which, as shown, connect with a battery and
burglar alarm bell. These wires extend up the tube until
they reach a point, corresponding to the hight of mercury
due to an elevation of 2,000 feet above sea level. Here they
meet, and at the junction isa non-insulated point of metal,
Of course just so long as the balloon remains at an altitude
of over 2,000 feet, the surface of the mercury will be located
below the point of junction of the wires, but the moment a
descent occurs below that elevation, the mercury, rising, comes
in contact with the non-insulated metal, establishes the cur.
rent and sounds the alarm. The 2,000 feet mentioned is
merely arbitrary, as the instrament will be regulated to give
warning whenever the balloon sinks below the current of air
in which it is desired to travel.
The ballast regulator is an ingenious contrivance for keep-
ing the balloon balanced, 50 to speak, at just a certain bight,
Mr, Donaldson informed us that the position of the air ship
can be thus adjusted with the greatest nicety, and mentioned
an instance where he managed to sail for a considerable dis.
tance at a hight of only six feet above the ground, hardly
varying his altitude an inchuutil on carelessly throwing ou'
a piece of bread, he was surprised to notice that he had as-
cended some feet. The apparatus referred to consists of a
bladder, A, infiated before necending, with common air, and
placed Letween two boards, one of which is fixed upright
and the other hinged therets, A rubber spring keops the
movable piece up aganinst the bladder, and, by suitable con.
nection, the moving board is attached to the handle of the
spigot of & water barrel, #o as to turn a stream on or off in
accordance with its motion. This connecting device Is »o
adjusted that, when the bladder swells, as the balloon rises
into atmosphere of greater tenuity, the handle of the spigot
is moved to diminish gradually or check the escape of water.
Should, however, the balloon descend slightly, the contrac.
tion of the bladdér allows the rubber spring to pull open the
faucet, and permit a sufficient dischargo to enable the re.

sumption of the proper level.
_—— - e —

HELL GATE,

Owing to the reduced appropriation made this year for
the improvement of the East River channel at Hell Gate,

by the periodic stroke of the drill,

THE VIENNA PRIZES,
The complote list of awnrds to American exhibitors at the
Vienna Exposition has at length been recelved, and 850
prizes huvo, it appears, been won by our representatives the
total number of whom, according to the latest information,
was 022, It seems, therefore, that but a little over s third of
all present, including those not competing, received distine.
tions, Out of 412 grand diplomas of honor, the highest
award, Americs has taken eight; four of these goto the
group of Education, and are given respectively to the Smith-
soninn Institution, the Nationnl Burenu of Education, the
State of Massachusetts, and the eity of Boston, The re-
mainder are won by 8. 8. White of Philadelphin for arti-
ficial teoth, W. A. Wood, Hoosac Fally, N. Y., for mowing
and reaping machines, William Sellers & Co., Philadelphia,
for puddling furnnces and tools, and Corliss for perfoction
of steam engines. The latter gentleman was not an exhibi-
tor, although his improvements appeared on large numbers
of both American and foreign engines, and consequontly
there is considerable dissatisfaction exprossed %y other per
sons who went to the expense of competing but failed to
gain the diploma.
The medal for merit was awarded to 155 exhibitors. It
seems that there was no comparison instituted between like
articles in the departments of different nations, and that the
premiom simply means that & meritorious display has been
made. One medal is as good as another, so that inventions
of real value and excellence, exhibited by originators and
manufacturers, gain no higher distinetion than articles of
much less importance contributed through dealers and com-
mission merchants.
The medals {or progress number 57. This distinction is
given for valuable designs or inventions made since the Paris
Exposition of 1867. It may be fairly considered as a higher
prize than the medal of merit. It has been awarded for
chiromos, photographs, several agricultural machines, the
sund blast, and to the Remington, Howe, Wilson, Singer,
Wheeler & Wilson, Secor, and Weed sewing machines; be-
sides other articles, of which, for lack of space, we aro
obliged to omit mention.
The medal for good taste was designed for srtists who do
not compete for the progress or merit medals. Four have
been awarded to Americans, two of them being fo artists
(Bierstadt and Healy); and, strange to say, two to makers of
artificial teeth, which is probably a mistake in the published
Lint,
The codperative medal, given to nssistants for producing
meritorious articles of work, has been conferred upon 19 per
sons. Three are awarded for labor on the Wilson Sewing
muchine, two for the Wheeler & Wilson, three for the Sing-
er, threo for the Howe, and one for the Weed.
Honorable mention (or the diploma of recoguition, as it ia
termed) has been made of 116 individual exhibitors, and
also of ten cities for school reports.
In the absence of the particalars regarding the number of
awards gained by other countries, itis hardly possible to es-
timate the relative proportion of prizes taken by Americans.
It appears, however, Jhat the comparison cannot be much in
our favor, for it is stated that over 30,000 medals and diplo-
mas were granted, and that the mere list filled a quarto vol-
ume of 520 pages. The only award of any real value is the
diploma of honor, for the medals indicate no particular ex-
cellence.  Our sewing machines, known to be the best in the
world, gained no higher distinction than the awkwardest Im-
jtations from English and German factories.
The description of the ceremony of presentation of med.

the work on Hallett's Point progresses slowly, very few mi-
ners being employed. The headingsand galleries are nearly
completed according to the original plan; still an immense
volume of rock remains to be removed.

Our readers will remember that it was at first intended to
remove part of the rock dry and tho rest by grappling after

the breaking up of the reof by a grand explosion. The ex- !
porlence since gained on Pot Rock has shown the cost of |

' Hights, opposite Now York, has been begun by tho Dela:

grappling in » current like that of Hell Gate to bo much
wore than that of removing the rock from below, oven un-

| als characterizes it as an extremely stupid and tedious af-

| fair. The Emperor was not present, and the awards, which
it was supposed would be conferred by him in person upon

| distinguished inventors and othors, were read from a list in
the hands of Baron Senborn,

e IR

A NEW railway tunnel through the rocks of Jersey City

ware, Lackawanna & Western Rallroad..
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THE PATENT ICE MACHINE,

—

An interesting caso poertaining to the artificial production
of oo has lately occupled the attention of the Commissioner
of Patents. We allude to the applieation of F. P. E. Carré
{or an extension of his patent for ico machines, patented in
France in 1859, and in this country in 1800,

o Commissioner has refused the potition for extension,
and the invention is now public proporty.

The general method of effecting congelation by artificial
mesns is tomake use of a liquid which will energetically as.

sume the gaseous state ata low temporature. In passing
{rom the liquid to the gascous stato, tho gas takes up a large
i # smount of heat, and it draws this heat from whatever body
jt happens to bo in contact with, This phenomenon may
pe readily illustrated by pouring a fow drops of water upon
aplate, and resting the bottom of a watch crystal on the plate
{n contact with the water, If now a small quantity of ether
hpwd in the watch crystal, the ether will oyaporate or
assume tho gaseous form with great rapidity, and will draw
3 ] g much heat from tho water as to froeze it.  This is the gen-
eral principlo on which most of the ice machines oporate,
and varions refrigerating liguids are employed. In some of
the mrchines ether is used, in others sulphuret of carbon, in
i othiers the light liquids from petroloum. Theso subsiances,
2N after having passed from the liquid to the gascous form, may
be again restored to the liquid condition by the application
of pressure, to wit, nearly 100 Ibs. to the square inch.
For this purpose pumps worked by steam engines are usu-
ally employed, but the great pressure of the gas results in
much leakage and consequent loss of power ; and until Carré
brought out his improvement, the business of making ice
| s always attended with difficulty and expense,
' In the Carré apparatus, a boiler containing ammonia and
 water is used, to which leat iy applied, and pressure pro.
: duced wheroby the ammoniacal gay is driven over aad con-
{ densed in asuitable receptacle in liquid form. The pressure
1 is then shut off, when the ammonia immediately begins to
y boil and expands into the gaseous form with energy. The
chamber in which the ammonia is allowed to expand sur-
rounds & vessel of water, from which the expanding gas ab.
gorbs caloric, and the water congeals. The ammoniacal gas
| 8 is then brought into contact with cold water, by which it is
| sbsorbed, and the ammonia water is then returned to the
; boiler and again used in tho manner described. The process
of ico manufacture is thus made continuous, There is little
or no waste of ammonin, for it simply circulates around
through the ayparatus in pipes and chambers, condensing at
one point and expanding at another ng required, no pumps
being required to effect the condensation,

The wonderful absorption, Ly water, of ammonia renders
the use of this agent especially advantageous over any others
at present known, for the purpose of ice making. At the
ordinary temperature, water absorbs over seven hundred
times its volume of ammonia, while the Iatter may be readily
i expelled from the water by the application of heat, It re-
quires & temperature of 103° Fahr, below zero to solidify
liquid ammonis. Placed in an iron vessel, it produces, at a
temperature of 50° Fahr. o pressure of 974 1bs. to the square
inch., It was used at one time in New Orleans as a motor for
A street car, an engraving of which appeared some time ago
in our paper.

It appears, from the proceedings before the Commissioner
of Patents, that the Carré ice machine is now in extensive
aud successful usein various pans of the country, especially
at the South. 'The city of New Orleans is chiefly supplied
with fee made by this apparatus, which furnishes ice for $5
a tun less than the price at whicl it can be imported from
the North, The Carré machine is one of the most valuable
Inventions of the day, and it is not therefore surprising that
the makers of all other ice machines,vho have heretofore
boen compelled to use condensing pumps, should appear in
full force ot the Patent Office, to prevent the extension of the
Care6 patent. In this they have succeeded; and now they
may throw aside their steam engines, discard their expensive
pumps, and adopt the simple, effective and brilliant inven-
tion of Carré.

What surprises us is that the Commissioner of Patents
should bave rejected Carré's petition on the slender ressons
that ko assigns. He states that Faraday bent a glass tube in-
0 U form, and putammoniated chloride of silver in ope end,
1o which hoat was spplied. The result was that the ammo-
i was driven over and lguefied in the opposite end of the
~ tubo, which he now dipped in water. Tho heat being re-
~ moved, the liguefied ammonia then expanded into gas, ex-
~ imeted calorie from the water and congealed it, and the gas
- wont back to the other end of tho tubo and was again ab-
ﬁ#h’ the chloride of silver.

_ The Comminsioner states that all that Carré dl:wutlo
fake this principle, first Hllustrated by Faraday, and substi-
hm in lleu of the exhausting and con-
densing pumps used in Twining's, Perkin's and other ico
 Sppamtuses.  Carzé's labors during a period of thirteen
ted bim §05,000, or $5,000a year, which the Com-
ner thinks is sufliclent compensation.
sciaion of the Commissioner, drawn up by a Board
in Chlef at the Patent Office, Is only one more
tho worthlessneas of the Washington exami-
ich fnventors are too often deprived, not only
ol .wmumuu-l benefit,
did was to give to a naw and splen-
“.M wnanmu chambers for
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qu this country, by the introduction of Carrd's invention, al-
ready amount to millions of dollars per annum ; and every
year, as the use of the invention Is extended, these benefits
will be augmented.

In the face of these undeniable facts, which are pl’l'.WﬂN’d
in the Commissioner's report, he dismisses the petition of
Carzé and attempts to belittle the invention by pronouncing
it merely a substitate for pumps, and merely an imitation of
Faraday’s’ tube. Faraday's glass tube experiment was
made public in 1828, but rewained ivert and useless, so far
a5 practical ico manufacture was concerned, for more than a

'g--nrrnlinn. It was not until Carré, in 1859, produced the
present invention that ice could be economieally manufac-

tured, and but for Carré it is probable that we should not
now be in possession of this remarkable and invaluable pro-
cess., The Commissioner’s conclusion is narrow.minded and
erroneous. A device which is merely a substitute for an

other, is only capable of the functions of the original.
Carré's invention was far more than & more substitute. It
eliminated from ice machines all the difficulties that had at-
tended their operation. It rendered them effective, econom-
ical, and commercially practical, when before they were ax-
pensive, leaky, and well nigh useless. Thoe tube of Fara-
day was a brilliant experiment, illustrating a novel princi-
ple. But, commercially speaking, it was not an ice machine.
It required more than thirty years of time and the inven-
tive genius of a Carré to give the principle practical em-
bodiment, or harness it into duty for creating ice.

The action of the Commissioner of Patents in decrying
the merit of Carré’s discovery we regard as a disgrace to the
country ; and we trust that the next Congress will make
prompt amends by reversing the Patent Office decision.

PENS AND THEIER FAILINGS,

It is a noteworthy fact that the man who made more steel
pens than any other, and better ones,—the Iate Joseph Gil-
lott—never wrote with a steel pen. With all the men and
machinery at his command he was never able to produce a
pen that suited him so well as the time-honored plume of
the old gray goose. Mr. Gillott was not alone in his prefer-
ence for the inconvenient yet easy quill. The kindly firm-
ness of its bearing and its easy movement have never been
approached by any of its metallic imitations. The iridium
pointed gold pen, properly ground, comes nearest to the
writing quality of the quill, and greatly excels it in durabil-
ity ; but gold pens are never properly ground by the makers.
Steel pens, though oxcellent for pen drawing, are altogether
too haxd, soratehy, and tiresome for rough and ready writing,
thelr persistent use resulting in that painful exhaustion of
the nerves and muscles of the hand and arm known as
writers' cramp—a malady due not so much to the necessary
!abor involved in tracing the letters as to the unnecessary
and exaspeiating effort constantly called for in forcing the
pen to go the way it goes hardest, and in keeping it from
swerving right and left into easier paths: & malady, it may
be added, which dates its origin from the introduction of
steel pens, and which is demonstrably not caused by the
chemical nction of the ink and the resulting electric currents,
or anything else suve the yicious action of the pen itself.

To return to the goose feather is impossible, The supply
is inndequate to meet the great and increasing demands of
modern writing, For much of this literary and commercial
labor, the writing machine in some form or other will be re
quired ; but there will still remain an immense amount of
irregular writing which must be done by hand with metal
pens; and it is time the penmakers began to furnish some-
thing approaching the good qualities of the quill. Only the
blinding effect of tradition and training can account for the
failure of penmakers to discover and correct the radical and
plainly apparent faults of their productions. Take for il-
lustration, the most common and mischievous of pen defects,
faulty pointing.

Oneof the first principles of mechanical construction is that
the bearing surface of any sliding tool or structure should be
such that the line of least resistance shall lio in the direction
in which you wish it to go. Skate irons, sled runners, and
a thoansand other illustrations will occur to tho reader. The
principle is too plain and self-asserting to be overlooked by
the dullest, aave in the matterof penmaking. In pens, how-
ever, the line of least resistance, if there be any, Is sure to
lio in any direction rather than that of the genersl stroke.
The only effort made to leasen the resistance shows itself in
giving » round point to the pen, a deviee most commonly
adapted by gold pon makers. This {s better than nothing;
still It In faulty, in that it compels the user to constant exer-
tion in keeping the atroke from wavering; and at the same
time it roduces the bearlog surface of the pen 1o the minimum,
thus increaging friction and making finengss coincldent with
ncratehiness, It s liko sotting an ico boat on round knobs,
instead of on long and narrow ronners.

To give a fine stroke easily and smoothly, a pen should
rest not on & point but on an edge several times looger than
It s thick, ite length lyiog in the direction of the up stroke.
By this moans, the bearing sorface of the pen ls increascd
many times, aod the smoothness of the writing in proportion.
And as the lesst reaistance ix met fn the loe of the apatroke
the writing will have s regular glant withont any effort on
the part of the writer to steady his hand, The down strokes
Iylng at & alightly greator anglo to. the line of writing will,
of nocessity, bo u triflo broader, giving distinctoess to the
lottors, likewise without change of pressure or other effort.
Sharpon a load pencil, making one end iat and the other to
a round poiot; then compare the writing of the two, for il
lustration of the position here taken.

A wrist all but erippled by the use of pens of ordinary

mako has compelled the writer to make & critical study of

pen points, experitnental as well as theoretical, for his own
rolief. Through the destruction of innumerable pens—as
the surgeon spoiled his ‘“hatful® of eyes—tho following
process has been developed for convertiog an ordinary stiff,
scratchy, tiresome pen into one that will glide over the paper
as kindly ax a quill. It is comparatively casy o glve l“ln
point 10 & steel pen; but it soon wears sharp snd Mzm
frequent retouching on s fine stone to keep It in condition,
A well tempered gold pen s better. Choosing mu;’ with &
large point—a Mable, Todd & Co.'s “ Broad Point” Is the
easiest to improve,— carefully grind the back bevel.wise un.
til the “ point " presents s long sharp edge, like that of &
narrow chisel, slightly oblique to the line of the slit. This
done, rub the writing edge lightly on s fine hard stone, hold-
ing the pen as in ordinary writing. This will give a beariog
surface as above described. The outer and inner corners of
the edge and those at the slit will require a few light touches
to round them slightly. Any roughness due to the coarse-
ness of the stone may be removed by delicate rubbing on a
finer stone or on hard paper. If the pen lacks the soft quick
spring of a good quill, grind or scrape away as much guld
from close to the point as may be required to bring it to the
desired flexibility. A pen so improved will have all the good
qualities of a quill, so far as attainable with a metal so slow
tempered as gold. It is impossible that, by the use of
some more elastic non-corrosive alloy like American Sterling,
a perfect quill action could be attained, together with
durability. What penmaker will try It, and bless mankind
while making a fortune for himself?

DEODORIZING THE OFFAL FROM SLAUGHTEER HOUSES.
We publish, on another page, an illustrated description of
an invention and process for treating the offal from slaugh-
ter and rendering houses, and converting it into a fertilizer,
This sukject is most important from & sanitary as well as
from an economical point of view; and this new systom is
probably destined to come very largely into use. In Chicago,
the health authorities have suppressed the use of all other
apparatus for this purpose, on the ground that the hygienic
necessities of the case were not complied with, leaviog the
Storer method master of the field.

SCIENTIFIC AND PRACTICAL INFORMATION.

SILICA LENSES,

In a new work entitled Telescope and Microseope, recently
peblished in France, the f-llowing method of obtaining a
lens for a cheap microscope is ascribed to an experiment of
Sir Humphrey Davy. The process consists in igniting one
end of a wheat or hay straw and allowing the entire spear
to consume gradually. The cinder is then heat:d in the blue
flame of a burper; and from the silex contained, s solid glob-
ule of glass is formed, said to be well suited for microscopic
purposes,
MUSHET STEEL.

Professor Heeren has analyzed this remarkable metal and
finds that, excluding carbon and perhaps traces of other sub-
stances, it contains 8-3 per cent of tungstenand 1'73 per cent
of manganese. Untempered, this steel resists the file; but
after tempering, it becomes much softer and readily yields.

AMMONIA IN PNEUMATIC TUDES.

MM. Tommasi and Michel have suggested the substitution
of ammoniacal gas for air, in propelling dispatches throngh
the tubes of pnoumatic systems. First combined with wa.
ter, the gas disengaged by heat enters the orifice of the tube
and, being under sufficient pressure, drives the dispatch
boxes turough before it. On reaching the exit opening, it
re-condenses, forming a vacuum in the pipe through which
the boxes may be returned by atmospherie pressure. The
apparatus is said to require very little fuel or gas,

. METHYL GREEN.

In preparing substitution products of rosaniline (fuchsin)
with the alcohol radicals, instead of causing the lodine com-
pound to act upon a salt of rosaniline, it is now customary to
produce them directly by the oxidation of methylaniline,
In this way a compound is obtained, which is chemically
identical with the so.called lodine violet, but which is pre-
pared without the use of iofline. It is known in the trade as
methyl-violet, to indicate the method of its preparation. It
i distingulshed by its losing none of its brilliancy by arti-
ficlal light. This preparation of methyl vielet could not fall
to influence the manufacture of lodine green, A means was
sought for causing the methyl violet to take up the mdical
methyl #0 as to form the green methylated mothyl rosanilive,
In this caso the use of iodide of methyl was not absolutely
necessury ; and In many manufactories in South Germany,
tho chlorine compound is used, which produces a green,
crystalising in beautiful crystals, while the iodine green is
an amorphons powder; the chlorine green Is also more solu.
blo in water than the lodine. Not being obtained as a by-
product in making violet, there is no foreign dye adhering to
it, and a fresh dye bath gives as soft & green as one that s
been used, which is not the case with fodine groen, a fact
generally known. Hence the so called methyl green lhas
two important advantages over that prepared with lodide of
methyl,

Firat, it is more permanent than lodine green, and the solu.
tion may be bolled without decomposition. Secondly, woal
is dyed with methy! green alone, it not being necewsary, as
formerly, to mneutralizo with ammonia and afterwards
brighten with acid, In dyelog difforent shades, this ix of
great importance.  The extensive nse of lodine In the man.
ufacture of aniline colors for the Tast nine years has eaused
& Gurfold Increase in ita price, and was continually becom:
ing more expensive, so that it Is mportast to be able to dis-

pense with it altogether.
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HOW TO CATOH MOLES.

We presume there are few of our agricultural readers who
St some period have not heartily anathematized the molos
Although these littlo animals do a considerable amount
of good In killing Insects aud worms which would destroy
grain, they more than counterbalance the benofits they con
for upon the farmer by the injuries they inflict upon the
work of the gardener. They appear to have a taste for the
choleest bulbs and for the roots of the rarest flowers, while

thelr tracks vary spoedily ruin tho appeamnce of smooth {1y to their return to London

and neatly kopt lawns

The Patent OfMics records show that plenty of inventive
gentus lins been oxpended in attompts to deviso an efficlent
mole trap.  Of these fnventions wo have tried quite n num.
bor In our offorts to rid our garden of the nulsance, but we
bave found nono so satisfactory as the very simple plan re

';rv«'nh\l In our engraving, As poon as a fresh mole run is

e~

found, indicated of course by aridge on the surface of the
ground, s hole should be dug and a large sized ordinnry
tlower pot set therein, Ovor the top of this receptacle, a
plece of board Is placed,leaving a space of about three inches
between it and the edge of the pot so that dirt from above
will not fall into the Istter.. The openings of the run lead,
a8 represented, into this space. The earth is roplaced and
tho surface of the ground restored. The mole in following
his usual road blindly comes to the crifics leading to the pot,
into which ho incontinently tumbles, As he is unable to
erawl up the sides or burrow through the hard earthenwaro,
ke decides to remain and wait for assistance, which generally
comes in the shape of a gardener and a rat terrier. The
transactions of the mole with the last mentioned of this pair
are such as to destroy his taste for bulbs or for future min.
ing investigatious

In using this device, we canglt seven moles the first day
and three on the second day after setting. Since then we
have captured one occasionally. The result is a marked im.
provement in the aspect of our lawn and flower bede. The
trap was contrived by George Becker, a gardener in Llewel.
Iyn Park, Orange, N. J., and is not patented.,

.
Water Gas,

The improvementsof W. D. Ruck are now in successful
operation at the gas works of Chichester, England, and that
city is now lighted by the new method, which is described as
follows in Engineering:

The elements are water, coke, iron, and spirit. Tho water
isconverted into steam, which is passed through o super-
heater, and then through 2 set of retorts containing coke and
iron, the charge for each retort being 14 ewt. of coke and 1
cwt. of iron Ope tun of coke put inand worked off, plus the
steam, produces 132,000 cubic feet of gas, and to effect this
2 tuns of coke are used in the furpace, The gas thus produced
is passed through a condenser and n washer similar to a
Coffey’s still, and afterwards through a purifier containing
oxide of iron. From the purifier it is conducted to the satu-
ator, where it passes throngh rectified petroleuin spirit, which
increases the bulk of the gas about 25 per cent, so that
132,000 feet becomes 165,000 feet, the cost of which isstated
10 be 40 centf per 1 000 feet

In carrying out the manufacture of water gas at Chiches-
ter, the gas works have Deen only partially altered, so that
the manufacture of coal gas is still carried on; the public
in fact, being supplied with & mixture of the two gases
This, it would appear, is the most economical method of
applying the water gas, inasmuch as the coke from the coal
gas can be utilized, and the latter gas can be made from
cheap coal, as the former is found to bo a very rich gas

Hence gas companies will probably find the water gas pro
cess useful as a supplementary manufscture while and
whenever coal is dear, for it in not intended that it shall
supersede the ordinary manufscture .*.'.:..:A_\ rate, present
experience st Chichester goes to place this beyond a doubt,
for there a pure and brilliant combined
having an illuminsting power of 1850 candles. The city

g in ‘.r..lu.-- d,

and environs of Chichester have for some six or seven weeks
past been lighted by a mixture of the two gases in propor
tlons varying from one third to two thirds, the prosent
proportions being equal parts. Arrangements have been
made for lighting the city for twelvp months with this gas
In order to demonstrate to those interested in gas making
that the process can be applied to existing works prac
tically and economically, more than a hundred gontlomen,
the greater portlon being gas engineers and manngers, ro
cently visited the works
London o Chichestor by special train, and when thero saw

They were run\-».\ul from

the whole process in operation, e xplanation being given
by Mr. Bpice and Mr. Quaick
gas company, Mr. Bpice was put under cropn oxamination
by mevers! gentlemen who were skoptics on various points,
but be reasonably and conclusively answered overy argumont
brought 1o bear agalnst the now gas, both with regard to de
tails of manufacture and commorcial points, At tho Chichostor
works cual costing 30n, per tun was formerly used, whilo an
inferior coal at 21s. Is now employed in the retorts, the ro

the engineors to the new

lnnllilh:
| monthy,

| shown by the

;h now

| ing

eoke belng utllizged ln producing the water s

The stability of the gas lias beon proved by keepingitfor six

at the end of which time it i» statod no poparation

or condensation had taken place Its travolling eapneity in

fact that 1t has boon delivered by it wif, and
delivered in combinntion with ecoal gas to lights 24
miles from the works, and burns freely That the light
desired was admitted by the

city is all that can be

visitors who strolled through the streeta afterdark, previous

The new gas hns been sub

joeted to the test of & reduction of temperature to the ex

tont of 27 degrees without ita illuminating power being af

teoted. In faet overything appears to have been done to

prove in it
nll being its |||‘n'li|‘u| adoption at Chichester, by which, up

to the presont time, it in phown to be o sclentific as well an

a commercinl maonner, the greatest proof of

N commercinl pucooss

-t
DEEP SEA DREDGING APPARATUS,

The headquartors of the United States Fish Commission

have been ostablishod for tho present soason at Casco DBay,

Me., and the work to be sccomplished consists in explor.

ing the waters and sea bottom in the vicinity in order to ob.
tain all ascertainable facts relative to the animals inhabiting
that reglon. The Blue Light, a steamer of 85 tuns, has been
fitted with all the latest agpliances and machinery, and
placed at the disposal of the Commission

We extract from the Zridune the accompanying illustra.
tions of the instruments employed in doep sea explomtions,
the most useful of which ix the dredge, which, in its present

Fio, 1.

form, is capable of scraping, from the ocean floor, everything
lying in its path. It consists of an open iron frame (a in
the engraving, Fig. 1), which acts as a scraper, and to which
is attached a fine meshed net, 5, about four feet in length.
Over the net, a canvas bag, ¢, open at the bottom, s ~xtend-

Fie. 2,
od, serving to protect the former from injury while it is
dragged over rocks. To extricate the implement in caso it
becomes caught on any obstacle at the bottom, the drag rope,
d, is attached to only one of Its handles, and is connocted to
the other bya light line, e, It follows that, when a hard
strain comon, the light line brenks, and the heavy rope pulls
thereafter at ono end of the frame. The obvious result isto

Thoe specific value of the apparatus is as & scraper, as it
brings up an abundancs of material from the sea bottom
but whore the bed s comparatively smooth, and the chief
object in view s to obtain fishes und othor active marine an
fmals chinractariatio of the loeality, the trawl (Fig, 2) lsx more
werviceable instrument. The front of the trawl s & beam,
a, in our second figure, ten or twelve feet long, to the ends
of which are affixed curved iron shoes or ranners, . From
it depends a funnel shaped net, ¢, of porhaps thirty feet in
depth, weighited by o string of leads, d, on the forward low.
er edge. Thesa welghts and that of the runners are sufff.
cient to sink the trawl, and it does not ususlly need an extrs
welght in front, on the drag rope, as does the dredge. Pro
jections or webw, o, proceeding from the inside of the net,
callod pockety, porvo to provent fishes eaptured in the pot
from gotting out by the route that they goin, Over s smooth
bottom and meeting no obstructions, such s trawl may be
dragged along for hours at a time, Hll it grows so heavy
with its nccumulated treasuros that its safety requires that
it be haaled up and emptied. But, on the other hand, it
may cntch suddenly, Having eanght, unless the straino is ot
once relaxed, it will bo torn to pleces.  On the other hand,
if skillfully managed, it may be made to bring up almost
anything which it incloses, and there is shown at the land.
ing near the laboratory, on this island, & rock weighing near.
ly & quarter of a tun, which the Blue Light brought up in
the trawl. The problem, therefore, in, when the trawl eateh.
es, to relieve the strain at once, and this accomplished in the
following manner: The trawl, suspended by a strong rope,
is let down rapidly from a davit on the bow of the steamer,
until the slackening of the rope indicates that bottom is
reached ; the steamer meanwhile moving slowly backward
till & suitable angle is secured, po that the trawl will deg
properly over tho sea bottom, Then, while the rope is still
running out, n seaman swings himself out on the davit and
ties one end of o light line, called the check.-atop rope, with
a skillful knot, fast to the drag rope, and the other end to
the side of the vessel. The business of trawling is now
fairly begun, and the steamer is backed slowly along over
the ground selected, at the rate of about & mile snd a half
per hour.

Fig. 8 shows this check-stop arrangement; a is the davit,
b the drag rope, and ¢ the check stop line.

The trawl is now dragging from the bow and suddenly
catches on the bottom. The strain has been all along on the
check-stop rope which now parts with a snap. Instantly
the order is given to reverse the engine; but long before the
motion of the boat can be changed, the slack of the dmg
rope, which this simple contrivance has provided, relieves
the strain, and time is afforded to let it out until the motion
changes. TLe boat is then run rapidly forward until it
stands ove: the sunken trawl, the steam engine winding in
the drag rope. Then, with a little dextrous management,
the trawl is easily pulled away. This device entirely takes
the place of the costly accumulators used ia the telegraph
cable service, instruments which interpose a sort of drum
mado of india rubber in place of part of the drag rope, the
olasticity of the material serving to release a heavy strain,

The Heart and the Circulation of the Blood,

Dr. Marey, says Les Mondes, has recently demonstrated
that the heart acts like all mechanical motors in that the fre
quency of the pulsations varies according to the resistance
which it meets in driving the blood through the vessels
When the resistance becomes greater, the throbs diminish;
thoy nccelerate, on the contrary, if the opposition becomes
less, During life, the action of the nervous centers makes
itsolf folt on the heart, of which it renders the pulsations
slower or quicker, whatever may be the resistance experi.
enced. Dr. Marcy eliminated this nervous influence by re
moving the heart of an animal, and causing it to work ander
purely mechanical conditions. The heart of & turtle was ar.
ranged with a system of rubber tubes representing veins
and arteries. Calf’s blood, defibrinated, was caused to cir
culate, and a registering instrument noted the amplitude
and frequency of the movements of the organ. When the
tube containing the blood leaving the heart was compressed,
the liquid accumulated in rear of the obstacle and the beart
omptied itself with greater difficulty, the pulsations weaken.
On relaxing the pressure, thus allowing

ing perceptibly.
free course to the blood, the throbs accelerated mpidly.
e P e

Pure Sub-Todide of Mercury,

Lefort recommeoends the following method for preparing the
sub fodide of mercury free from jodine and from metallic
wercury: 60 grains of pure crystallized pyrophosphate of
soda are dissolved in 300 grains water, and 50 graios acetate
The solution requires
If the
soda salt is chemically pure, the mercury salt dissolves per
fectly; but this is seldom the case, and the excess of alkall
precivitates some oxide of mercury, so that the solution re
quires filtering. Tt is then still further diluted with water,
and a solution of 30 grains iodide of potassium in 2 ounces
of water gradually added with constant stirring or shaking.

of the suboxide of mercury added.
several hours, during which it is frequently shaken,

l-n(l the neraper M-lw\\n'\‘- out of s predicament This inn
simple modifieation of an old devico, and | quite eflicacious
To bring the serapers down to thelr work, a welght of about

twonty pounds Is nttac hod to the dreny ropo, ono or two yards

In advance of the dredge

This produces s precipitate which is at first a brownish greon,
but becomes a bright green, closely resembling oxide of chre
If the

mercury solution contains any mercuric salt at the stard,

minm, and on settling acquires o yellow greon color,

somo biniodide of mercury is formod, giving the liguid &
pinkish color; but this is' ensily avoided by adding a slight
oxcess of fodide of potassium, which is so dilute as not o
decompose the sub.jodide, while it isable to dissolve the bin
iodide. The precipitato is washed with cold water by de-
eantation, collected on u filter and dried with gontlo heat in
the dark
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Scientific merican,

NEW SYSTEM OF CONSTRUCTING BLAST FURNAOCES,

Mr. Frana Butigenbach, manngerof the Nouss Hutte tron
anelting works on the Lower Rhine, has prepared a roport
on his system of smelting iron, to bo read at the meoting
of the Iron and Steel Institute, held at Lidge last month
lnonﬂ""‘“ﬂ this arrangoment, the inventor's aobject hnn
peen to obtaln a blast furnnce, the hearth of which should
po readily ncconsiblo on all sides ; and follow Ing up this iden
ho bullt up a blast furnace 50 feet high and 17 feot in dinm
oter ot the boshos, In 1867 o model of the above named
plast furnace was exhibited in Paris, and was highly ap

roved by a great numberof
engineers of overy national.

'i‘hp inventor statos that
(ho fundamental idea of this
mode of construction, and
the advantagea of tho sys.
tem, muy bo summod up as
follows: (1 Tho mnson work
of the stack Is quite indepen.
dent of the blast furnace
proper. Each ring or course
of brick constituting the
hearth, boshes, and insido
wall s readily accessiblo
and free from any casing,
excopt as regards a small
portion, measuring from 3
feot to 4 feot in hight at the
widest seotion of the Dblast
farnace, Consequently, the
wholo of the above several
parts are completely baro
and easily reached for any
purpose required while the
furnace is in active opera.
tion. This feature conduces
to the duration of the fur.
pace, for in case of need any
jnjnred part can be repaired
even when the furnace is at
work. (2) The inside wall
and the upper part of the
boshes being cooled by the
stmosphere baving access
thereto, they remain in the
normal condition without
wear, and do not become un.
duly heated at any time,
boing therefore indefinitaly
kept in a state of preserva.
tion, since there never oe.
curs o fusion of materials at
this hight. (8) The hearth
and the lower portions of
the boshies may be replaced
without any difficulty what.
ever while the work Is go.
lag on, so that there is no
sccasion to apprehiend any extinction !t the fires so long as
the in-wall is not destroyed. The hearth and boshes ean be
renewed without affecting the in-wall injuriously. (4) Each
particular brick belng accessible during the working of the
furnace, corrosion can be obvisted by cooling down with
water thrown on the several parts, or by means of water
vestels or tweers, whereby the wear and tear can be
checked. (5) The utilization of the gas at the furnace
mouth can be so managed ns to make it yield the best re-
sults. The pillars supporting the platform of the farnace
fop are gas pipes, and drop into sheet iron vessels fixed to
the sammit of the base of the stack where it slopes away.
These vessels are open on one side, so that, when filled with
Water up 1o a certain hight, they can be shut down by means
of a valye measuring o few inches square. The gas issuing
fortk out of the farnace mouth finds its way into these re-
optacles, and in its passage through them travels over a

STORER'S DEODORIZING C

Iargo surface of water Heoro it lln']vl»:«ilvx tho dust, while »
great part of the water, suspended in the gos in a state of
vapor, in nnmlvnwwl_ l'nnm-cllll'llll_\' tho o renchon s den
tinution In a highly purified condition, and way yield the
very best rosults in those parts where it is desired to mako
use of it, The arrmngement of the sald water rocoptaclos
allows of the withdrawal of the dust or grit depositod while
In full working, and in the event of nn oxplosion the ares,
of but a fow square inches, of the water column para.

Iyzos, as though it were & gigantic valve, sny injurlous eof.
fects  Explosions from timo to timo serve the purpose of
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goneral progress of the manufacture. (6) The gas pipes, be-
ing supporters also of the platform surrounding the fur-
naeo mouth or top, render the said platform indepen.
dent of the blast furnace proper, and that without luvolving
any wpocial ontlay.

The inventor, whose extensive experience entitles him to
speak with authority, states that he has been using this meth.
od for tho lnst pix yosrs with the very best results, Its appli.
catlon Is very simple indeed, snd freo from the objectiona-
blo foatures of other known methods, since the work of the
bottom of the furnace can be performed in case of need with.
out depending upon the
mouth of a tweer for run.
niog off the slag.

The hearth is closed in
by a castiron tymp placed
in the usual position (ses
Fig. 2). This tymp arch is
cooled by a current of wa-
ter passing throngh a cofled
iron pipo fixed in the cast
iron. In the center of this
plate, there is an aperture or
orifico measuring 0°75 inch,
running almost over the en-
tire hight, and the cooling
pipes are situated as near
this kind of slit as may be,
This slit is closed up by
means of ordinary clay, A,
the upper portlon of the
slit, is placed two or three
inches higher than the cen-
ter of theline of the
tweers.,

b is the level center of
tho tweers, ¢ the columns
of the breast, d the dam,
¢ the tap hole, p the space
botween the dam stone
(tymp closed in with clay),
T, cast iron tymp, The slag
of the blast furnace, ascend.
ing above the dam stone and
reaching the level of the
tweers, runs off easily
through a hole driven by
means of a light steel bar

BUTTGENBACH'S IMPROVED BLAST FURNACE. Fig. 1.

clearing off the dust and grit that may still be clinging to
the inner walls of the plpes. Moreover, there is the ad-

Fio. 2.

vantage of confining these subsidiary appliances to a spot

on the works, which does not in any way interfere with the

into the said slit; and since
the level of this hole msy
be altered at will, a means
is thus afforded for chang-
ing the level at which the
slag is ran off over a range
of 24 inches, which is a
very great advantage in it-
self; but, in addition to
that, there is this further
facility, namely, that no-
thing hinders one from tap-
ping the melted ore at this same slit.

Wo are indebted to the Engincer for this illustration and
for part of the explanation thereof.

HOW TO CONDUCT SLAUGHTERING, PACKING AND
RENDERING WITHOUT OFFENSE.

The subject of the disposition of the offal from slaughter.
ing and packing houses, at present agitated in all our great
cities, has become a matter of national importance. These
establishments are necessary to civilized life, aud therefore
bave legitimate claims to existence; but the people who suf-
fer from tbe offense caused by them have also a right to
insist that they shall be carried on without injury to health
or property. In many instances, otherwise most desirable
and valuable suburbs have been monopolized by these estab-
lishments, Tho interests of a business so extensive and
important should bo made to harmonize with sanitary laws

i . ' ’
T
| —

YLINDER AND PROCESS FOR CONVERTING OFFAL INTO FERTILIZEES.
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Srientific  Americii,

boen mnde and many plans deviged, and wo now prosent to

ont ronders o plan which s claimed by the Inventor to bo

the guickost and most comprohiensivemethod of nocomplinh-
ing the end, All'the offense from these ostablishmonts neises
from the manipulation of the blood and offal,

By the apparatus and processos of Jacob J, Btoror, of Bop.

ton, thess are so handlod and treatod that no enuse of com.

plaint can exist The accompanying engraving Hlustraton
the revelving deodorising cylinder, designed by Mr. Storor,
for converting the blood and offal into fortilizors, The oylin.
dor consists of a boiler shell Tined with firo brick, Tt 1 not
at o elight incline for the mare ready dolivery of tho deled
fortilizer, is sapported on friction rolly, and made to ravolve
by goar or belt, At the foed end of the oylinder 1s o firoplnce
in swhich a fire is maintained for the ignition of the pulvor
fwed fuel, which, under the Wholploy & Storer patonts, in
the principal agent of the work, At the doelivery ond of the
eylinder s 0 recoiving ehambor or pit, Into which the dried
material falls, aod whenes it i romoved by o buckot olovator,
Juat boyond this pit, and in the bage of the smoko stuck, in
the gas mingling and combustion chamber, huving a dome-
shaped perforated roof,

This machive is oporatod ag followa: The fire is urged in
the first fireplaos until it has bocome hot enough to instantly
ignite tho pulverised conl, which in injectod oyer it by the
pulverizor or blower, as shown in the engraving. The jet of
burning pulverized conl, entering tho eylindor, quickly heats
it to the desired tomperature. At the same time, the fire on
tho grate in the gy combustion chamber hns brought the
walls of the chamber and the perforated dome to almost o
white heat, The eylinder is then put in revolution at the
rate of four tuns a minute, and the blood and offal, sepn.
rately or together, are fed into it by an elevator, The mato.
rial, ns it passes through tho cylinder is exposed to the
direct contact of the flame and products of combustion, and
to the direct radiation of the hot brick lining of the eylindor,
As it contains from fifty to eighty per cent of moisture, an
enormous volume of steam and gases is immediately gone.
rated, These riove forward into the gas-mingling and com-
bustion chamber, and, by the high temperature therein
maintained, are decomposed and burned, the perforated dome
retaining thom sufficiently long for this purpose, There
escapes, then, through the perforations of the dome, an
intense white flame, of suflicient volume to generate steam
for nll the purposesof the work, not the slightest offensive

odor eseaping.

The fertilizer is preferably allowed to discharge from this
machine while it still contains from 8 to 10 per cont of mois-
ture, It is found that, notwithstanding the high tempera-
ture in the cylinder, it cannot be charred or burned, because
of its envelope of steam, while it contains this percentage
of warer.

A cylinder 4 feet in dinmoter and 30 feet lony treats from
8 to § tuns of raw material per hour, converting it into a
fertilizer containing not more than 10 per cent of moisture.
A cylinder 0 feet in diameter and 50 feet long will treat
from 10 fo 15 tuns per hour, according to the character of the
material, or above 250 tuns per diem.

The capacity of these machines and their rapidi.y of work
are such that one of them will dispose of all the refuse of
any one of our large cities,obviating the necessity of an hour’s
accumulation of raw material about any establishment. A
cylinder of 5 tuns capacity per hour, with necessary auxil-
jary machinery and buaildings, can beerected for about £10,-
000. Works of twice this capacity could be erected for
nbout $15,000.

Most of the offense of slaughtering and rendering estab-
lishments arises from the escape of tank steam and gases,
from the accumulation of “tank staf ™ and blood, and the
manner of disposing of the ‘““tank water.” The steam and
tank water are disposed of inoffensively in the following
manner: The tank steam and gases are carried through cold
iron coils for condensation. The condensed steam is then
passed through efficient filters, while the uncondensed steam
and gases—already reduced to a minimum—are carried into
8 combustion chamber like the one attached to the deodoriz-
ing cylinder, and there burned.

The tank water is made to flow throngh a series of ““ catch
basing.” Each series, used alternately, is divided into sets
of twoor more basins. In the first set the heaviest particles
of animal matter are deposited. In the second set the par-
ticles of animal matter in suspension are deposited by the ap-
plication of & proper precipitant, while the third set of basins
is furnished with proper filters, for farther purification of
the water, and from these it may flow into the sewers or
streams without contaminating them. The precipitated ani-
mal matter—which amounts to 8 or 10 per cent of the weight
of the ** tank water"—is removed from the basins and inof-
fensively dried in the cylinder,

By spreading a slight covering of fine charcoal upon the
““tank stufl” as soon as it is dischargod from the tanks, and
upon the surface of the blood in the receiving tubs, the es.
cape of offensive odors is entirely prevented. The same ap
plication is mado to thess, as well as to the dead animals,
when they have been loaded into cartsor boats for transport.
ation.

For further information, address J. J. Storer, 161 Tremont
streot, Boston, Mass,

.

Proourss or Tae Hoosac TUXNEL DURING AUGUST, 1873,
—Headings advanced from the east ond westwardly, 158
feot; from the west end castwardly, 98 feet. Total advanes
durivg month, 251 feet. Entire longths opened to Septem-
ber 1,24,103 feet. Rock remalning to be pierced, 863 feet:
Whols langth of the tunnel, 25,081 feot.

ON THE HONEY-MAKING ANT OF TEXAS AND NEW |"ud no yollow one aver approsches the line, o, esch ki

MEXICO.

BY NENAY ADWARDE, OALIPORNIAN ACADRMY OF formyoxs,

The natural hintory of this very eurlous species (Myrmaeco-
aystus Mavivanus, Wostwood) 1s so little known that the pro.
sorvation of every fact connectod with its cconomy becomet
n mattor of consldorable selentific importanes, and the fol-
lowing obsorvations, gleaned from Captain W, B. Fleeson of
this olty, who has recontly had an opportunity of studying
the ants in thelr nntive hounts, may, it is hoped, be not with-
out Intorost,

The community appears to consist of thros distinet kinds
of ants, probubly of two soparated genora, whoge officos in
tho gonoral order of the nest would geem to be entirely apart
from ench othor, and who perform the labor allotted to them
without the least oncronchment upon the dution of their fel-
lows, 'The Inrgor number of individuals consists of yellow
workor anta of two kinds, onoof which, of a pale golden yallow
volor, nbout one thivd of an inch inlongth, ncts as nurses nnd
foodern of the honoy-making-kind, who do not quit the interior
of the noat, “their solo purpose being, apparently, to elaborate a
kind of honoy, whish thoy are said to discharge into prepared
rocoptaclos, nnd which constitutes the food of the entire popn-
lation, In these honey secking workers the abdomen fs dis-
tendod into a largoe, globose, bladder-like form, about the size
of n pon.” Tho third variety of ant is much larger, black
in color, and with vory formidable mandibles. For the
purpose of botter understanding the doings of this strange
community, we will designate them as follows: 1, Yellow
workers; nurse and feodors, 2. Yellow workers; honey-
malors, 8, Black workers; guards and purveyors, The
site ohoson for the nost Is usually some sandy soil in the
neuighborhood of shrubs and flowors, and the space occu-
pled is about from four to five feet gquare, Unlike the nests
of most other ants, however, the surface of the soil is usually
undisturbed, and, but for the presence of the ingects them-
solves, prosents n vory different appearance from the ordina-
ry communities, the ground having been subjected to no dis-
turbance, nod not pulverized and rendered loose as is the
caso with the majority of species,

The black workers (No. 8) surround the nest as gnards or
sontinels, and ave always in o state of great activity. They
form two lines of defence, moyving different ways, their
march always being along throe sides of a square, one eolumn
moying from southenst to the southwest cornerzof the fortifi-
cation, whilo the other proceeds in the opposite direction,
In most of the nosts examined by Captain Fleeson, the direc-
tion of the nest was unsually towards the north; the east,
west, and northern sides being surrounded by the soldiers,
while the southern portion was left open and undefended.
In case of any enemy appronching the encampment, anum-
ber of the guards leave their station in the line and sally
forth to face the intruder, raising themselves upon their
hind tarsi, and moving their somoewhat formidable man-
dibles to and fro,as if in defiance of their foe. Spiders,
wasps, beetles, and other insects ave, if they come too near
to the hive, attacked by them in the most mereiless manner,
and the dead body of the vanqguished is speedily removed
from the neighborhood of the nest, the conquerors marching
back to resume their places in the line of defence, their

object in the destruction of other insects being the protec-
tion of their encampment and not the obtaining of food.
While one section of the black workers is thus engaged as sen-
tinels, another and still more numerous division will be
found busily employed in entering the quadrangle by a
diagonal line bearing northeast, and carrying in
mouths flowers and fragments of aromatic leaves which they
deposit in the center of the square. A reference to the ac-
companying sketch will give 2 more clear understanding
of their course, the dotted line, 4, representing the path ofthis
latter section, while the mound of flowers and leaves is
marked ¢. If the line, a, be followed in a southwest direc-
tion, it will be found to lead to the trees and shrubs up-
on which another division of the black workers is settled,
engaged in biting off petals and leaves, to be collected and
conveyed to the nest by their assistants below. On the
west side of the encampment is a hole, marked 4, leading
down to the interior of the nest,which is probably chiefly in-
tended for the introduction of air, as, in case of any individ.
uals carrying their loads into it, they immediately emerge
and bear them to the common heap, as if conscions of having
been guilty of an error. A smaller hole, near to the south-
east corner of the square, is the only other means by which
the interior can be reached, and down this aperture, marked
b, the flowers gathered by the workers are carried along the
line,¢, from the heap in the center of the square, by a num-
ber of smaller yellow workers (No. 1) who, with their weak-
er framos and less developed mouth organs, seem adapt-
ed for the gentler office of nurses for the colony within.
It is remarkable that no black ant is ever seen upon the line, ¢,

their

Ing Lin own geparate station and following his given line
of duty with a atendfastress which is as wonderful as 1t fs ad.
mirable, By removing the soll to a depth of sbout

feot, and tracing the conras of the gallerios from the en.
trance b und d, o wmall oxcavation in resched, which iy
spread in the form of n apldor's web, & network of Mures
spun by tho Insects, the squnres belng about one quarter
inch ncross, and the ends of the web, fastened firmly to the
curth of the sides of the hollow spaes which forms the bottom
of the excavation, Inench one of the squnres, su ]
the web, sits one of the lionoy-making workers(No, 2), appar.
cntly in the condition of a prisoner, asit doos not appear thay
those creatures over quit tho nost, Indesd fv would he diffienly
for them to do so, ag their Abdomons are Ho swollen out, by
the honey which they contain, ax to render locomotion 2
task of diffleulty, if not to make it utterly impossible,

The workers (No: 1) provido them with  constant sup.
ply of flawors and pollen, which, by process analogous o
that of 15 boo, they convort Into loney. The fact that
the remainder of the inhabitants fesd on the supply thus
obtained, thongh it is surmised, Lins not besn established
by nctunl observation; indeod with reference to many of
the habits of these creatures, wo are at prosent left in total
ignorance, it being a reasonable supposition that, in inseets
#o remarkable in many of their habits, other in

facts are yet to be brought to light respecting them. Tt would
be of great value to learn the spocific rank of the black
workers (No. 3), and to know the sexes of the species forming
the community, their season and manner of pairing, and
whether the honey-makers are themselyes used ns food, or if
they excrote their saccharine finid for the benefit of the in.
habitants in general, and then proceed to distil more. 1 re.
gret that at this time 1 am only able to bring before the
notice of the Academy specimens of the honey.makers (No.
2), the other members of the community, excopt from Cap-
tain Fleeson’s description, being quite nnknown to me. It
is, however, my hope that, at a future meeting, | may be en.
abled to exhibit the other varieties, and to give some mors
extended information upon this Interesting subject. The
honey is much sought after by the Mexicans, who not
only use it as a delicate article of food, but applyit to
bruisel and swollen limbs, ascribing to it great healing
properties. The species is said to be very abundant in the
neighborhond of Santa Fé, New Mexico, in which district
'.]'_0."_;“ ations of Captain Fleeson were made.

Gorrespondence.

Hight of the Earth’s Atmosphere.

T the Editor of the Sciontific American :

In an article on this subject which appears this week in
the ScreNTIFic AMERICAN, No. 7, page 101, under the sig-
nature of J. E. Hendricks, the celebrated method, first sug-
gested by Kepler, of determining at what hight the atmo.
sphere ceases sensibly to refract light is explained and illys.
trated. Nothing can beadded to the lucid and compact state-
ment of your correspondent.

I propose, however, to suggest a new method of proving
the hight of the atmosphere, which is worthy of sttention on
account of the precigion with which such clement in the
formula can be deterfhined. The average highest tempers.
ture under the torrid zone is not to be identified with the
mean temperature, which is much lower, being abont §3°
Falir., while the highest temperature is 111-5° Fahr.

Let d=density of airon the hydrogen scale, h=hight
above base, p=pressure at base, a=coefficient of expansion
per 1° Fahr., and t=naverage highest temperature at equa-
tor. We will take one mile of atmosphere, one inch in thick-
ness, on which to make the experiment and test the formuls,
0 as to estimate the hight to which this atmosphere will ex-
tend when all the elements have been applied.

t d p d h
115" Fahr. x 0:002086 x 14:75 x 14'416 = 45°2478. Other-
wise arranged for our terrestrinl atmosphere: h=tapd=

b 111°5° Fabr; a=—-=0002036;
dpa dpt

482478 miles; t=
h
tap

Hence, it follows that, if we could take a mile of our at-
mosphere, or any other pure gas of equal density, and n?b-
ject it to the temperature, expansion, pressure, and density
which are now normal to our atmosphere, it would reach an
altitude of 452478 miles; and the refraction of twilight con-
firms this result, for it terminates when the deprossion of
the sun below the horizon amounts to 18°, or, more correctly,
178"

It is easy to deduce from this fact that the atmospheric re-
fractive power ceases when the light exceeds 49 miles; for
the angle of incidence and also of refraction being each §', we
have9 X 69°5=025"3 miles; hence 625527025 earth's dism-
eter)=49"8 miles, hight of refractive atmosphere, Quar new
formula gives the result 48:2478 miles with much greater pre-
cision, and the angle 17-8° more correctly agrees with obser-
vation than 187, . S. BRSWICK.

Paterson, N, J.

a=—" —14:416;p =_d“m_=14-75 Ibs.

Pare Alr In Cars.
To the Editor of the Scientific American:

The desirs of your correspondent F. 8. 0. for pure airin
railroad cars might bo gratified by constructing ventilating
filters, which should be regulated by the condustor or some
other official. The filters should ba made of thin layersof raw
cotton, kept in place by coarse wire gauze. This, 1 believe,
is the best air filter known. They would require cleaning or
removing perhaps once or twice a month, E. M. G, Jr.
Baltimore, Md.
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VIENNA EXPOSITION Dl
THEGREAT EXPOSITION—LETTER FROM UNITED STATES
COMMISSIONER PROFESSOR R, H. THURSTON.

NUMBER 10,

VIENNA, August, 1878,
In the Machinery Hall, the United Statos is most largely
represented in that section of the classification which em-

braces
WOOD AND METAL WORKING TOOLS,

and we find strongest competition also in this section of the
exhibits of the principal foreign countries. The largest and
at the same time most noticeable exhibitors of metal work-
ing machine tools are Messrs. Sollors & Co., the Browne and
Sharpe Manufacturing Company, and Pratt & Whitney, from
the United States, Messrs, Sharp, Stewart & ('o., Ransome
& Co., and two or three other firms from Great Britain, and
Ducommun & Co., from France, These firms all exhibit
machinery which is rex'arkable for neatness and effective-
ness of design, excellenco of material, wonderful nccuracy
in fitting up, and also for tho extent to which tool finishing
has boen mado to excel and to supersede the older practice
of finishing by hand. Many other firms, and especially
those of - European countiles, exhibit fine looking tools; but
there is. usunlly but little originality to be discovered in
in their designs, and they present, to the eye and hand of the
mechanic sccustomed to our American practice, evidence
that they have been produced under a system which is now
rapidly golog out of use in tho United States and Great
Britnin, Half effaced file marks show that the more truly
mechanical method of obtaining accurate surfaces by the
use of the broadnosed tool and the maoy other refinements
of modern practice are unknown to their builders.

The beautiful planer of Messrs. Sellers & Co., with its
odd kinematic combination of the worm and the rack for
driving the table, and its neat reversing gear, have long
been known to mechanics at home.  That at least some of
the lesding foreign builders have also apprecinted it is
proven by the appearance, in the exhibits of continental firms,
of copies of this machine marked *‘systéme Sellers.” All
other nations, in fact, seem to copy American and British
machinory, aad rarely to produce original designs, In many
cases, the copy is acknowledged, and somotimes the fact iy
made prominent in the cirsulars of the copyists, with the
evident knowledge that it will render their productions more
readily salable, Where attempts have been mado to produce
original designs, the departures from our standards have
very generally been marked by most awkward proportions
and frequently by extremely ungraceful shapos,

There is really very little in the exhibition which ap.
proaches, in any respeet, the machinery oxhibited by the
several firms named ; and those American mechanica who
have come here to learn acquire only the knowledge that
those from whom they expected to learn are simply follow-
ing the lenders whose practics is already familiar to every
American and British artisan, Nearly all of the machinery
of this claes in the United States soction has been for a long
time placarded “sold;" and it I extremely probublo that
several of the more novel machines haye beon purchased to
serve as models from which to copy. Looking at these fine
pieces of mechanism a fow days ago, & distinguished mem-
ber of the jury, whose opinion is probably nx mueh re<pooct-
ed ng is that of any one of his collenguos, prononnced thelr
buildors * the leading constenetors of the world, bayond dis.
pute.”  And us even the leading French firm of Ducommun
& Co,, and the leading firmn of overy other uation (not vx-
copting, in somo departmonts, the British), copy their con.
structlons, it may be readily helleved that our Amuriean
mechanles are occupying a most creditable position.  The

~ Sellors planer, the Browno & Sharpe unlyoraul willing ma-
ehine, nud the Pratt & Whitnoy sorew outter soom to have

‘been most copled.
Tn the manufacture of metal working muchine tools, the

~ practies in America and in Great Britain is gonorally very

1

~ slmilar, Strong heavy frames, the absence of all moldings

other kinda of ornsmentation which wero so much in
o 0 fow yunrs ago, great accuracy of workmanship, and
oant possible use of hand tools (vither in ““ansembling”
fintshing) seom tho prominent charactorlstics on both
of the Atlantic.

differeuce in remarked at all, it iy usually that British
put in more metal and bulld rather more substan
nos, while the Americans excel in he Ingenuity

e

Scientific  Jnerican,

bullding muachinery with a view to sush extreme endurance,

Improvements take place so rapidly that these very long:

lived machines must froquently be superseded long before

they are worn out; and when thrown into the vcrap heap,

thoy still represent considorablo eapital; and the machine

which I set aside by the progress of lmprovement, at atime

when it has more nearly roncliod the limit of ite enduranee,

is tho berter machine of the two. To determine precisely
wharo to find the propor limit is certainly a problem; but it
can hardly be doubted that our best machinery is capable,

usually, of doing good work for a length of time which will
probably exceed that limit. It may be added also that,
where eapital is as valuable as it is in the United States and
in all new countries, o good business policy dictates that
#maller proportion be expended in first cost und n greater in
maintenance than in countries like Great Britain, where cap-
ital Is plentiful and cheap

The remarks which have beon made in regard to metal
working machinery at the Vienns exhib’tion will also apply
to wood working machines. Here, also, the United States
and Great Britain have been the loaders and the originators,
and continental builders have copied from them. In this de-
partment, the American mechaniz can probably claim more
credit for originality than the British; but our transatlantic
competitors, while adopting American machines, have some-
times improved npon them, and they have generally built
them very much more substantially. This contrust is much
more marked here than in the preceding class of machines,
nnd attracts considerable attention. The British machines
are vlgo all painted a plain lead color, while those from the
United States are often elaborately painted in ‘‘loud” colors,
While the Iatter colors offend the eye of our friends on this
side of the water, they also render more apparent the differ-
ence in strength and simplicity of frames. A comparison of
the work done by the two is not at all to the disadvantage of
the American; and a comparison of prices, making allow-
ance for the difference in the cost of stock and of labor
which is charged against each, is decidedly in our favor.

In the French section, the

BAND SAW

is exhibited by Perin, its earliest successful constructor; but
the leading English firm of Ransome & Co. copy the besuti-
ful machine of Richards, London & Kelley of Philadelphia.
We consequently find exhibited, in the United States and
British sections, a pair of precisely similar machines. The
most thoroughly well contried band saw in the exhibition
is, perhaps, that of Mr. B. D. Whitney, the inventor of the
pail-making machinery which has so greatly interested visi-
tors, particularly foreigners, who are not generally familiar
with machinery of special application. In this band saw,
the arrangement of spindle bearings and of springs, and
the contrivance for taking the back pressure of the blade,
are exceedingly well planned. Perin uses neither springs
nor weights, but the British builders use weights very gen-
erally for taking up the stretch of the blade as it warms up
and expands while running. A well arranged spring, in con-
sequence of its greater compnetness and the absence of mo-
tion, is considered by our mechanics to be preferable: but
the weight is almost invariably used in Britain, and Perin
insists that, when a saw is hot enough to slip on its pulleys,
it is time to stop it, and thus explains his omission of that
dotail. The French exhibit some beautiful sjecimens of
band paw blades. Of

WOOD PLANING, MOLDING, MORTISING, AND OTIHER MACHINES,

the largest and finest collections are found in the British sec-
tion. Rogers & Co., Fay & Co., and Witherby, Rugg &
Richardson, who are the exhibitors of the excellent tools in
the United States section, while equaling in quality, do not
all tuken together equal in magnitude the exhibits of either
of soveral British and continental builders, The patterns
used throughout are, howover, generally those which, hav-
ing bocome standard in the United States, have spread
abroad. The continental builders exhibit nothing original;
but a few firms make very creditable copies. Some of the
Bwiss work is excellent, and the German exhibits of Zim-
mermann and of Schmalts, with the fine display of Carl
Pruff from Austrin, aro also well worthy of notice. The
Inttor Is *“ aussor Conours," ita exhibitor being a member of
tho Jury.

The British builders seem to find & market for what they
call &

COMBINATION MACHINE,

and nearly every exhibit contains an example of this mwltun
in parvo. A planing and n molding muaching, n ciroular saw,
a mortising and o tononing machine aro all plaged on ono
compnet but excoedingly complicated framo.  Its compaet:
noss and the somewhat lower cost, as compared with a simi-
Inr collection of detached machines, are probably the reacon
of Its success in the market, It seems improbable, however,
that it ean bo well adapted for use in establishments whore
mueh work is done, Separate tools, with amploe space around
thom, with more aceessiblo parts, and which may be nead in-
dopendently, are Indispensable for sueh places.  These com.
binstion tools seem well adapted for pattorn shops and for
punll carpentering establishments.

The French section containg ono wood planer which Is par-
tlonlarly interesting and novel. The knives are slonder
stripn of steel which are wound spirally in grooves about
motnl eylinder revolyving on a horizontal uxis above the table
of tho machine, The knives are thua so contrived as to
make a **draw " eut, and do their work rapidly and beaunti:
fally. The machine wounld, howaever, probably prove far
Jess efficlent werw it not for the neat mothod adopted of set-
ting and sharpening these spiral blades. Directly above the

hioh they displsy in matters of detall, [t may
uestioned whother the former do not err in

vylindor carrying the kunives, and upon a parallel axis, ro

—
volvos an omory grinding whoel, which ean bo very roadily
not properly; and being then put Into rapid motion, 1t s
moved from side to side by a slow food whils ﬂu, knivon nre
wlowly revolved beneath it. The blades are thos sharponed
in place and are given perfectly keen, stralght and pmly
sot cutting edges, The biades thomselves are simple in
form, vory light, and nre easily mado by cutting them out of
thin steol plate, This seoms a moxt excallent tool, It dosd
not requiro the fixed scraping blade which 12 now ¥o gener.
lly adopted for making the smooth finlshing cut on the or
dinary tool.

In the manufacturing of
MAOIINE TOOLS OF ALL RINDS,

the ideas which have been the seeret of the succoss of our
largest builders,—that of making them in large quantitios
from cazefully considered mnd standurd designs, snd of do.
ing as much work as possible by means of machines, special

ly constructed for the accurate production of each Imporiaut
detail; in fact, of manufacturing, rather than simply suaking
(and of which the sewing machine apd the gun.making
trades are the most perfect illustrations),—are at last bocom-
ing appreciated and are being adopted on this side of the At-
lantic, manifestly to the great advantsge of both producers
and consumers.

There is, however, one way in which it tels strongly
against them where they compete with our own people.
Lacking that wonderful ingenuity and originality which Na-
ture and our

PATENT SYNTEM

have conferred upon the Amerioin mechanie, thelr standard
designs are always a little less perfect than our own stand-
ards. They are what were standards with our builders at
an earlier date, and thus it happened thas, while slways
closely following, they never quite overtake. The modern
system of manufacturing renders change of design & far
more important matter than before, and the esution whick is
naturally induced by the expense of changing designs tends
to keep them farther behind. A liberalization of patent
codes and the gradual training of the workmen of Europe to
a knowledge of the importance of good workmanship and
of the methods of securing it will, at a time which we may
hope is not very far distant, do much toward remedying all
this, and toward the improvement of the condition of the
people in Europe. We draw some of our best matezial from
among them, and it seems sufficlently evident that not upon
Nature but upon man’s own imperfect political systems lies
the responsibility of the existing unsatisfactory conditions
of manufactures in Europe. R. H. T.

Arectle Reglons,

The 80th of the scries of papers on the progress of
geographical research in the polar regions, published by Dr.
Petermann in his Mittheslungen, contains a résumé of what
is known from all sources respecting the American north po-
Iar expedition under the late Captain Hall, and is sccom-
panied by an elaborate map, in which the results of
this expedition, ns far as these are known, have been
critically compiled, together with data of the former voy-
agers, Kaneand Hayes. The story of the Polaris voyage is
already well known in England, and no fresh tidings of
tne ship, which wintered, 1872.73, with the ten remaining
members of her company on the coast of Northumberlacd
Island, inlat. 77" 20° N.in Baffin Bay, have reached us sinee
autumn of Inst year. Two vessels, however, generonsly sent
by the American tiovernment, have for some time been on
their way northward to find and succor the Polaris crew,

In his remarks on the general results of this voyage,
Dr. Petermann draws a remarkable contrast between the
advances muade by the various expeditions which have
been undertaken in steam vessels, and by those in which
sledge traveling has been tried; waintaining that, sinco
Hull's expedition bad shown that there is o such thing
us a permanent covering of ice in this branch of the
Polar Sea, sledge traveling is little to be depended on,
and steamships should alone be employed. The dis.
covery of drift wood on the shores of Hall Land (the esst
const of Robeson Strait, between 81°and 82° N,) makos it not
improbable, Dr. Petermann believes, that the land breaks
up here into an archipelago of islands, or st loast that
there is communication by which Asistie drift wood finds
its way hither; and on the othér hand the presence of
numerous musk oxen in theso regions makes it vory
probable that Hall Land is in uninterrupted connection with
the coast of East Greenland in Int, 77° N., explored by the
second Gorman expedition of 1870.7 L—leademy,

PRODUCTION 0F VEGETABLE Tissve —It bas besn aseer-
tained by Professor E. N. Horsford that an ethereal oxtract
of green loaves, which has been separated by hydrogen
chloride into two layors. a yellow and a bluelayer, contains in
both portions phosphorie acid, Iron, potassivm and enlelnm.
Ho hoy furthor observed that s mixture of sodinm phos.
phato and fron protosnlphate in presence of water s able
both in lght and darkness t> reduceo carbonie acll to carbonlo
oxide. From these observations it appears probable that
the formation of a solution of a phosphate of iron protoxide
may bo a proliminary stage towards the prodnction of
vegetahlo tissue from tho clement of carbonie noid, water
and ammonia. . Formic acid, it inwell known, mny be formed
by the direct combination of carbonio oxide and water,

Tre castatool works of Mr, Krapp at Essen, Prussin, now
cover an area of 1,000 acres—larger than the Contral Park
Now York city, Nearly 18,000 men are employed in cnnue:
tion with the works, The area under roof (s 200 ucres.
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DEVICE FOR TRANSFERRING MOTION,
By means of the invention represented in the annexed on.

graving, an efficient substitute, it is claimed, for cog wheols

is provided, in cases whore it is desired to transmit motion
from one shaft to another, both working with the same veloc.
fty. Tho device is stated to be cheaper and to operate with
loss Joss of power than the cog wheel gearing; and also, to
be ablo to transmit positive power for any distance, from
ono to twenty feot, and thus is of especial uso in cases whero
belts would slip.

A and B are crank arms of two shafts, be
tween and in a line with which is a fixed
standard, C. The latter at its upper end has
a stud or pin. Dis the connecting bar, slotted
longitudinally along its middle part for con.
nection with the stud on the standard, as
shown. One end of this bar is pivoted to
erank arm, B, and the other extremity is pro.
vided with a short slot by which it is connect.-
od to the pin of the opposite crank.

When one shaft is set in motion, power will
be communicated by the lever, U, tothe other,
which will rotate in an opposite direction.
The inventor believes that, by connecting to.
gotlier a number of these devices (attaching a
third shaft to the second by another lever,
and similarly a fourth to the third and =0 on),
power may be transmitted over considerable
distances. Patented July 15, 1873, by Mr.
William H. Benson, of Waynesboro, Augusta
county, Virginia, who may be addressed for

farther particulars.

AUTOMATIC BOAT DETACHING APPARATUS.

Our engraving illustrates o new form of boat lowering and
douc!xing device, by means of which, it is claimed, the
boat can be lowered quickly, and safely and automatically
get adrift as soon as it floats upon the water.

A A nre bolts secared to the bost near the bow and stern,
having, on the under side of their heads, V' shaped recesses
oxtending upwards. B B are slip hooks fastened, by a ring
or other suitable means, to the ends of the chains, C. The
lower ends of the hooks are turned npward and fit, ssshown
in the detall figure on the loft of the illustration, into the
recessos In the bolt heads. By this means, the boat is sus-
pended from the davits by the chains, C. The latter are led
Inboard over suitable sheaves and fair leaders to drums on
the shaft, 1, Ratchet wheels and cranks are arranged in
connection with the shaft, the pawls of the former holding
the boat in position after it is hoisted by means of the usual
tackles on the davit heads.

When the boat is to be lowered quick-
ly, the falls are unhooked, and its weight
allowed to hang by the chains, C. The
pawls are then thrown from the ratchet
whoels, and the shaft, D, is allowed to
revolve by the ciuin unwinding, as the
boat descends. The rapidity of the low.
ering is reguisted by the brakes, G,

pressed down by their levers against pul.
leys on the shaft. As soon, however, as
the boat reaches the water, the chain
slackening allows the hooks, B, to fall
below and clear themselves at once from
the recesses in A, leaving the boat freo
from any comnection with the apparatus,
It should be noted that the V shaped
grooves and hook ends are of peculiar
form, that is, they are angular and yet
tuarn upward, so that, when once held to.
gether by the suspended weight of the
boat, vertical, as well as transverse and
Iateral, displacement of the parts is pre.
vented. It is claimed that it is impossi.
ble to disengage the boat until it is fully
afloat, and that no matter how much the
craft may rock, sway, or swing against
the ship's side in desconding. foald

Patonted April 20, 1878, For further
particulars address the Inventor, Mr,
Charles A. Enell, 307 Walnut street, Philadelphia, Pa,

™

THE INDIANA STATE EXPOSITION.
Indianapolis, during the coming fall, is to be the loca-
tion of an exposition of the industries and manufactures of
the State of Indissa. Whether or not the fair, in com-
parison with the similar shows to be held in St. Louls, Louls.
ville, Chicago, Kansan City, and other points, will realize the

markod feature of the oxposition will bo s musenm of natural
history, archwology, minomlogy, ote. The contral portion of
the buolldings is a substantisl brick structure, two stories
of 20 feet ench in hight, 808 foot inl ength, and 150 feet
in breadth. The edifices on tho cast and wost are in the

form of a cross, and are 200 x 200 feetl.
Liberal premiums aro offered to the oxhibitors in the
horticultural department. Thero are two lists, one each, res.

ENELLS AUTOMATIC

pectively, for amateurs and professionals, which include

almost overy thing in the line of fruits, flowers, and plants
grown in Indiann.  James Vick, the Rochester florist, offars
prizes to the amount of $150 on flowers grown from seod
purchased of him.

In the mechanical dopartment, every facility will be afford-
ed for a thorough and complete determination of the merits
of the articles contributed. All machinery will be in motion.
Ample space and power will be furnished, free of charge,
The driving engines will be in operation one week or more
previous to the opening of the exposition, so that machinery
may be ndjusted and in proper running order on opening day.
The main line of shafting will be speeded at 200 revolutions
per minute, Pulleys will be 20 and 24 inches in dinmeter,
Other sizes of pulleys will be put on the shafting, if furnished
by exhibitors three weeks previous to the opening of the ex-
position, )

Twenty thonsand dollars, payable in cash, gold and silyer
medals, and diplomas of new and elegant design, nre offered
in promiums for articles mentioned in the premium list, ob-

AT DETACHING

talnable on application. Saw mills, reapers, mowers, threshers,
sopamtors, and grain drills will receive no award, for the
reason that it is not practicable to have such thorough tests
and examination of their merits as will be just to the ex.
hibitor. The board will, however, provide every necessary
facility for their display, and propose, as an inducement to
manufacturers and dealors In these articles, to appoint an ex.
amining committes, composed of members of the board, who

anticipations of its projecors in being the finest exhibition ; will give each article of this kind such consideration as will
in the Western States, it all events deserves the credit of | #nable them to report their respective merits for publication
being organized in a thorough and substantial manner, nnd',

after a system which, It seems to us, might be profitably fol
lowed in all fatare looal displays.
the State conferred with another delegation from the capital
city, and the joint body declded on the amount necessary to
secure the State from any loss. This sum, fixed at $100,000,

intheannunl reporta.  Wo also learn that, by special request,
no premiums will be offered for fire and burglar.proof safes,

A committes representing | bank and safe locks, sewing machines and musical instruments,

The falr opens on Beptember 10, and closos on October 10,

R

To Farilfy Tallow,

was gusranteed by the leading firms and Individual citizeos ' In order to obtain tallow quite free from smell, and to pre
of Indisnspolis ; and, thus founded on a sure pocuniary lunln,:m-rw» it for n long time without becoming raneld, the follow.
the preparations for the enterprise were bogrun ; committees | Ing slmple process, says the Chemieal Review, may bo used
were sot 1o other citles to obtaln information regarding cont | The fresh tallow is melted in bolling water, and when eom
and oonstruction of balldings, and then plans were submitted | pletely dissolved, and consequently hot, It ia passed througn
and fxed upon. The State fair grounds were ready at hand, | alinen filter—it is then boiled along with the water and care

# that 1o land had (0 be purchased. The buildings aro now

fully skimmeod-—then rendered solid by cooling and washed

complated, and they afford & grand aggregate of over four | with water, and lastly soparated from it carefully by pressure

hundred thousand square feet of exhibiting space

There is | It may be melted at & moderate heat and preserved m!v arthen

bhlh% of paintiogs in the artdepartment ; and a | although ample provisions will be made for thelr exhibition

P

NSON'S DEVICE FOR TRANSFERRING MOTION,

| SEPTEMBER 20, 1573.
vonnols, covered with a bladdar, paper, or good closing Hd.
If the linon filter iv not thick enough to keep other Ingredi-
onta from passing tiroug' Losddes the lquid tallow and water,
it in botter to repeat the flteation. Tallow thus obtained
may be used for ordinary food, for pomndes by the addition
of pure olive ofl, for salves and plasters, by the addition
of whito wax, and may bo kept well presorved for s time, s
froo from wmall as whaon firat prepared,

Asbestos Piston Packing,

From an address, by J. (. Gibbon, before
the London Association of Foreman Engi.
neers, it appears that the name of this inde-
structible compound is derived from the Greok
word asbestos, which, translated, literally
means unburnable—a titlo which is justly
oarnod by this extraordinary substance, As.
bestos is a mineral ; it is found In nearly every
part of the world, and oceurs In distinet veing
and seams, usoally in the serpentine forma-
tion of rocks. In order to procure it, it is
necossary to mine in regular form, and to
work the scams by blasting and tunneling.
The manufacture of ashestos stesm packing
in atonce a simplo and beautiful process. The
raw material is brought to the manufactory
in considerable quantities from different parts
of the world. It comes in sncks, and resem-
bles most closely chips and blocks of wood,
although of a beautifully whity color. The
fragmunts are picked apart and reduced to a
fibarous condition like jute, or flax, or cotton.
Tho material once properly opened ap, it Iy, by means of
simple and ingenious machinery, formed into packing of the
usual market sizes, The mashines themselves are ns easily
nttonded to as are weaving looms. As to what has been
really sccomplished by this packing, I have no direct evi.
dence to offer, but from the sample 1 have here I think it
doos not seem to possoss a good fiber; nnd that when the
flaxen twine which binds it is cut, it will become very much
liko cotton waste. T am inclined to think, therefore, that
when the glands got heated and the flaxen twine is cat
through, it will blow out like charred flax, and have no elas.
ticity. Howerver, I am here to be corrected in my opinion,
it I form a wrong one, by those who can offer contradictory
evidence. A large scrow steamer lying in the West London
Docks has just replaced the whole of its packing by nsbestos,

-

Uncomfortable Oar Sents.
Why do not the makers of street cars contrive a seat

APPARATUS,

back that will be comfortable? Do their customers (pre-
ferting *short fares”) order the cars to
be made so as to discourasge long riding?
It would soeem so, unless the painful
curves of the seats are specially contrived
to accommodate the humps of wirework
and newspapers, so much affected by the
women folk. Certain it s that the ha.
man form divine, male or female, hasno
curves to correspond with those set for
the weary traveler to lean against. Only
by making a hoop of Limsel!l can any
normally shaped human being get his
spine to touch the seat back where it
ought to find support.

A caustic Briton declares it to be a
characteristic of the genuine American
that he always wants to «it on the small
of his back. To judge from the ordina.
ry structure of car reats, one would
think Lix sole desireto be to hang him.
self up by the shoulder bindes, the only
certain lino of contact betwoen the sit-
tor's back and the seats invariably cross.
ing that portion of the body. Below
that line, you can usually stuff a book
or & bundle, or even asmall satehel, with
onso and comfort,

In many cases the original perversity
of the seat back is hightened by fasten.
ing a ridge of wood #0 as to increase the gap between the
hollow of the sitter's back and the opposite curve of the seat.
If the same board were placed six inches lower down, it
would make some approach toward affording the passengers
a back rest where it is most n:t-dcd.

The Compnss In Iron Vessols,

Captain R. B.Forbes, of Boston, Mass., states that the com.
pass in iron ships is spocially affected in certaln localities on
tho coast of Nova Scotia, which accounts for the loss of
steamors In that region.  He further says that, In spite of
corroctions, applied in England, whereby iron ships may be
safely navigated In a glven course approximately west-south.
wost and oast-north-east, when they como to head more to
the north or south by several pointa on the American coast,
their corrections, good on the coast of Euglund, aro yaluo:
loas in some ships. It is well known that the heeling of the
iron ship, the rolling, the p'tehing, the concussion of the
waves, have an important effect upon the compass—hence,
nothing but constant observations of the sun at noon and the
north star can insure a correct course.

-

W. P. H. suggests placing s box In the cornor of a room
for the purpose of destroying a rat or mouse. Lot there be
room enough for the vermin to get behind the box, and &
little pressure will crash the offender against the wall,

g
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Journalism,

There are threo papers published in this country. which
taken together, are adapted to furnish a liberal education to
any person who will read them conscient’'ously and intelll
g(‘ll“.n These are the New York ‘I‘l“);v““.v the Nation
aod The SCIENTIFIO AMERICAN. The first is distinguished |
as the very Bayard of newspapers—without fear and above
"pn\ach. woll ar
m‘d; and it is written in excellent English, The Natio
we admireasaliterary journal. Though its political articlos
aro admirable specimens of candid and able writing, its re-
views of books are more characteristio and distinotive The
SCIENTIFIO AMERICAN is loast known of tho threo papers
montioned, for tho reason that it is popularly supposed to
be dexigned for specialists,
the truth.
newspaper and the Nation

Its news is accurate, comprehonsive

Nothing could be further from
In the samo genso that the 7ydune ix only a
only a literary journal, the \c I-
ENTIFIC AMERICAN Is only scientific, It is worth, to the
man of common school education, twice over more than any
rival journal in the United States, and it will teach no man
to despise the English language, or to regard loss the pur-
suit of knowledge—for its own sake, and for what it will
bring. What we have written is wholly unsolicited testi-
mony to the worth of threo papers that come to this office:
it is given from the purest motives, and without the slight-
est idea that it will be of service to anybody, except those
persons whom it may induce to subscribe for one or all
of three excellent journals.—Juferior.

THE TURKISH TREASURE PAVILION AT VIENNA.

Among the one hundred and forty special buildings, in ad-
dition to the main exhibition edifice, pertaining to the Vi-
enna World's Fair is the Treasure Pavilion of the Sultan of
Tarkey, or King of the Ottomans. The pavilion isin the
form of an oriental kiosk. The domed within ceiling is
painted ia arabesques, and pendant from it are five large
golden walls. Here may be read the history of the Sub-
lime Porte from the days of the conqueror of Byzantium,
Mahmoud IL, to the present Padishah, Abd.ul-Aziz. The
golden throne of Nadr.Shah is here, which was renowned in
the East before the peacock throne of the Great Mogul at
Delhbi was dreamed of. It is marvelous in its workmanship,
large enough for a coach, and weighs four and a half hun-
dredweight. It is enameled in celadon, green and erimson,
and its patterns of arabesquerie are in rubies, emeralds and
pearls. Above it hang the turban and armor of Sultan
Murad, heavy with gold and gleaming with jewels. Near it
are the horse caparisons of Selim IIL, with the heavy Mame-
luke stirraps and Arab bit of solid gold, encrusted with dia-
monds. Scabbards, whore nothing but dismonds can be
seen ; cinctures of dinmonds ; bowls of China porcelain, their
patterns marked out in gold and reset with rubles; clocks
encased in diamonds and glistening with crescent moons and
gtars; hookahs with golden bowls, and chibouques whose
amber mouth pleces are encircled with rings:of diamonds,
gleam and gliston everywhere,

The value of the Turkish treasures contained in the pa-
vilion is estimated at $27,500,000,

Filnlshing Storcoscople Transparcunclos.

Tho method adopted by many, of fitting up transparent
slides for tho stercoscope by mounting them with o plate of
ground glass is very far being a good ono. The conrse gran.
ularity presont in a picture when in juxtaposition with ground
glass is totally subversive of the fine detalls,

Thin paper has been tried as a backing for stercoscopie
transparencies, but no sample that we have seen is free from
objection. It is true that when it Is used the granular ap
pearance peculiar to ground glass is no longer present; but
paper has a kind of texture and unevenness peculiar to itself,
which is very far from being pleasant; and when such a
quality of paper is used as shall be homogeneous, it possessos
80 much ““body” as to seriously interfore with the trans.
mission of light,

I'he requirements of a body that shall act in the most perfect
manner as a backing for stercoscopic slides are homageneity,
a requisite degree of translucency, and facility of application.
The great manufacturers of transparencies in France thought
they had provided s successful rival to ground glass by the
introduction of ““ ground glass varnish,” that is, & varnlsh
which, instead of drying bright and transparent, dries dead
and, therefore, more or less granular. A varnish composed
of wax dissolved In chloroform 18 & type of this class of
varnish. But none of these ground glass varnishes an.
swer well for the purpose in question ; while, however, they
are quite as good as, In most instances better than, ground
glass, they are still inferior to what they should be. A
backing of a far superior kind to any of those now Ip
general use may be made by means of white pigment,
emulsified with one or other of several substances that we
shall name presently.

Carbonate of lead forms a good pigment for the purpose,
It is known as white lead, and flake white. The carbonate
of commerce usually contains a large proportion of sulphate
of barytes, which, howsever, does not affect it for this
purpose. Some samples of carbonate are more opaque than
others. It may be made of a fine translucent character by pre-
cipitating a solution of either acetate or nitrate of lead by a
solution of carbonate of soda, by which carbonate of lead
is precipitated and acetate or nitrate of soda Jeft in the
tolution. When this is washed—at first with water,
and then with methylated spirit—and Is added to plain
collodion, an emulsion is obtained which, when poured
upon a plate of glass, forms a layer of great smoothness
and uniformity, and as free from apparent grain or tex.
ture as a plate of opal glass.

Another fine white, known as ‘“iuainiature painters’ white,"
is obtained by adding dilate sulphuric acld to an acetic or
nitrie solution of litharge, and washing the white precipitate.
There is a fine and permanent white known as ““alum
white,” which makes a beautiful emulsion with collodion.
It isknown by some as “Baumé's white,” and no difficulty
ought to ‘be experienced in ohtaining it underone or other
of these designations. Ordinary Spanish white we have
not found to answer well; but pearl white, sometinies

———————————————————————————

for our purpose. It is the trisnitrate of b‘lﬂﬂ‘b, and in
ho favourite pigment used by Iadies who do not feel patinfied
with the degree of whiteness impurted by Nature to tholr
complexions.

Whon one of these pigments is mixod with collodion and
is applied either to the picture itself (although, without an
intermediate layer of gum or india rabber, this cannot be
done) or the face of the protecting glass, pext to the picture,
the transparency will then have a charm it never previously
possessed. The most delicate tints will be seen with even
groater distinciness than if a backing of opal glass were em.
ployed; and the operstion can be conducted with great
celority and at a trivial cost, for the quality of the collodion
neod not be taken into consideration.—British Journal of
Photography.

Boller Explosions,

R S. H. writes to deny the possibility of the formation of
an explosive gas in a steam boiler, and states his bellef that
the small quantity of water injected st s time, by a feed
pump, could never cause an explosion, even if some of the
plates wore red hot. Further, a red heat would, he says, as-
suredly start the seams and cause leaks so as to extinguish
tho fire before water could come in contact with the plates,
Ho nssorts that high pressures are much more dangerous
than peoplo generally believe, aven if the boilers are unusa-
ally strong; and he cites, as an instance of the manner in
which safety valves are overloaded, a case on the Union Pa-
cific Ralway, in which the engineer tied down the valve
lever of a new Baldwin ten wheeled engine; ina few se-
conds the boiler burst, and six inch axles were tarn in two by
the explosion.

-
Ship Canal through Syria,

T. L. F. writes to point out the possibility of constructing
o ship canal along the valley of the Jordan, the advantagoe
in the route being the low level, which is beuneath that of the
Mediterranean. There is no doubt or the possibility of such
a work, but its magnitude, and the fact that the Suez canal
is already in operation between the two seas, will probably
deter capitalists from aiding the scheme.

Conk JAOkETs FOR StTEAM BorLers.—M. Chevallier, »
French engineer, has adopted cork for the jacketing of
boilers and other parts of machinery. Cork is known to be
an excellent non-conductor of heat, and these cork jackets
are said to diminish the outward radistion by 15° C. The
cork is cut in the form of staves, and these are united to-
gether by tongues, as in the case of fiooring boards, so that
the lines of junction are protected, while the cork staves are
easily removed when the necessity occurs. Portions of one
of these jackets, which had been on a boiler at work for fif-
teen months, were exhibited the other day at a meeting of
the Paris Society for the Encouragement of the Arts, ote.,
and were not found to have been in any way affected by the

called ** Fard’s Spanish white,” makes a useful pigment
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THE MAGIC LANTERN AB A MEANSOF DEMONSTRATION.

BY HENRY MORTON, Pulb

Panr 2, A
We havo thus far considered the condensors chiefly in ro.
forence to the first portion of their office, numnly'. that of ecol.
loctors of light from tho radiating sonree. Wae will now,
howerer, pass to somo of thoso general considerations which
muy claim our attention when we look at the condensors in
their rolntion to the objrets and objoct glannos or objectives,
RELATIONS OF CONDENSEHRS AND ODJEOTIVES
To mako the subject onﬂmlylcluu-f. lwo should ro;on‘ for :
noral properties of lenses as producers o
;ﬁm‘;‘;ﬁnonuo&oﬂu. Lot C D (Fig, 0) bo nuclf an ob.
joct, as a candlo fame, placed a littlo beyond the principal ‘lo.
cus q')ﬂ!m leng, A B. Then all rmys emanating from any point
(as, forexample, C) will bo collected at a corresponding point,
B, and will there form a point of the imnge, E F. This will
Db true for each point of the flame, C D, and consequently a
perfect image of this flamoe will be formed at EF, The por.
fection of this image would evidently be unaffected by any
possible irregularity in the rays from C D, Thus, if very
fow mys went in the direction, C A, and nearly all followed
the line, C B, the point of the image, at E, would be the samo
as if all the rays reaching it came through C A%,

Fro. 6.

1f, now, in place of the candle flame, we suppose a Inmi-
pous surface to exist, at C D, an Image of this surface will
bo produced at B F, and will be clear and uniform, provided
only that tho surface, C D, is uniform in emitting equal
amounts of light from its different points, no matter hoy ir-
regular may be tho dircctions of tho rays leaving these
points, always providing that they enter the lens, A B.

Thus, suppose that, in the luminous surface, A C B (Fig.
7), rays from A were s0 emitted that above thoy were closely

packed, while below they
were thinly secattered; rays
_P from B wore omitted in an
opposite order, and from C
were olose packed in the cen-
ter and seattered on the out-
side; yet, if an equal num-
 ber of rays or quantity of
light camo from each ele-
ment, the image of each
would be equally bright:
and if this were true of each point or element of the sur-
face, the imago would show an uniform field of light, no
matter how irregular the emission of the various points
might be as regards the direction of the rays. If, however,
oné point emitied or furnished more rays than another, or
gave light of a different color, any such irregularity or dif-
ference would be represented faithfully in the image,

We will now apply these general principles to the case of
the magic lantern. Let A B (Fig. 8) be the front element of
the condexser, through which rays are passing into the object
glass, C D, which is at such a distance that it makes on the
screen, EF, an image of any point in A B. Then, if an
equal amount of light is coming through each point of A B,
an uniform white disk will appear on the screen, E F, nomst.

Fig. 7.

0

ter how irregular (in the sense above described) are the di-
rections of the rays. The irregularities will, in faet, be very
great, for besides such as are due to the aberrations of the
condensers, these lenses will themseives be tending to form
somowhere an image of the source of light. In fact, such
an image would be formed, at O, about the principal focus
of the lens, A B, if the objective, C D, were removed, This
formation of an image at O involves a great irregularity of
the distribution of light between O and A B, indeed, the
existences of imperfect images of the source of light. But
of all this, the objective, C D, takes no account, and simply
forms, st E F, an image of the distribution of light which
actually existsat A B, Suppose now, however, that ¢ D
were removed to ' D', Its focus remnining ns before, it
would elearly form an image, not of the surface, A B, which
is now beyond Its reach, but of a surface, A’ B, at its proper
distanee, Bat it evidently would by no means follow that,
because the light was evenly distribated at A B, it must also
besoat A B'. On the contrary we have already reen that,
as we sdvance from A B, the distribution of the light will
become more and more irregular; and it will be an imsge of
this irregularly luminous surface which will be thrown on
the screen st B ¥,

This shiows us that, 1o secure a clear and even fleld of light
on the ecreen, wo must, in the first place, have such & combi.
nation of lenses in the condenser as will secure an even dis
tribation of light at the outer surface of the lnst lens;

Srientific  Amerim,

"ana, socondly, that the oljective must bo so placed that
It will, an woe say, “foous' on this surfaco, that in,
bavo this outer surface of the condenser and the soreen
a8 conjugate focl.  "To fulfil this Inst conclusion It I
ovidontly necessary that the objeet (such as the picture to be
sliown, or the like) should be placed closo to the front of the
condenser, sinco it, as well as this surface, must bo In te
foous of tho lens, that i, tho conjugate focus with the
soreon.  Itis for this renson that the plan, sometimens pro.
poned, of using a small ploture with large condensers, by
bringing the picturo forward on the cone of rays to some
point where they will just embrace it, fails of a satinfactory
offoct,  The field of light Is more or legs discolored and un.
equnl; and though, by cutting off its margin, we can im.
prove this, it is at best but unsatinfactory as compared with
the effeot obtained with the same lght and smaller conden.
sers,  The same explanntion also shows us the advantage of
that divisibility of the condensor, which we have beforo
mentioned, into the collecting lons or lopses, by which di-
varging rays aro brought Into s parallel bundle, and of the
condenner proper by which they nre concontrated into the
objective, Thus, for examplo, supposo that we desire to
polarize the light, by reflection, from a bundle of glass plates,
If the condensera sre inseparable, the object must be placed
beyond the reflecting surface, and therefore very far from
the surface of the condensor, and thus involye an uneven
field of light, not to mention imperfect polarization, in con-
sequence of the differcnce in anglo of various parts of the
cone of light,

If, however, we can geparato the condensera from the col-
lectors, and introduce the roflecting surface between, we
then have the rays all parallel, when reflectod hence at the
gamo angle and equally polarized, and the object in contact
with the front surface of the con.
denser (see Fig. 0).  Again, if we
desire to exhibit objects that must
bo kept in a horizontal position,
such as waves in a tank of water
and the like, this separation of tho
condensers affords a ready means
of accomplishing it in a most sa-
tisfactory manner. This modifi-
cation of the instrument is, how-
ever, so important an appliance to
the magic lantern, when used s a
means of demonstration, that it deserves some more ox-
tended notice.

THE VERTICAL LANTERN,
This instrument involves such natural and simplo applica-
tions of appliances, familiar to every one using such appara-
tus, that, as we might naturally expect, in some form or
other it has been independently devised by several persons,
Thus such an attachment to his ordinary lantern was made
by Duboscq, at least as early as 1868, as the present writer
is informed by Dr. H. Schellen, the renowned author of
“Spectrum Analysis,” though this mannfacturer does not
seem to have thought it worth while to describe it until very
recently. From the imperfect arrangement of the conden-
sers, it also does not yield very satisfactory results,
ProfessorJ. P. Cooke, of Cambridge, Mass., used a vertical
lantern at a very early date, of which he published a de-
scription in the Jouraal of the Franklin Institute for Decem-
ber, 1871, Vol. LXIIL page 411, In the Chemical News for
July 8, 1869, is described a very imperfect arrangement in
which the lantern is turned over on its back, and a square
prism is used to throw the rays upon the screen. Beside the
inconvenience and danger to the lenses, of having them thus
directly over the light, the square prism fails to reflect a large
part of the rays unless the screen is very much above the
level of the lantern.
In tho Chemical News for February 25, 1870, there is de-
scribed, by Edwin Smith, M. A., an arrangement for show-
ing the motions of 4 galvanometer on a screen, identieal in
all respects with that
of Duboscq and Profes.
sor Cocke. In none of
these were the condi
tions required by theo
ry, as above explained,
fully provided for, and
tho action was conge.
quently so far unsatis.
fnctory that the in
strument  was  never
brought into any gen.
eral use,

The form devised by
the present writor, in
1871, which voemy first
to have mode ity way
into genoral uso nod to

have  conforred  the
name  “vortieal  Jan.
tern"” on the Instru.
ment, Is shown in the
nccompunying engrave
ing, Fig. 10, Tho col.

leeting lonses of the
condensors are attached
to tho ordinary lantern
box, and are omitted in

the figure; and from
Fia. 10 them a bandle of paral-
; ! lel rays falls on the

.'z""‘""- here, of 81 effects of abwrration, or, 1n
wards, =

not depend upom any of ﬂ:ﬂhs- point 1o question
R

mirror of silvered glass, A B, and is reflected upward to the
condenser proper, placed horizontally at C. Passing through

thin it moots the objeet, a tank of water or the ll!o.nﬂl‘ng ' -
heol,

or supported Immoedintely above, and then imﬁlﬁﬂ |
Joetive, E I, In, Yy tho mirror of silvered glass, ¥ @, thrown
upon the scroeon,
Mr. George Wale, of Hoboken, N. J,, by whom this in.
strument was firat made for the presont writer, hias dovised
n very protly arrangement by which all the advantages of
the vertical Inntorn ean be combined with those of the or.
dinnry instramont, and hus manufactured & large namber of
such instrumonts, which are now in use in the prineipal eol-
logen of the country, J
Its ent
in nn follows: A
™ motal box, monnt.
, od on pillars, con.
s taing the soures of
light; to ita front,
inside, are attached
the collecting aln.
ments of the con.
denser, The con-
densing element in
supported In o
hinged plate, to the
side of which in
ulso secured a stont
rod with rack work,
ete,, carrylag the
object glags and up-
per mirror. When
the instrument in
.LL S to be used as a ver.
1) tical lantern (seo
—= Fig. 11) thishinged
plece is raised into
s horizontal posi-
tion, and supported
by n trisngular case
holding the first
mirror; and when
employed as an or-
dinary lantern (Fig,
12) this case is ro.
moved; the conden.
ser, and withit the
rackwork and ob.
jective, is lowered
and the upper mir-
ror is slipped off.
This instrument is
probably the most
complete, for pur-
poses of demon-
Fio. 12. stration, which has
been heretofore constructed. But while it is desirable to
Lave the most perfect appliances where we can, yot much
may be accomplished with very simple means. Thus Dr. R.
M. Ferguson, in the Quarterly Journal of Science, 1872, No.
XXXIV., page 207, suggests the following arrangement, in
which only such apparatus as is found in any laboratory is
needed, in addition to an ordinary magic lantern. The con
densers of ordinary lanterns are generally of rather long fo.
cus, so that if the light is brought to within about three
inches, a bundle of approximately parallel rays will be ob-
tained. An ordinary retort stand is then xo arranged in
front of the lantern that its lowest ring shall carry & mirror,
and the next one a large watch glass filled with water. This
makes the condenser; and, if we want to show the motions
of waves or cohesion figures, this water-lens itself furnishes
the neceseary tank. The object giass and second mirror are
carried by another ring of the same retort stand. The pre-
sent writer bas further simplified this construction by using
a small watch glass, also filled with water, for the objective,
This last, indeed, gives usa curious means of illustrating
certain relations of lenses. Thus, with the ordisary verti.
cal lantern, we remove the objective and substitute & watch
glass. Then, placing a conspicuous picture asan object upon
the condenser, we see only a blur of light on thescreen; but
as soon as a little water is poured into the watch glass, the
imnge starts out with perfect distinctness, If, now, the size
of the imago on tho screen is nated, and alcohol, bickloride of
tin, or other highly rofracting liquid, is substituted for tho
water in the wateh-glass-objeckive, we shall find it necessary
to bring the lens nearer to the object to sécure a good defini-
tion; while, at the same time, the lmage on the screen will
be proportionately enlarged.  Watoh glasses of various cur-
vaturo may bo likewise employed to illustmte the, effect of
shis condition,  The only serious objestion to theuse of wa-
ter lonsos, as above deseribed, both for condenser and objee.
tive, is tholr Hability to disturbance by motion, which obli-
ges us to avold tho loast jarto the npparatus, sineethis en-
tirely confusen the image on glq.croun.

=g

-
Looso Pulloys,

G. P. says: **1 have hiad great trouble in proguring a small
loose pulley that would stand running at a higlirate of speed
with a very tight belt.  After trying & large numberof dif-
forent kinds, of wood and tron, wisth long and shortbearings,
bushings of Babbitt, copper, ete., none of which would stand
more than two months, I at last proetred some sole leather;
I put the flat surfaces together and bolted through with four
bolts; after boring and turning, 1 soaked it well in oll and
put in place. It has now been running about one yoar and
is, apparently, as good as new. It requires very little oll.™

REMARKS BY THE EpiToR.—If a loose pulley is properly
arranged, it will run as well as ashaft bearing. It must be,

long enough, and have efficient provisions for lubrication.
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THE AMERICAN ABSOCIATION POR THE ADVANCEMENT |
OF BOIENCE,

Modiving

|
The Introduction of thoe Metrle Systom Into .

wan the suliject of two papors rosd by Dr. 11, W, Wiley, of
Indinnapolls, and Profossor B, 1. Kot i

The former gen
tleman sald tho other selonees hnve adopted a uniform sys
tem of weights and measures, snd thst it 1s now proper time
for medicioe to acoept the docirine of selence. Proximately,
wo may take the gramme ns 155 grions. It is evident that u.ll
medicinen now glven in from onoe to two grain dosos could ns |
roadily be prosonted In gramme doses,sinee all grain wolghts
could onnlly bo roduced to corresponding terms of tho
gramme, In regard to fluld remedion, we can mako similar
roductions,

Thus 1 cable contimoter equals 10 minims: 25 contimetor
equals 4 minims; 2 centimetors equal 32 minims; 4 centl

meters equal 4 minims, equal | laid deam, equal 1 tea
spoonful, equal 00 drops,

The paper was prinvipally devoted to the sulject of uni
fieation of dosos, In order to avold those serious nccidents
which result no ofton from the carelossness of physiclung,
druggists, and nuarses. In order 'o this, both solid and
liguld remedies should have s standard dose, say for solids
2 grammes, and for liquids 4 centimetors, or a teaspoonful.
This could be accomplished by rubbing up the solids with
some inort substance like sugar of milk or chalk, and mix-
ing liquids with mint water,

Professor Eiliot harmonizes tho metric and apothecarios
systems on the basis of the troy grain. If we augment the
weight of the troy praln by abont three (more exactly 2'88)
per cent, tho new grain so formed will bo contained In the
gramme exactly fiftoon times—a very simple ratio; and the
accidental substitution of this new grain for the old gra‘n
and oico versa, by the apothecary, would not appreciably
change the quantity of medicine in a dose. The following
is the scale of relation to the new grain with the metrie
series proposed by Mr. Elliott:

Proposed Apothecarics Welght,

E{]ulvnlrnt wt.
roy gralos,

5 graing® oqualto 1 tergram (§ grain), ....... 51444
80 tergrams equal to 1 decagram........... 154:92 4+
100 tergrams oqual to 1 ounce (new)........ 5144+
80 ounees equal to 1 kilogram.............. 15402+

* 1 new graln equal to 10288 troy gralos.

The corresponding table of measures of capacity is as fol-
lows:

Old Mintmas,
5 minims® equal to 1 fluid tergram............ 5418450
80 fluid tergrams egual to one centiliter (in fluid
dmgnm‘i ................................ 162:54000
100 fluid tergrams equal to 1 fluid oz......... 541°83000
30 fluid ounces equal to 1 Hter........vo.e. 1625490000

*1 new minim equal to 1-055650 old min'm,
Professor G. W. Holley discussed
The Proximate Fulure of Niagara.

Professor Tyndall said that, if the rate of recession named
by Bir (. Lysll, n foot a year, was correct, in 5,000 years tho
Horseshoe Full would be far above Gont Island, and the
American channel would be dry, Professor Holley showed
that Sir Vharcles's rate was the result of a conjecture founded
on u guess.  Ho also, by means of the most trustworthy data
we have since the commencement of the historic period,
showed that it would be more than twice that length of time
before the Falls would recede s mile. He also described the
formation of the bottom of the river, the course and depth
of the different carrents and the location of the bars, all of
which indicated that the American chanvel would never be
without water,

Professor Tyndall thinks that the depth of the water will
determine the course of the chasm channel as the gorge re-
cedes, and tho rate of excavation. Profissor Holley cited
the physical facts which tend to prove that it is the charac-
ter of the bed of the river, the harder or softer nature of the
material to be broken down, that will decide these points.
He particularly noticed the fact that the Falls were con-
stantly diminishing in hight as they receded, until they
reachod thelr present site, whers the river makes an acuto
angle with its former direction. This was necessarily the
case, bocause they were recedingin the line of the dip of
the underlying rock, They are now rising on the dip, and
‘will be 80 feet higher than now when they sre two miles up
stream, To this bend in the river we owe one of the most
‘beautifal features of the great calaract—the rapids apove the
Falls.

Do Snakes Swallow tholr Young?
was tho title of & puper road by Mr. G. B. Goode, of Middle.
‘town Univorsity, in which ho roforred to the habit observed
in certain snakes of allowing thelr young a temporary refuge
in their throats, whence they emorge when danger is past,
On this subject,through a note inserted in a monthly journal
‘asking for observations, the testimony of 96 persons had

_ been obtained.  Of these,50 saw tho young enter the parent’s
ath in 10 casos, the parent warning them by a lond whis:
our waw the young rush out when the paront was
puw the young shaken out by dogs or running
outh of thelr dead paront; 20 who saw the young
sd the mother and found them living within,
18 allowed the poor parent to escape; 27 saw the
within the parent, hut as they did not seo them
toatimony i at least dublous,
sinlon of Professors Wyman and Gill and other
, thero §s no physical reason why the young
not romain a considerable time in the dilatablo
h of tho mother. The gastric juice aots
‘upon Jiving tissues, and it is almost imposaiblo
r roptilos. Toads and fr gnoften escape unharmed

from the stormach of snakes, [f the habit Is nos protective,
I the young eannot esenpo from thelr hiding plase,this habit

peophagus, whoeve the males earry theog

In without parallol; If It Is protective, & similae habie is
weon in Bouth Amorioan finhes of the geners driv,bagris and

g for sufety lo thele
mouths and gill openings

Professor G, in commenting on the above, sald that the
popular idea that sunkes are pomotimen swallowed by men
aod lve afterwards In the stomach was sn error which he
was glad of the opportunity to denounes,

Profespor Buart (1, Wllaer, of Cornaell ”ﬂ‘\'l'h\“’, read
wevernl papers on the goneral subjeet of

Thoe Braln,

This orgun has boon stadied with threo objocts : the descrip.
betwoen the
bralns of man and apes, the lostration of funetion. The
proper method of preserving specimens was explained and

live apatomy of Its parts, the compurison

the stady of flasures especlally commonted upon, The
After o protty careful study of
the specimeons at my command, and the consultation of all
works In which bralos are ncourntoly delinested, I feel
Justifiod in asserting that wo eannot as yot ohsrsctorize the
figsural pattern of any mammalian order, family, genus, or
evon specios, without the eisk that the noxt specimen will
Invalidate our concluslon ; that our studios in this direction
should be based upon the careful comparison of accurate
drawings of o much larger number of specimons than now
exists in any musoum ; that nearly alliod formas of carnivors
should be compurod ; and that the most sstisfactory results
aro obtainable from lnrge sories of footal and young brains of
the kame species, and I possible, family and yex, in order
to eliminate minor differonces,

spenker rald o conclugion

An Automntic ¥Filtering Apparatus

was exhibited by Dr, H. W. Wiley, which consists of an
ordinary filter stone with two arms, The upper arm car:
ries o large funnel of from one to three quarts eapacity, an
electio-magnet with n system of levers for working » stop to
the funnel,and a glass bulb and mercary cup, The lower arm
is fitted with an ordinary Bunsen funnel, in which floats the
glass bulb attached by o platinam wire to a lover carrying
tne mercury cup, As the fluid in the small funnel falls, the
float sinks, and the morcurial cup rises, until' the mercury
touches two platinum wires, which are the poles of a small
galvanic battery connested with the electro magnet. This
completes the circuit, The armature of the magnet is pulled
down, the stop in the large fannel is mised, and the liguid
runs throogh into the small funnel until the connection is
broken, This continues until the whole of the fluid runs
through into the small funnel. By moans of this apparatus
the quantitative analyst can save several hours daily.

Dr. J. 8. Newberry exhibited a series of exquisitely pre-
served small scaled

Fishes from the Cannel Coal of Ohlo.

In these fishes every scale and fin ray is shown; and the
whole animal is coated with a thin film of sulphide of iron
and thus “‘gilded.” Sharks’ teeth and spines, scales and
teoth of large ganoids, and skeletons of many carnivorous
palamanders are found all preserved in the same beantiful
manner, Dr, Nowberry also read a paper in which he said
that the diffcrent strata which compose the geologial column
have been divided Into several groups or systems, of which
the base is formed by the old crystalline rocks called Laur-
entian and Huronian, FEach of these systems consists of
circles of deposition ; first, sandstone, Potsdam, Medina, ste. :
swcond, mixcd mechanical and organic sediments, the calci-
ferous, Clinton, ete, : third, a limestone, the Trenton, Niagara
ote. : and fourth, a mixture of mechanical and organic sedi-
ment, the Hudson, Helderburg and the coal measures. Dr.
Nowberry claimed that each of the circles of sediments was
formed by an invasion of the land by the ses, producing,
first, a sheet of sea beach sand and gravel; second, the off-
shore deposits following and covering the first; third, the
open sea calearcous organic deposit—a limestone; fourth, a
mixed sediment—shale and limestone, or an earthy lime.
stone—the product of the retreating ses, Between these
submergences perhaps millions of years elapsed, in which
tho fauna of the sea and the flora of the land were changed.
Henco the different fossils of the different geological sys-
tems.

Dr. Hill of Portland related a striking anecdote of a toad
which had swallowed one end of a large earthworm, and had
become fo tired in its attempts to get the rest down that it
was in danger of losing the whole, the worm erawling out
of the tond’s mouth faster than it could be swnlowed. The
tond then brought up its right hind foot, and grasping its
stomach and the worm in it, held the worm in with its foot,
taking a fresh grip after every gulp, until the job was fin.
ished.

In closing the sesslon, Professor Lovering delivered a
speech congratulating the members on the extont and yariety
of their labors duting the past year, The usual resolution
of thanks to everybody conesrned in the affuir were adopted,
and it was afterward decided to hold the next meeting at
Hartford, Conn,, on the second Wednesdny in August, 1874,
The President elected is Dr. Lo Conte, of Philadelphia;
Vice President, Professor C. 8. Lyman, of New Haven,
Conn. ; Secretary, Dr. Hamlin of Bangor: Treasurer, Wm. S,
Vaux of Philadelphia.

Soetlon Q-==Sclentific Fun.

A burlesque session, In which a number of the members
participated, was attended by a large audience, which several
learned professors munnged to keep in convilalons of langh-
ter for an hour or more,

Professor Marao, taking the chalk, stepped to the black-
bourd and began the reconstruction of an unknown animal,

a fragment of bone belonglog to which had bee
Prmlnga!npbymp and wpeaking as ho sketch
quickly built up the figure of A hideous tomeat, TH
puggested cortaln apatomieal objections and e
which produced amusing changesin the.

ols, snd by & few strokes revesled the trae ol
fossl), which proved to be the bandle of Oj‘“
White, disconrsing on anclent sholl hesps,
bag, which, he said, contained specimens 2%
land, A broken shovel, a stone bottle, n lohllt;;
of clum shiolls were rocognized, amidst peals of !
rolics of the reeent elam buke participated in by the

tion with the peeulixrition of the race that had used Itas Ine
dlcated by ita condition, Perbaps the most smusiog of thess
was n corn cob, which Indicated the size of the mouth ﬁ’
the bite that had been taken out of It. A blackboard draw.
ing was thep made to Sllusteate & raee with these peculiari.
tiew. * You can infer,” said the speker, slludiog to & pa-
per of no great valun read the provions day, ““that the
length of this mouth indieaten that its maternal grandmam.
mo must have been very long lived."

Soverni other speakers rend ludierons papers, their re-
marks belng illustrated by Professor Morse with grotesque
skotches on the blackboard.

.

VIENNA PREMIUMS AND SEWING MACHINES,
We copy the following from the New York Herald of
August 12th;

THE REGION OF THE SEWING MACIINES,

If Dante had been gifted with the spirit of prophecy, he
would bave sot npart & region in his Jaferno to illustrato the
rivalries and emotions of the sewing machine manufacturers
of the United States. The conflicts, the misunderstandings,
the ambitions, the yearnings for approbation and notoriety,
the odd, incessant efforts to win medals of progress and re-
nown and merit and honor, which inspire the gentlemen who
munngo this industry, have given constant motion and life
to the American department. So, when His Majesty came
into the sewing machine department, every effort was made
by our Commissioners to introduce him 1o each special ma-
chine and explnin its peculiar qualities. Let me give yous
list of the machines in the eatalogue, =0 you may know what
His Majesty was asked to do. First, the Howe Machine Com-
pany, New York; thex the Singer Manufacturing Company,
New York; the Whitney Sewing Machine, Paterson, N. J.;
the Wheeler & Wilson Sewing Machine Company, New
York; the Wilson Sewing Machine Company, Cleveland,
Ohio; the Wilcox and Gibbs Sewing Machine Manufacturing
Company, New York; Exra Morrill & Co., Derby Line, Vi.;
George N. Bacon & Co., London, England ; the Weed Sew-
ing Machine Company. Hartford, with the patent eflective
stop motion of Fairchild's attachment: the Secor Sewing
Machine Company, New York; the Mackay Sole and Shoe
Machine, Cambridge; the Universal Feed Sewing Machine
Company. Every exhibitor expected a special visit from the
Emperor, and His Majesty, with a patience and courtesy that
should be commended, endeavored to visit them all.

After waiting a few minutes to comprehend the explans-
tions to him of the advance of the indastry so largely repre.
sented in America, the Emperor continued his tour of the
other departments, especially inquiring of his attendants
what different principles were presented by each separate
machine, in what respect one machine differed from the
other—all of which was explained to him, especially the
new principle of the patent stop, or the application invented
by Mr. Fairchild, and now owned by the Weed Machine
Company, by which the action of the needle is arrested by
the pressure of = spring, without stopping the motion of the
wheel.

In the New York Herald of August 19th, we find awards
were made as follows:

To the Wilson Sewing Machines of Cleveiand,

Elias Howe Sewing Machine Company, for sewing and
stitching.

Wilcox & Gibbs Sewing Machine Company of New York,
for best single thread sewing machine.

The Weed Sewing Machine Company, for best stop mo.
tion applied to sewing machine treadles.

The Wilson Sewing Machine Company being the only
exhibitor that received a grand prize medal for the best
sewing machine, and medals of honor,

Small Fast Steamors,

J. G, X, states that ho and o friend are building a small
steamer, of the following dimoensions: Longth 24 foet, width
amidships 6 feot 4 inches, hight amidships 8 feet and at
s.orn 4 foot,  Sho has a white oak keel, her ribs are of hick.
ory, and sho is built up witha double thickoess of half inch
white pine boanls, all joints belng lapped and tarred. She
is covered with aheet zine, the Joints being lapped and sol-
dered,  ** Tho boller is an upright tubular, 8 foet high, 20
inches dinmeotor, nnd has 10 two and o half inch flues, with
u fire box 18 inches dinmeter and 1 foot high. The engine,
attached to the boiler perpendioularly, is of about the same
power an the boller, and hus double cranks set st right an.
glos.  The boat will be propelled by a 20 inch screw of four
blades, each blade having a pitch of 6 inches, with space be.
tween onch blado of one third the size of blade, and is so
constructed as not to make any wave towards the banks of
the cannl,  She In expeoted to ran at from § to 13 miles an
hour, 'I'heboat and all the machinery have been construct.

od by us two, it helog our first plece of carpentar work, We
are both machinists, and everythiog was done batween work.

ho coneluded to restore the fw“’m '_ >

ation. Each separate artlele was then described in connee-




Ing houre, and together wo spont twenty days on the wood
work. She I to be used as & ploasure boat on the Schuylkill
eanal, and will earry about 80 passeneers.”

COURTS,
Unitod Statos Olroult Court==District of Kontucky.
FATENT BALING FRESL~WENDELL % ltn . THX LOUISVILLE ORMEXT
BALLARD, J./ CONFANY
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Stimtzfis American,

lmunnd Torrot -nl Maviingalo IRing.

John Geraghty, Jarsoy olty, N. J<This Invention conelsts of a fluted
roller and pawl to be used (0 1ho terrots and martingsies in substitution of
he ordioary chock reln rlngs £or gulding and controlitnle the relnag Also,
for alding the deiyer 10 sontrolling the horse by turning freoly with the
reln whon pullod baokward by tho driver, but not tarniog (n the oller
Arootion, so that when the horee gots advantago of the deiver e must alio
oyercome the friction of the relns on the rollors.

Tmproved Treaco Buckle.

John Kennedy, Ossge Misalon, Kensas, { to If and John
Momit, of samo place, This tnvention conslets In & trace buoxlo In which
the tongue s plrotedand provided with s loek, As the trace (s passed for.
ward the tonguo entors the holo therein § and an 1t draws back (L pulls tho
tongue piate 1nto the angular rooosses (o the lugs of 8 plate, aod thereby
1o0ka the same.  This moyvement of the tongun Is offected by slols In the
plate, WIth this buckle the trace s Kept siraight and smooth, without
cracks or wrinkles.

Combined Fender and Ash Sifting Attachment,
William C. Dobbin, Zanesville, Ohlo.—This invention Is a combined fender
and ash sifting sttachment, to be used In connection with an ordinary fire
place fire grate, for the parpose of separating the ashes from the unburnt
pleces of coal that fall from the fire grate, so that the latter can bo readily
replaced vpon the fire freed from ashes.

Improved Car Coupling.
Joha Crist, Tiflo, Ohlo . —~This tavention relates (o sulomatio ear coup:
Tags whereln the 1ink 1Ms & eatoh hook by 1ts own forward movement, and
consistain attaching sald hooks to a dbar piroted at tho rear end, held down
by a spring and lfted by & vertical rod. It alse consists tn & novel and
effective mode of ratring the iftrod.

Improved Cotton Bale Tie,
William 1, Orr, Charfotte, N, O.~This invention relates generally to bale
ties, but particularly to that class consiating of & strap of thin meta) having
one end turned Into the form of & hook, and the other cnd broadened infos
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Iaventions Patented In England by Amoericans,
[Complied from the Commismfoners of Patents’ Journal.)
From August 19 to August 21, 1875, Inclasive.

GAs Rrovnatox, x10.~0. B, Scal, of ol., Winoheater, Va.

Horuya Rier, 210G, L, Squier,ef al, Buffalo, N. Y.

Laxe, xro~J. D, Whidden, et al., Chiolsea, Maws,

PANEL AXD MOLDING MAowix®, —L. MeD. Hills, Now Haven, Conu.
StEax ExXoixr~G, (. Lobdell, Wilmington, Del,

Teacriox Exerxe~N. O, Parvin, Farmington, 11, ¢t al.

Taeatiye Fanzios, —J, T. Waring, Yonkers, N. Y.

Teerestixe Propvor.~R. Lloyd, New Orleans, La,

Recent American and Loreign Patents.

Improved Combined Spade and Fork.

Heber Stone, Galveston, Toxas —The object of this {nvention Isto sdapt
& fork to be used as a spade: and It conslsts In & sheot metal sheath or
pockot adapted to recelve a fork snd be secured thereto. When the fork is
Inserted 1o the sheath, a ring on the handle thercof 1a slipped down over
projections, and thus the sheath is secured to the fork, and the same 1s
theredy converted 1n10 a spade.

Improved Tyre Shrinker.

Robdert Gibbe, Spring Hill, Mo.—This iavention consists in & now mode of
bortesing tyres bY means of 3 slide bar gage and hook lever, which enabdle
¢ work 1o be done very efectually as well as very quickly. The mechaniam
castly sud chesply prepared, snd withal not Hable to get out of order.

Wood Filling.

Jerome B. Dittephaver, Cnapalear, Ohfo.—~This Invention relates to a
omposnd for lliag wood previous to the application of paint or varnlh,)
ad lets Iz & preparation, which is entirely devold of color and wil
ot therel Range the ck hue of the wood, which can be
ppited with an equally favorabie resalt to all varietics, and which perme”
tes 20 thoroughly the pe-res and fills so pletely thel between
Bhe fibers that a slagle coat of varnish or t will be generally sutlicient
produce the designed outside foce upon the wood.

Improved Washing Muachine.

Heary H. Mercer and Samuel Mehafley, Csmbridge, Objo.~This tavention
conalsts In & macklae p g iz an eminent & three ial ele-
oeats of 3 good washing -wlhe. samely : l‘rﬁc(lu and

tr ersely slotted eye pleco provided with & side stop at the outer end of
the slot, There bas been cxperienced, practioally, with these bale ties s
good deal of difficalty la turning the band after it is tightened sufictently

to secure the hook and eye together, while there Is necossarily more or less

Improvea Toel for lmln Brng NHuskes,
Lotnax Littiejohn, Xaw York elty. —This fnivenifon has for ity oldest
furnish an hnproved ool for beveling the bung hole of & cask and
ikl said hole 10 SANDEIL o pecelvo s brng bust,  The budy of tbe toal
1noant hollow, and of such o taperas will @ivo the destred bevel (o the
g hole, 1 onosido I8 formed o racons Lo farm & sent for the knife eut-
tor, (n whieh, dlraotly opposite (o adgs of the ontter, |4 & afot for the
chips to encape through. Around the oppor edge of the mwbl
fangoof n broadth equal o tha dealred breadth of (he countersiak of (he
bung bush.  Upon (he apper sida of the flange are formed two srojections,
0N of which 18 40 arranged (hat Ite faco may be ossrly fosh with the sdes
Of (he fABRE, K0 THAL Lo cutler aitached to seld face and the cutilog palut
may projoct below the flange (o cot sround (he edge of the conntersink,
The athor projection 1s srranged soross the flange so that the culting
of the outter may project through s noteh 1o the Bange 1o cat the
sink. Upon the upper edge of the body ts formed & rigld ball haviug & seek-
ot formed apon 1ta upper part 1o recelve s handie, by means of which the

tool s operated.
Impraved Saw Swage,

Andrew J. MeCollam and George D. Emery, Indianapoiis, Ied. —This la-
ventlon consists of 80 mproved attachment of s sxw swage, by wesns of
which the swage will be held perfoctly sguare scross the (ooth, 50 as to
make all the cutiing points nxasolly allke, and thus enable the saw (o b
Nled much more quickly tian It could otherwise Lo done. The lavention
consiats 1o tie gulte arms connected at thelr npper ends by & back, and
plyoted (o the stock of the swage. The gulde anne are provided with & set
screw which passes through one of sald arms and screws foto the other
arm, o that the Jower ends of the arms may be adjusted closer together or
farther apart, as the thickness of the saw plate may *equire. Ny using the
swage upon the teeth of & saw partly filed, snd then filing the teeth by the
marks of the swage, It Is clsimed that the saw tuay be filed in leas than balf
the time that wonld otherwise be required.

Twproved Inside Blind,
Elliott Matealf, Rome, N. V.~Thls larention has fof Its otject to Inyprove
thr construction of Venetlan or Inside blinde sod it consists i the ar
rangement of an upper roller, earrying front and rear ridhons, attached to
the slats of the blind, and provided with cords for suspending the same, 80
as to enable the blind to be lowered and raised from the (op. This, togeiber

play of the hook In the oye afterwards, which causes the sleeve to b
displaced and the dale to become loows and even untied. The Invention
iz the peenliar mode of ing and consiructing this eye ploce
80 that It can be easlly Inserted within the hook of the strap and be
secarely held, with or without the aliding sleeve or Joop which Is some-
thoes used.

Improved Composition for Waterproofing Wall Paper,
Cornelius Van Herwerden, Wil ih, N Y, assigoor to himaolf and
Cornollus Jansen, of sumo placo,~Thiy (nyontion has for (ts onject to far
nish wall paper which shall be wo prepared that, when applied to tho wall
in the ordinary manner, the papered wall may be washed, and whieh vlll
leave the colors upon the paper wholly fleoted. The Inv
1o first dissolving white soap In warm water. When fully dissolyed, white
wax and Isinglass are adced and the mixture stirred continuonsly until it
bolls. When fally cold It Is roady for use, To apply the mixture, the
paper s spread upon & smooth table, and the former Is applied with a soft
brush, eare belng taken Lo cover the paper evonly by ruboing It well with
the brosh, The paper [s then rubbed with o dry brosh to give It a gloms.

Improved Glove Fastening,

Charles H. Hall, Treaton, N, J,, and Robert Knott, Brooklyn, ¥, ¥.~This
tnvention consists of a Mitle bar with a series of notches in ¢aoh edge and
wide portlons between the notches, hinged to s clip fastened to the glove
at one slde of the slit for the wrist, and a notched hook on a clip fastened
to the glove at the other side, a0 arranged that It can engage the bar behind
any one of the enlargemonts to fasten the glove tight or 100ke, as may be
desired, The clips by which the bar and the hook sre fastened to the glove
consiat of thin plates of sllver, gold, or any ductile metal,with spurs formed
on them, to fasten them to the glove, by punching them out of the metal in
the ordinary way of making such fastenings,

Improved Jco Shaving Machine.

James D, Froeman, Abboville, Ala., sssignor to himself and James Gilles
ple, of same place~This tavention furnishes an Improved machine for
chment to the in soda water and other saloons for shaviog the
fee. The forward parts of the downwardly ps log sides of & hopp
are cut away to allow 3 tombler to be placed beneath sald hopper Lo receive
the shaved lce. In the lower part of the hopper s placed a small cylinder.
10 which are secured & number of kulves or cutiers, rotated by s crank.
The pleco of ice s placed In the hopper, rests upon the cylinder, and Is held
down by a plate which s placed upon It, and which Is attachod to s Jever.
The lever passes through slots 1n the bopper, and its forward end (s pivoted
to s plate which slides up and down {n a groove. The latter plate may be
raised and lowered to adjust the position of the lever and plate accordiag
1o the slze of the plece of lee Lo be operated upon. The rear end of the
lever projects 5o that the operator can grasp It In one hand to hold the fce
down with the requisite pressare while he operates the crank with the
other hand to shave the ice,

Tmproved Inscct Powder Gun.
Willlam Henry Ball, Brooklyn, N. Y.—The object of this invention fs to
provide a commercial package for insect powder, which may also be used
88 & gun or ejector for dbschargiog the powder {nto crevices, ete,, at the

with the angular ad) of the slats 1s effected by turniog the rolier,
The vertiea) movement of the slats from the bottom s sccomplished by
clevating cords, Thein fom further tets In & novel method of at-
hing the slstahiftt 10 the Istter, dispensiag with the use of
rivets, staples, or otber s Ing devices, sad lnsuring, also, » more per-
fect closlng of the slats; and It conslsts In passiog or looping the ribbons
through s1ots near the odges of the slate, #o that when the Jatter are In &
vertieal of olosed position the cdges of the same will abut more perfectly
than o ordinary blinds,

Improved Paint Brush.

Amane 8, Thompson, Little Falls, Minn,. assignor to himself and Louis
Vasaly, of samo place.~This (nvention s (atended to furnlah ready and con-
venlest means for ralaing and discharging psint apd similar subatances,
which are applied with a brush, through the brush, so that the Quld may be
readily spread by the operator. The Invention consists {n a rubber syringe
and fexible tubes provided with ble valves and arranged {n (he handle
of the brush, A tube conduots the liquld from the reseryolr to the appars
atus,

Tmproved Plow.

Thomas G, Andrews and Andrews Riviere, Darneaville, Ga~This inven-
tion consiats In the construction of plows, 50 that the plow plates may be
secured firmly to the standard without bolts, and In such a way as Lo pre-
sent no unevenness for the sofl 1o eatoh upon, and whieh will ensble the
plow gato to bo quickly attached and detached. It consiats of a lever brace,
plvoted st 1ta rear end to the slotted lower end of thy plow standard, pe-
cured at its forward end detachubly to the plow beam, and provided with a
shoulder or pln for securing the plow plate d Iy to sald dard

Improved Spark Arrester.

Michael Zoeh, M gh, Pa.~The cinders and sparks are deflected by &
inverted cone (the upper parts of the stack) drawn throogh s perforated
flange, and ascend and paes (hrough a circular opening and then strfke &
horizontal disk, and are thrown In cach direction, They are still further

ded befare they pe by an U fdange 4 the top of the
hood. Before reaching this point the sparks or clnders are broken up, so
that -m m:aapotm- the hood any fire which they may retals is ia-
febed Dy contact with the apheric atr.

Improved Reed Organ Swell,

John E. Lomas, New Haven, Conn., sssignor to Uernard Shoninger, ot
same place~The design of this lnvention Is to make a clear and open pas-
sage for the escape of the sound from the reeds through the case of the ln-
;andlt Ists of & movable board or outalde awell In the case,

with s suitadle connection with the ordinary swell, or the lever which op-
erates It, to be opened by or with the said ordinary swell, and allow all the
sound waves a glear, open, Ight passage ugh the casc, wherebya
large galn of power is obtained withonut sny extra exertion o tbe part of
the player, at any desired time, giviog nesrly double the efficct of the froat
reeds.

Improved Carpet Lining Machines.
John R. Harrington, Brookiyn, N, Y.—~This invention relates to a combi.
nation of revolving screens, carding cylinders or scratchers, and feeding

same time that the cost will not be much more than common pack:

sion. The bwer roller being composed of po\uonn rolls, each of which
bas an fodepend moy: 8 greater of friction W produced
than by a eyllader composed of round rolls. The shape of the rolls rosults
1n carrylog the materials under the pressure roller, lostead of drawlng or
polllag them under, as Is the case with solld rollers composed of round
rolls, thereby proventing the clothes from stretching or befng torn or in
saywise lojuriog or Interfering with battons, buckies, ete, It 18 also much
easier to operate thanu asy other machioe now in use, as (¢ roquires less
power to carry materisls under the pressure roller than it does to drag or
pull them under the same, by the kind of motion common to the kind
of rollers now 1u use,

ITmproved Cotton Pross.

Michael M. Scherer, Hatesville, Ark.—This Invention consists In providing
with & gravitating cover the press box, and winding it up by & windlass
twechaniem; o supporting the follower on the outside ends of the press
Dbox upon 8 wheeled carrlage; and finally, in the pecullar construction sud
lovation of the prems box,

Improved Ice Casket.

Frederick X, Troll, Baltimore, Md~This lnvention relates to burlal cas-
kets for preserviog the bodies of deceased persons untll it {s convenlent for
thelr friends 10 bury Ihem, sod consiets In providing, between the body
recepiacic and casket, & pipe conncction through which the alr may be
exhansted ; also, 1o spplylag & rubber Hulng to the instde of the casket and
caver 1o exclude all alr from the oatside.

Improved Car Coupling.

E. X, Gifford, Cleveland, Ohio~This tovention (s an improyement upon
he coupling for which letters patent were lasued to A. Prits, March 25,
833, aid consiats In forming & right angled slot or recess in the alde of the
coupling or catch, and & right sogied soteh [a 1ts forward edge to sdapt it
10 be hald 1z plsce, and aleo guided In 1ts moy by a short crom bolt
mmmunr 1be drawhead.

Tmproved Paint Cempound.

Charies Campbell, Xow York city, amignor (o himself and James H,

m.(.:.m ~~This fuvention relates (o s new position tor
palat, whereby the patut s held perfoctly In solation without settling, com-
Minlag the plgment apd of), producing s glossy sud conststent coveriug for
140 Proservation of wood work aud other badies, and effocting & considers.

ble maviog 1n the pigments employed. The solution fs propared by dis-

solving 8 0f sods and borax (n water. This Is then mixod with
dry oxide of zine, lnseod o)), and bearine, aud thoroughly ground togetlior,
productog s ® glossy, cheap, and durablo paint compound, which sy be used

The Inveutt of a cylindrical box, of light and lnexpcnllvo mue
rial, and & short plece of flexible tube jolned togeiher at one end, the paper
or wood box having o cap at the other end, and, by preference, o hopper.
shapod bottom at the ond d to the fexible tube, with a small hole
for the powder to pass from It {nto the sald flexible tube, The latter has n
small nozelo through which to eject the powder by compressing the tabe,
the nozxle belng detachably conuected 50 ns Lo pack the packages econom-
feally, The hopper bottom Is employed to retaln the mass of the material
10 the paper or wood box In which 1t is packed snd deliver It (nto the flexi-
ble ejecting portion insmall quantitics as tho box I shaken.

Tmproved Steoving Apparntus for Vessels,

Amle Slgbenthal, Vovay, Ind,, assignor to bimself and F, I Dufour, of
same place.~The object of this invention (s Lo conatruct forriver and ocean
veasols nn tmproved steoring apparatus, by which the power transinitted to
the rudder s equalized, and the same more fully within the control of the
belmaman. The invention consists {n the hinge connection of the tller
wita the rodder post, togothier with a ropporting gulde arm of the samo,
The nearer the tiller approachcs the center, the quicker turns the rudder
post, ko that tho rudder moves rapidly when (s position at efther slde of the
axia of the vessel, whero also leas power s required. On the approach of
the tiller 10 & horfzontal position, the rudder moves with decreasing apoed
but with (nereasiog power, as the pivoted arm relieves the stralo on the
stecring rope by supporting the end of the tiller,

Impraved Composition Filling for Paloters.

Richard Sharp, Pittaburgh, P'a.—The object of this tavention I to provide
for carriage manufacturers an improved * palnters' rough stuf,” which s
put on after the palnt, and loaves a smooth and solld sarface after rubbing.
It connists of 8 mixture of pulverized pumice stone and white lead, thinned
by coachunaker’s Japan and robbing varnish. The wood s first Alled with
from three to five coats of keg lead, sad then coated with this surface pro-
tector, which casuses the work (o take a fine pollsh

Improved Cotton Bale Tie.
William Crone, Galveston, Texas, —~This Invention consista of a small §
shapoed bar for tyfng the bands and cross ribs on the bands, both lower and

upper sides, at shiort distancens apart acar the ends, which are fastened to.
gother, Thisls effected by (userting the band In the notehes of the afore.
sald bar, one part on each side, ina very slmple manner,

Tmproved Straw Cuttor,
Thomas Webb, Elyria, Ohlo.~This invention (s an improvement fn the
class of straw cutters having foed rolls, one of which Is adjustable yorti-
cally, and yot no gearod with the stationary roller aa Lo continue 1ts rovo-
lution, whather they aro soparated by a small or 1arge quantity or thick.

B s Dans for any destend shads or tint by sdding tho necessary color Lo it.

ness of the materfal to be cut,

and densl . the object of which Is to recelve the cotton, flock,
or other fibrous materisl from a willow or bresker, form it 1010 & smooth
1ap of uniform thickness, and deliver It between sheets of cloth or paper,
which form thoupper and Jower surfaces of the complete fabric and confine
andsecuro the lap. The inventor, wo belleve, (s the originator of earpet
linings made with ono or more continnous shoets of paper or cloth united
together by mucllage orsewn, The Ly of the machines is dto
be 5,000 yards per day. Mr, Harrlngton has taken several patents on the
same subject, but he asserts that the invention now under conslderation ix
preferable to any other.

Tmproved Rallway Rall Chalr,

Bamuol Hober, Danville, Pa,~The maln objoot of this tnvention I to pro-
vont tho ends of the ralls of ratlroad trocks from belog battered or dam-
aged by passing trains, and It conslats of & cavity or recess benesth the
Joint of the rails, whereby a certaln degree of clusticity Is allowed the
cnds of the ralls,

Improved Manuincture or Hoots and Shoes,

John Boylo, New York elty ~The object of this inveation Isto provide
an improved clamplog conusetion of textile or other fabrics with hard and
unylelding materials, as wood or composition soles, vte, 50 that ahoos or
other articles of manufcture may be produced quicker and cheaper by
means of machinery,and the hand labor, hitherto necessary for such work,
be dispeused with. Thelnveution consiats ln groovieg the wéod sole or
other material at the upper edge, and bindiog the fadric, by s sultably
shaped metallio clamp, Armly thereon, »o thatl a strong sod tatimate con.
pection of the parts is obtalned,

Improved Printing Pross,

Calvert 11, Cottrell, Weaterly, B, 1.—=This invention consists in gearing
the sliders with the frame of the press, alio with the reciprocating type bed
to malntaln the proper relation of sald sliders to the table at all times, add
preveat the overrunniog of one by the other, which now bappeas In conse-
quence of thelrregular action of the bed oa the allders, caused by the press
ure of the cylinder on the bed whea golog one way sad the freedom from
pressure when golug \he other way,

Tmproved Rubber Shoe,

Lowin Lo Hyatt and Jared 1, Canfeld, New Brouswiok, N, Jo=This tnvens
tion conslsta of India rubber boots and shoes, the uppers of which are
made conalderably thicker and stronger at the Junction with the sole than
atthe top and In the upper portions, and gradually lessoning tn thickness
from the bottom upward, In carrying out the tnvention dics, are sunk In
the rolls, by which tho sheota for the uppor portions of the shoes are made
deeper (o the parte fn which the lower portions of the uppers are formed
than fu tho parts whereon the uppoer portions are formed, and thus tho re-
quired variations tn the (hickness are produced at the saine tme that the

sheets ure made,
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Srientific  Dmericin,

Rusiness and Levsomal,

i} Dry Steam for best Lumbor Dryer, and

Wanted—Address of
fnish scaall fron castings

Mechanic’s best tool vet : strikes 12 in.

‘ 2 palr, §1, 0.

objection to go West. Box 30, Lawrence, Muass.

] Pleasure Steamer for Sale, Qlieap,
prices, F. 5. Boyuton, La Porte Clty, lowa,
Wanted—Partner in o number of valu

dress, for S0 days, J. E.Gamnldo, Hennepln, Ills.

r dress J. J. Grant, Greenfiold, Mass,

not whether Ol be thiok or thin,
ated In & moment to sult all purposes,
] b apply to the manufacturer, H, Moore, 48 Center St

engine, Boantfully ftted up,
15th 8t, Now York,

Brondway, New York,

tle Creok Machinery Company, Battle Creek, Mich.

L.&J. W. Fenchtwanger, 55 Cedarstreet, N. Y.

to order at our own Laboratory by addressing L.
W. Feuehtwanger, Chemists, 5 Cedar street, N, Y.

Andrew's Patent, inside page.

Boston, Mass.

Ames Portable Englnes—Saw Mills,
Climax Turbine, Vertical and Hork al Engl

} The Oharan ror Insertion under this head (s 81 a Line.

best

HouseFaraare, Clrculars free. H.G.Balkley,Cloveland,O.

partics who mould and
E. C. Bidwoll, Savannah, Ga.

Cir-

ole, Callper and Dividers tn one, of Stoel, by Mall, 73 cts.:

Barnes, 18 Ash'nd Place, Boston, Mass.
Situation wanted by a practical Brass foun

der and fnisher, capable to take charge of works. No

Wanted—A man of Experience or ability to
handle two heavy Valuable demonstrated Inveations.
Address Harper, 1623 N. 17th streot, "hilladelphia, Pa,
Carries
10 persons comfortably. L. T.Durnbam, Waltham, Mass.

Makers of Steel Bar Bells, address, with

able
patents. Patent right salesmen and manufacturers, ad-

A valuable patent for sharpening planing
N or other machine knives without removing them from
the cylinder, or oylinder from the machine, for sale. Ad-

R. R—in Broughton's Oil Cups, it matters
They can ve grada.
For particulars,

N.Y.

; Steam Yacht for Sale 60 ft. long 25 horse
Address H. L, R, 40 West

Stoam and Water Paoking Manufactured
by The Manhattan Packing M*f'g €o.,156 Frankfort St.,
N, Y. This Packing (s superior to any In the Market.

No inconvenience 18 over folt in wearing the
Now Elastic Trass which retatus the Rupture, night and
day, tll cured. Sold cheap by the Elastic Tross Co,, 534

Buy Boult's Pat. Molding and Dovetailing
Maohine, for all Kinds edge and surface molding. Bat-

Best Steam Fire Engine or Hook & Ladder
Slgonal Lamps. Apply to Wulte M*0°g Co., Bridgeport,Ct,

A Condensad Treatise on Silicate or Soluble
Glass Just published and matled free on recelpt of $1,

Chemicals of all kinds for all trades made

& J.

The Olmsted Oiler is the best; it is self-

righting, strong and cheap. All Hardware and Tin
Houses have It.

ing, Wrecking, Pumping, @, or
Irrigating Machinery, forsale orrent. See advertisament,

Buy Gear's New Emery Grinding Muchine,

Key Seat Cutting Machine.T.R.Bailey & Vail,

Portable Hoisting and Pum&ilng Egglnﬁ?lr
gers, Burr '

nand

FFor Snlo—An intorest inn well established,
profitablo manufactoriing business, capable of great co.
largemont, for which personal assistance and additional
capital s wanted, to the amouut of from ten to thirty
thousand dollarm The goods made are In extensive
permanent demand, the muechipery used is slmple, and
the right of manufscture oxelusive. Any active man or
company desirous of securiog & good snd substantial
business and first rate articls for manufacture, will nd
this a bona fde opportunity, Address F. C. Beach, Box
79, New York City

Cata-
E.& F.N.Spon, 448 roome 5t,, N.Y,

Engincering und Selontific Books,
logues malled freo

Pock’s Patont Drop Press, For circulars,
adidress Milo, Peck & Co,, Now llaven, Conn,

Cabinet Makers' Machinery. T.R.Bailey&Vail,
2to § H.P.Eogines,Twiss Bros.N.Haven,Ct.

J. E. R, should try to blue his steel articles
by the process mentioned on p. 105, vol. 26.—C. H. D. will
find & meothod of making bone phosphate detatled on p.
33, vol. M.~R., W, should read the answer on p. 362,
vol, 25, fora good black dip for metal articles—E,. C. M.
will find a description of the hortieultural fertilizer on
P 401, vol. 35, It should be phosphate of ammonia, not
biphosphate, D, K. s Informed that the published ne-
counts of phosphosbronze do not mention the propor-
ton of phoaphorus, which ean doubtless bo ascertained
by oxperimont, 1L J. H.s quory 08 to the names of the
stoam enging Is inoomprohensible.~T, A, C.canfind the
proper welght of ball proportioned to length of lever
fora safoty valvo by applying the formula on p. 106, yol.
25,8, H. W. should read some elementary work on
chemistry, and had bottor advertise for the other infor-
matfon,—J. T, L.'s query Is n trade matter; he shounld
gonsult an engineor.—~We aro obliged to G. & C. for
tholr correction ; the mistako was not ours.—P. P, can
bronge cast {ron by using the process descnbed on p. 58,
vol, 26,1, L, B.'s equation {4 o cateh ; the answer may
Do elther 18 or 2, ux tho data are not properly expreased,
~W. B, J, will fnd the nooded {nformition as to mold
for plaster ornaments on p. 188, vol. 20,

B. F. L. nsks: Would two steam boilers of
oqual capacity, one an upright and not walled in, the
other a horfzontal and return tubular, walled In, each
having thirty-three foet of smoke stack, do the same
work with the samo conl ? Which wonld be the most
cconomical, and what per cant will the one save over
the other,and why? Answer: We supposethe horizon-
tal boller would be the most cconomlical, becanse It
would be botter protected ngalnat loss of heat.

G, D.asgks: Does it require more force to
bring » moving body to rest than (t does to give it the
motion ? Iahould say not; yot it would seem to be s0,
If [rightly understand your reply to J. B. T., page 77 of
the cnrrent volume, Ireason that (f an engineer can
Jump from his enginoe at the rate of 15miles an hour, it
makes no differcnce, so far as his relstion to the enginoe

Bollers: all with valuable lmprovements,

%3 Cortlandt Street, New York.

Lathes, Planers, Drills, Mimng
Maohings. Geo. 8. Lincoln & Co., Hartford, Conn.

with ddress D. D.
way, New York, or Bex 1509,

Gear, Boston, Mass, sells the latest
proved Macuinery.

seud to the Unlon Stone Co., Boston, Mass., for

Hampson,
Whitehtll & Co., Newburgh Steam Engine Works, Depot

and Index
Seale in Steam Boilers —How to Remove

and Prevent it. Address Geo. W. Lord, Pafladelphls, Pa.
Williamson's Road Steamer and Steam Plow,
rubber Tires. A Willlsmso!

Im-

For Solid Emery Wheels and Machinery,

Five different sizes of Ga!
manufactared

at Colt's Armory. ford, Conn.

sre (ndispensable in modern warfare.

regret {t.

order on Durglar

163 to 1ast one year without any attention.

two for Lapr'ts In sdvertising Lanterns, one for
1n Bavelopes, by 8, Kul, Jeflurson, lowa.

dranlic Presses and Juck
oan’i-a l.lcul:-.mo&m.':s?n York,

Wire Bope. T. [t Batley & Vall.
Bolt Makers, sond for

All Fruit-can Tools,Ferracute, Bridgeton,N.J.

For best Presses, Dies and Fruoit Can Tools
Bliss & Willlams, cor. of Plymouth & Jay,Brookiyn,N.X.

Stave & Shingle Machinery. T.R.Bailey &Vail.
Guns are now

The

larger slzes have a raLge of over two miles. These arms

Fine Machinery Oils.—We take pleasure in
< calling sttention of our Msnufacturing readers to E. fl.
Kellogg's ad rertls in th )| and saying

that we believe his clatms In regard to fine Eogine, Spln-
dle. and Signal Ofls are fully justifed by the factz, and
that partfes who try his goods will not have csuse to

Muchinists—Price List of small Tools free ;
Gear Wheels for Models, Price List free; Chucks and
Drills, Price List free. Goodnow & Wightman, 23 Corn-

uill. Boaton, Mass.

For Solid Wrought-iron Beams, ete., see ad-
yertisement, Addross Union Lron Mills, Pittabargh, Ps.,
i oopc’.'“lbo 1d lie Olmsted Patent
mnmk"‘ utl'm ct‘llp. ! n; ‘o" admirable l.ore :lll

papees. Save thelr cost in one day’s business. Sold by all
Stattoners, JAL Wulte Newark, N .J. Sole Manufacturer.

fforors from batteries that got out of
o Alarms, ete., the I.ccluxeh Ba
Co,, 40 West 16th at,, New York, guarantes these batter-

ttery

Models, Mac All kinds made
..'3.'22."‘}‘.:.. iy xrl:l Cor 1 Cortlands Bt X.X.

For Sale—1 Pat's at less than half their value,
Imprts
new and see
Catalogue on Transmissicn of Power by

ducrl‘nlvo cuts of
Co,, Manch

is ned, whother L& Is In motlon or at rest, If the
ongine (s moving west at tho rate of 15milesan hour and
the engineer Jumpn cast with the same velocity, when
he strikos tho oarth ho willbemoticnless. Isnottblaso?
Lthink J, B, T, mistuken in thinking that **engl
ote., invariably jump in the alrection of the moving
tratn.” It is troe that they face In that direction, but
they usually jump with s swisging backward motion,
making the head and body move as rapldly as possidle
in the direction opposite 1o the traln. If an engineer
jump backwards with  velocity of teti miles an nocr,
and *the traln 15 moving in the opposite direction at the
rate of 25 miles an hour,he sirikes the earth with the
velocity of only 15 miles an hour, the foree of which can
caslly be resisted by an ordinary man. Active base ball
players frequeatiy fall without Injury when running
with a specdof from 19 to 20 miles an hour. Answer;
It s true that it takes no more force to stop a moving
body than s required to {mpart the motion to it; but
the question of t'me plays an Lmportant part In many
cases. We will try and make this plain, by a fow simple
fllustrations. Suppose a train {s moving at the rate of
% miles an hour, and strik galnst something which
stops It Instantly, Now If & man were standing up in
that tialn, faclag to the rear, the effeet would be the
same as 1f he were to jamp with a veloclty of 30 mliles
per hour ; and on our correspondent’s theory, e ought
to remaln standing and njured. On the Iy, we
know that be would perform a few [nvoluntary somer
saults, and the chances would not be very favorable for
his escapiug with his 1ife. This is because, though just
as much force was brought to bear to stop his motion as
had been used in producing the motion, there was an
of work d up that required time as well as
force to overcome It. A traln moviog from a station
starts slowly, and gradually scquires speed, o that the
passengers are not much s d by the ing ve-
Joclty. But if the train startod abruptly at & speed of
3) miles an hour, couplings would break, passengers
would be thrown In all directions, and general havoe
would be the result, for the same reason as before, that
time i required Lo fmpart a rapid lon to & body, it
1t 1s to be done without shoek. We might multiply these
{llastrations to any desired extent, Suppose we have s
fiy wheel with & heayy rim and crank attachment, and
that & man working on this crank makes the wheel ro-
volvo at & high velocity. Now let him try to stop it sud.
denly, and be will fnd that the power stored up In the
wheel (s suiliclent to 1t him off his feet, and throw him
to some distance, The case lustanced by our corres.
pondent, of base ball players, will also serve as an {lius.
tration. Probably one of these players rarely runs fast.
or than st the rate of 18 miles an hour, and so many ae.
cldents bave happeaed st first base by the diffonity of
stopplug suddenly without fnjury that the rules have
been amendod, and & playor on reachiog first base does
not have to hold Iy, but may run over it and cannot be
put oat, antll the ball as been returned to the pitcher.
Our

: Abie’s Bolt Machiiie, 10 8. C. Forsaith
' R ia oo Wloix Peod, PalatInk.D
. m,ﬁﬁ ﬁ.u‘;&.i‘m‘
Boring for Pulleys—
capacity. r.n.wmov:u. u'.'u:on.sﬁ

WD, Andrews & Bro, 414 Waterst.¥. ¥.
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Steam Fire Engines,R.J.Gould, Nowark N.J,

pond: Is right In remarking that persons
Jumplug from a moving trafn face fn the direction of
the motion, and hold back, Bowme years ago, s man In
Sohuylkill Haven used to exolte the admirstion of all
who saw bhim by jumping from a train which was mov-
log at the rate of B miles so hour. He may still deplay
his agility and nerve, for sught we know, although It
must be confessed that (his proceeding was somewhat
risky. His plan was £ g0 (o the rear platform, place his
foot on the buffer and tis hands oo the rail, leaning back
an far as thls position would allow. When he reached
the place where he deslred o stop. he would dexter

falluro will bo o fow brulses and the derlslon of the by*
standers, Weonce knew & man who jumped from &
canal boat, in a direction contrary to that fn which i
was moving, Hemade some misealeulation, apparently,
for, tnstead of Ianding gracefully ou his foet, his hesd
collided with the ground, and he went home s wiserand
asadder man. We think there 1s one case In which &
person could Jump backward from s moving trata, If
everything were propitious, Let him start at the front
end of & platform car, and run back as fast as the train
was moving forward ; then he could Jamp with safcty.
Dut a slight miscalcnlation might disarmuge the experi
ment. X

W. H. M.says: In ?'our answer to M. C,, in
No.8, Vol. 29, yousay : Multiply the diamuter of the eyl
fuder by the decimal 7554 ; 1s this not an error? Should
it not be the square of the diameoter? Do you deduct
anything for friction? 2. What hooks should & young
man read 40 a8 to get a good idea of machinery In gen.
era), and about what would they cost? Anawers: L It
should be the square of the dlameter, of course. In cal
culating the indicated horse power of au engine, no de-
duction is made for friction. We endeavor to avold
mistakes of this character, and will thank onr readers
to polnt out errors whenever noticed. 2, Appleton’s
* Dictionary of Mechanics," price $20.0, will give you &
good general {dea of machinery. Spon's* Dictlonary,”
now in course of publication, by the same author, is later
snd more complete.

C. H. A. says: Suppose a ball, a, to be re.
volying around an axls, &, say 60 times a minnte; (s it
possible to draw o curye, from ¢ to o, such that (14 tan.
gent shall bo at right angles to the resnltant of the
forces of grayitation and centrilugation acting on the

b

(&
ballat whatever point of the curve the ball shall be
placed, say at ¢, 7, or g, the number of revolutions belng
constant? Answer: The curve Is a parabola, with ver-
tixat the lowest point. We would be giad to receive
a solution of this problem (which is quite simple) from
some of our readers.

R. L. asks: Can a correct test of the
strength of a bridge be made from a model, one fnch to
the foot and {n exact proportion to one of fullslze? An-
swer : Small models are generally stronger, in propor-
tion to thelr size, than the actual works.

F. P. says: In constructing a pair of scales,
as sensitive as possible, (1) {s there anyrale as to the
relative length of beam, and chains or threads to which
the cups are attached? 2. The two holes belng made at
each end of the beam, and a straight line drawn, how far
above the line In the center of the beam should the
plvot be, to make the most sensitive results? Wil the
scales be more sensitive with the pivot fust as nearthe
linc n3 the beam will equipolse than {f the plyot were
farther? 3. Will the knife-cdged pivot be as delicatea
modo as any? 4. A friend says that the index above
the plvot must be of a certaln length and welght to
make the scales senaltive. I contend the Index Is mere-
1y s poluter and bas nothing to do with the sensitivenecss.
Whichis right? Anawers: 1, This does not affect the
seanbility, 2. By placing the pivot as close 1o the cen-
ter of gravity of the beam as is practicable, the sensibil.
1ty willbe Increased. 3 Yes. 4. Youare right,

N. H.T. nsks: 1. What is the costof a first
clase locomoilve? 2. What number of pounds straln
will it produce In a rope or chalo fastened to some im.
movable body? 3. In what post hould the k

—— 9
~A. K.nsks: How much of sn inch '
must 8 -tulhh“um.'wtdm
the bar to rest oo sapports 3 Inches
the formulas, If welght or the diztsnce of
be increased? Answer: The amount of
will depend upon the form, and the distribution of the
welght, We will give you m:‘l_.m_.mw,m
you can assume dferent depths, welghts sod dlstances
between supporis, to find the various widths required
ander different clroumstances. 1st, lﬂllyc_llllll_--
pended at the center the widih of the bar fn fuches
equalto the clear span in feet muitiplied by (he
in pounds, divided by the square of the
multipligd by 1,000, 2oi. If the welght I o
tributed, the width of the bar in (aches Is equsl to
length of clear apan In feet maultiplied by the welght
divided by the square of the depth 10 Inchies mults,

by 200,

. B.asks: Why i it that a saw heats on
nuAmn in sawing aar] timber, when (o soft tumber it
runsvery woll? 2, Ought a circolsr saw L0 be hollowing
on the log side, or perfectly stralght? Answers: L
Yoursaw {s undoubtedly what ssw mikers call open on
the ritn, or possibly It may not be {n proper lae with the

|

t;;'

the front or cutting portion a lttle nearer to the carriage
than the back part of the saw, Io order to prevent the
teeth or hing the timber; this
saw natarslly to incline towards the log and bear agalnst
the gulde, The harder the timber, the more resistance
1t roquires to Keop the saw In proper position ; conse-
quently the groator friction, tn sawing hied than soft
(tmber, causoa it to heat on the rim. If It I8 more open
at tho rim than o the body of the saw, the least amount
of heat expands It, and canses It to hoat stillmore. 2. A
saw should bu fint on the log side, and not hollowing,
It hnd better be a very littlo full or convex on the log
side, but 1n no case so much as to permit any portion of
the plate to touch the timber.—J. E, E., of Pa.

L. 8. says: I noticed in your answer to
J.H.,page 124 carrent volume, you recommend him to use
Davies' “Algebra’ and Legendre ; but yon will ind that
although they were the best in your day and mine, they
are far behind Robinson's ** Algebra,” especially his
“ University Algebra,” and Greenleaf’s * Geometry,”
which, on examinstion, you will find very practical.
However, the Legendre style (which they follow) never
satisfied me. There Is none of that solld reasoning
found in Playfair s * Euclid” or Potts' “Geometry.” The
latterisan English work reprinted fn New York. Answer:
We are quite familiar with the works you meation, and

{oned the most saltable text books, according to
our judgment, At the same time we are glad to recelve
the opinlon of others. In an artfcle recently published
we have Intimated that {t was of more (mportance how
thesubject was studied, than what text book was nsed.

N. D. H. asks: In building an engine to
propel a boat with twinserews,would friction goar work
to more adyantage than cog wheels? The latter are
often used on such boats on the Weatern canals, and
make s rumbling sod dissgreeable nolse, and are llable
to get outof order. Answer: Frictlon gear will work
very well, If properly constructed. It Is well to have V
shaped grooves in the wheel or plnfon, having V shaped
projections on the other,

D. asks: 1. How can I make chloroform,
snd how {s it administered to make a porsom sleep one
hour? 2. How fs acidulous mineral water made? 3.
How Is lemon syrup made ? §. Whose work on chem-
Istry would you advise me to get, that {s, whose fs the
most complete? Answers: 1 Chioroform is nade by

£

distfiling a re of aleokol and chloride of lime. It
s admi od bF ofa dsp or hand.
kerchief placed over the h of the t, but we

would advise you In no case to attempt to experiment
with reference to {tx anwsthetic propertics, as serfons
results might follow. Its administration should be left
entirely to an experienced physician, 2. Ry chargiag
water. wita which the properchemical lngredicnts have
previously been mixed, with carboale acid gas. 3. By
mixing lemon juice or citric acld with sugar syrup. 4.

of a double engine be placed, to act to the best effect,
they bolog keyed on to the shaft at right angles to one
another? 4. Glvea rule for compound gearlog used oo
large cogine lathes with four change gears. Answers:
1. About $1250. 2
About 5,000 pounds. 3.
Each &* from middle
position. 4. Let t =
threads perinch on lead
wcrow, and T - threads
per fnch to becut; ne
revolutions per minute
of lead screw to one of
maln spindle. Then T
#xn=t To find n, for
any number of change
wheels: Lot A=number
of teeth In gear on cone
spindle. B=tecthon 1at
stud wheel. O teeth on
1ststud plnlon. D =teeth
on 2nd stud wheel RB=
teeth on 2nd stud platon.
F=tooth on 8nd stud
wheel. G tooth on#ind stud pinlon, ete.  L=teeth In wheel
on Joad serow. Then if § = number of revolutions of Joad scrow
10 0ne of cone sptndie, N= G D500 And 1f M=num-
bor of revolutioos of maln spindle to one of cone spindie.
nuN+M. Tofind M. a=teoth In wheel on cone spindle,
biteoth In 15t wheel on back speed shaft, c=teoth In Ynd
wheel an baek speed staft. d=teeth In wheel on maln

sptndle. Then ms e - The sccompanying engraving will
probably make the rules choar,

bxd
I, B, H. asks: What would be the average
difterence o welght of a loaded frelght car and one un.
loaded? Anawser: Welght, nlno tans empty, nineteen
tuns Joaded,

A K, naka: 1, Would ltaﬁ to own and ron
A graln separator where coal r than wood?
Coal 15 88 por tun at the bank, dlstanoe to be hauled from
o miles, 2. 1ow much coal would be consumed by
820 horse powerengine (ns day's work of 12hours? An.
swers: |, Wo think 50, 2, Probably between 1,500 and
2000 1w,

W. I L. asks: How can I get a grease spot
from & book? Answer: Apply uﬁvd M‘nr:no "l'&ol

ously relesse his hands and faet 1y, and
reachiog the ground in an upright position, would walk
off to his work with an uncoucerned alr, We are not
relating this incident to ludace our roadors to go sud
do lkewise, 1f they are very destrons of experimenting

et them try 1t on & street car, where the only rosulis of

PORge OF Mg, Lo tho grease spot.

H. F. U, asks: What shaped nozsle will
send the lougest and most solld stream from s fire on.
glne, caieris paridus? Answer: The nozsle which has
the form of the contracted valn, (soe article on * EMux
of Bleaw," page 118, current volutne.)

Asan el ¥y work, B s or Blozam's,

J. P. asks: Is there any method of prepar-
ing cloth or thin leather 30 as (0 render {1 Impermeable
to air without destroying 1ts pliability? The ordioary
rubber cloth s not, and fam told cannot be made, thor-
ougaly air tight. Answer: We should judge that the
cloth, from which what are known In Eogland as mack-
intoshes are made, might serve your purpose. This
cloth Is prepared by coating two sheots of cloth on one
side only with India rubber varoish asd then pressing
the varaished sides together by means of rollers so as
to make one sheet. Thin leather might be d in
the same manner.

R, C. asks: 1. What is the difference be-
tween gold-bearing quarts and common quartz? 3 How
is gold scparated from quartz? 2. Does common sand
cantain gold ; if 5o, about how much toa dushe! of sand ?
4. What are crucidbles made of ? 3. How can I separate
brass? 6. What work on chemistry Is the best 7 7. How
Is phospho-tungstic acld made® Answers: 1. No differ-
cace, except that one contalos gold and the other does
nol. If gold Is present, it can generally be detucted by
the eye. 5. Gold Ia genorally separated from quarts by
crushing and grindiag the rock tato = fne four; then
by means of water the quarts is wsahed away, leaving
the heavier gold o the vessel. There are other methods
of separation. 3. Common sand does not contaln gold
4. Crucibles are made of black lead or graphite, also of
clay. 5 By heat. 4. One of the beat Is Hloxam™. 1.
We do not know what our pond means anl
¢ be a mixture of phosphoric and tungstic acidn.

J. H. K. says: 1 bave an orchard of apple
trees about 13 oF 20 years old, For the last two or three
years [ bave boon greatly troubled by the ravages of the
canker worm ; and dnless a stop Is put to them, [ shall
probably 1ose the trees In & year or two. Please inform
me i there s & retiedy. Anawer: The female of the
canker worm Is fortunately without wiags, and s obliged
o crawlup the trees to lay the egge. If you can pre
vent this, you can put a stop 10 the depredations of this
fnsect plague. Varlous methods have beon devised for
this purpose, stoh as the application of tsr wither di-
reotly (0 the bark liself, or on strips of cloth, paper, sto
wound wround the trunk, Molted 1odia rubber has been

ded ln Bogland, but  weo should think tin
troughs Ailled with cheap oll, Axed 10 and cnelreliog the
Whole trank, near the ground, would be a guod plan,
This plan Indeed has boen tried with succesa 0n & small
scale. When the worma are on the leaves, showering
with a misture of whalo ofl soap in water (1 1b, Wap to
Tesllons water) will ki) the worma without Injuring
leaves or frait, Hee Dr. Harrls o3 * [osects Injurions
to Vegetation. ™

F.T. . asks: What wil
waies rom slotn? Ankweet Ty ooy aria, aeld

hartahorn. Apply with a small plece of sponge
and afterwards wash the place with water, "o
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©. M. asks : How are grass o | Pating hay, ete., wire tie for, 0. L. Laughiand..... 115
‘-&&n ANAL Wy preserve ...‘.Z‘;.m“ﬂ‘ Dallot box. J. Gamber. ..., Jasissnsseiaan R E o ]
“eolor? Asswer: What you mean s Weat the | Beeron araft, preacrviag, J. W. Moore S g
gtaises or Bowors are covered with somo orystaliine | Bell pail, AL seisansen " :
Salt, THIK smlght be done by dipping them futo or aprink [ Dellaws, W, FHEheEr. ... o wss AALRSS

WPON LHMN A SLrong warm solution of sugarof AW, Boats, Toklleg frame for, W, M, o M0
Tetting cach portton erystallise beforo the next lsapplied. | Bolt fn'-‘nn Mor‘o\;ci:..‘\'. ., S ::1;;
4 Poot heel perew, W, Ackerman. . . ]

L C. aska: Will a suetion pump work sat- f . plowman's, Watker & Drows..........co.... e

Iafactortly ta walor tAkus from & well MBS | o) ory oitzen, burnisbing, J. Beasley o ol...... 141,981
ar rise of

300 feet distant horizantaly, with s Boot #ols edges, buratshing, J. Neasiey et ol,,.... W19

WY 20T teot P If 5o, what Nuonld the sles of tha plpe
e, 10 cAME the teast onitay of labor 1o ustag the pump ?
Would It by preferable to Jay the plpe acearding ta (ho

Doot role edges, Anlaniog, C. M. Chase ..o N
Baot sale edges, trimming, i, O, Lambart.,

ALIR
Hyem

Boot UL punehing, G, W. Eills (e)...... 55

contonrol the grausd, of 22 to the Addiinkal bie. by | Borer tor ssmpitng cotton, K. A- Clark. . 119
dwnmb-mﬁt:”ﬂ"‘m ;.""‘h‘““"‘“_;m Bortng machioe, carth, J. Barms....... . 11,918
zmm-“ s well to fay 1t sccond- Dottle otn"cr.t..lu_u.m . 111500
AW, o Braking holst, self, W, Hart, . my

contour grounil, The punp must be
::?-3 n.: ::: work satisfaclorily, except
that 1t will pronably be a labarions operation for auy
one 1o farnish the requlaite pawer. A snall hBt alr en-
mphmnmnu and forctog
Dowse, i quite often emiployed o cares

s n{l: In your lssue of July 19,
ak&-‘;:* mave devised & machine which will
griod a porfect Jons of any slee orshape.™ Ishould ke
1o kaow bow his maching is made, (! he hasno odjection
to padishing » description of L. I should like aleo an
explanation of Professor Boyles experiment which you

d to In the P %. 1 doa%t understand
bow a pollsher moving In cyciold carves can correct &
spberical surface. Can you gives taller desctiption of
Woyles machine, or tellme whero §ean find such & des-
eriptton? Anawer: A wpherfeal refracting or reflecting
surfaco must be converted (ato a parabolotd of revolu-
108, before 1t will converge parallel rays to the same
focus, This " plished by hand iu the
fol,owlng mannor: A diskof wool coated with plteh or
rosla 18 workod with ronge (o atrokes aoross every di-
ameter of the lenk, The glass reatsonan optician's post

4 which theop walks, continuing the motion
uati] the radius of curvatuee of the central part of the
Jens has been suflictently shortencd, #o that the section
corve becomes a paradola. Mr. Clark, who uses this
foeihnd, makes the fAnal correction by placiug the lens
over a paper dlsk marked with bered loelrs
‘cloR &t intarvals of & quarter of an inch; then, With his
foretnger dipped In youge, he rubs the glass geatly In
sones, guided by the numbered clrcles on the paper be-
meoats. Frowm time to time the glass Ix tried upot 4 starg
whsrever the sones are long foous, the touches are lght;
whore they are short, the finger s pressed oo hard . The
machine for local correction, which Clark says works
too rapldly for his ase, mores the looal polisher to any

Brick machive, W. Cale ..,
Bridge, forry, O 0. Atkin
Bung, welf-vetting, O, F. Spencer,
Batton fastening, C. It Reld,
Can foroll, ete J, W Cole, ..
Can, preserve, J, K. Chacs
Cane Juler with saiphur, tresting, w.
Carcunpling, D.C. Camorer.....o..
Carocoupling, ¥. 7. Seybold, .
Car coupling, J. Temple,,
Car, dumping, J. Hughes .,

. HIES
o e
«
o 18200
. HL92
o JOL90M
- I
. M1 501
- 14150
oo 183,008
L1

fro, and at the same time turos the lons gradually, 0
that the pollther traces hypocyelold curves of greater or
Jess extent upon the glasz. The fBoger, av it Instantly
detocts a particle of grit, 1s not #0 likely to scratch the
surface 5+ the machine. The touch of the akiiled opti-
clan s, with bis forednger dipped In rouge, Le wipos
away the saperfiuous glass, finds a curfous parallel in
that of tho pholas, or burrowlng mussel, which tannels
110 granite with its soft foot, alded only by the sbraded
particles of the rock itself.

J. M. =ays, in answer to J. G., who asked
how tosolder broken files: They can be soldervd with
& common splrit lamp and blowplpe with common tin.
ner's solder,after first cleaning the broken parts with
muriate of zlne.

MINERALS, ETC.—Specimens have been re-
ecived from the following correspondents, and
examined with the resalts stated.

P. S. H.~It Is bioe clay, 2 silicate of alumisom. If j¢

burn white, it might be of valde to the pollers, I the
mazncfsctare of eartheaware.

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 the Hot Air Engine. By F. 0.C.

On the Palsometer. ByE. D. W,

On the Patent Right Question. By W. F,,
and by C. H. A,

On a Device for Saving Fuel. By R. F.

On Interchangeable Parts. By B. F. S.

On the Million Dollar Telescope. By X.P.M,

On a Word to Apprentices. By F. H.

On the Manifestation of Enorgy. By W.D.

Also enquiries from the following:
PR-NJ H-B. LB—JMS§~C.dedA—~A B.C.

Correspondests who write Lok the address of certain
manutactarers, or where specified srticlos are 1o be had,
slso those naving goods for sale, or who want to find
partners, shotld send with their communications an
amountsuiclent to caver the cost of publication aunder
the bead of ~ Bagaom and Persosal,” wihich s specially
deroted Lo voch enquinies.

in difterent parts of the country ask:
Where can & magic laoters, for hote use, be obtalned?
Where can machisery for makiog cheese boxen bo had?
Where are amail rubber articles made? Makers of the
shove srticles will probably promote thelr interests by
sdvertaing, 16 teply, {5 (he SCIENTIFIC AMERICAN,
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Letters Patent of the United States
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[Thom marked (1) nre relssned patents.)

Alr, earburoting, B, F. Von Moulen. . oooveiirin. s 14,008

Mr. ete., poollng, 1., Sehulze, sreeene 0N
LG, L. Gelger,...... W Mo
Anehor tor seenriog cores, . RIS (1)...c..ioecc BAW
Astinal waiter, drylng, C. C. Coe,...... .. M1
Annuoelstor, O, I Grocoleal, ... 5 m.::
Aupnocier, electriel, A. Storer, L]
Auger, earth, WoIL Salyer....... RO [ 1F
Bale e, cotlgn, V. RSP PRss ek epsaesaserisnssss. LANO0N

Car. dumplog, J. Hoghes (1), . 33N
Carlanp, J. BE.Crose ..., . . WSS
Carralirosd, J, C. Wands, ., R L2
Car traok, miliroad, (i, Dixon 141,55
Car trioks, Kingholt for, Murray & La 6,546
carrlage top, Jo L B0ydor, eieiiane 12,080
Ohatr, solf rocliniog, G, Nidorkorn. o 192,000
Chalesplints, makiog, J. B Poe,. R IR L]
Chuek, T B Almond, o oiiiiagscass . L
Churn dashier, reciprocating, T, Earle .. 2
Clamp, L. Feely..oooiiiiiiniininnes .. 142010
Clothes line holder, W, Cooko. . viaaienins cesnssnnes M1
Clothes wringer, contrifugal, 1L Rosamyor, Jr, ... 142,045
Condonnor, T A, TOWHO. coiivivennererinernsnenness 12,060
Cotton lnt roont, Areproof, I, K. Warren......... 142,06
Crib, W, I, Carponter, ..o einssnines IS
Crimplng elamp, I* A, Behoellhorn, < LR
Cultivator, A, C, Smith (..o o 8550
Cultlystor, corn, N. G. Blauser. . L
Cutter hond, A I Shipman, . o 2,008
Digger, potato, 8. W, Tyler,, 141,900
Door closlog apparatus, 1L P, o M1LS6
Drawers, men's, E, L.Clomo . ..oveee 142,000
Dressmaker's marking gage, M Dlauvelt, 141,549
Baves trough fa fog, W, W. It d « ML016
Engine, portable steam, Schiedler & MeNamar... 141,055
E Jrotary steam, O, Adams., ... cene 141,909
Bogloes, regenerating steam (n, F. ML H, Motard, 142,038
Equallzer, threo horso, T. Hoadloy.. asdsesvas JALAN
Fortilizer, A. F. Androwa, ., oooiiisees . MLSEs
Fiber from felt, removing, J. T, Warlng,, 142,063
Fire place, W. Lossle....ovviviens 141937
Firkin, C, Alvord.......oo 11817
Fluting machine, B, M. Deoy, 141,923
Fork, haree hay, 8, B. Dowen, LSS
Furaace, boller, 8. A, Ford,, 5 . uLsn
Farnaco for smelting ores, K, Balbach, 1L
Fornace grate, W.B. Lo Van..A......... 141,936
Furnste grate, J, Withington., 142,065
Furnace grate bar, A, Rawson,,. 141,590
Furonce, soldering, W, 5. Potwin,... « 11,85
Gage, mlorometer, A, Bonnag, . . L9158
Game board, G. Weuts.. ..o 162,066
Gas apparatus, rallway car,J, B, Olney 1858
Gas mucaloe, alr, P. Wernl ............. . MLETS
Gas machine puller, E. F. Van Houten o HLT
Gate, automatie, J.S. Folt............ IR
Gate, automstic, J. E. Stroag.... His0
Generator, steam, H. P, Wright. ... .. PR
Glams furnace, W. Leighton, Jr.. LS
Grata binder, A Phllippl...ocnaaaaaos »eonane weon
Graln steaming appatatus, Eberts & Pitts, . 12008
Hammers, dle for forming, J. Yerkes..... 1200
Harness coach pad, A. Gllllam. ....... s
Harrow, W, D. Summers,, 102,003
Harvester, O, Billings (r) 5558
Harvester, J. H. Elward. 141,508
Harvester, J. H. Elwand, 11864
Harvester, J. H. Elward. s
Harvester, J. H.Elward. . M1
Harvester,J, i, Elward. ) e
Harvester, J, H. Elward, 141,568
Harvester, 8, Luce....... « M8
Harveater, W. Wallzce...... - LD
Harvester wheel and axle, B. G. Tumner. wee LSS
Hatssad caps, dyeing felt, J. T. Waring . 12004
Hay todder, T. J. &£ G. M. Clark......... e WL
Heater, water,1.S. Mead,...... 0
Hinge, E. Doflesn. ... 11,92
Hook, cant, ¥, Manstield.. . e
Hook, cant, . Whittler,, 1
flook, fish, I, F. Allen . 3L90
Horses from cridhing, preveating, A. Stitwell., ... LR -
Horsestioe nalls, forging, F. H. Richards,, « U
Hose, etc,, testing engine, I*. Noyes.., « 11585
MNose, hydmulic, E.A. Street........... » H2054
lee cream, jullles, ete., mold for, E. M. Ma LT
Jack, holating, J. H, Charchill . M1
Kettiespout, tea, J. Ash (r) . B
Lamp, 3. RIrby JIr. i « ML
Lawmp. advertislog, F. B. Warner.. . ML
Lamp extingulsber, F. C, Wireman, , o
Lamp, banglug, G. Bohner (r)...,... 60M
Land marker, G. W. Betts,...... 141,919
Lateh, reversible knob, €, Moody. TR
Lathe, tarning, J. P, Lather,........ « L0
Lathes, conteriog device for, H. Gray T
Lathing, metatlic, T. O'Callatan. . ..... o LD
Loather work, seam for, O, Kenlston., . « M3,
Lovel, peodulum, A, O, L, Delsarto. .. .00
Lithogrphile stone, Moore & Ragger, o 1000
Loek,combination, A, . Hoffman ., . LT
Log turner, C,Van Vieck, . 11,00
Loom, J. Zlireher......... . 1
Lambor, machine for edging, W.G. Caldwell,,.,., 141,50
Mallut, A, Holbrook......, . ; . 110
Matgh stloks, makine, ¥, Zalsa (r),. 0,648
Medioal compound, P, 1L, Steenbergen. + M1,901
sMetal bars, bendiog, 8, Molmes,,...... oo H20IN
Milk, preservity, L. F, Kirehhoffer. o MLSTS
MUl rolllug, Stophcos & Cooper..,.,, o 1200
Milistonon, dresning, W, Farrow. ., .. 14300
Millstones, dresstog, L, Bandolph . 11L,000
Moldiog machine, B, B Smith (r) o 0,585
Morisr mixer, O, Plerco, ..., o WL
Motor for driving machinery, A . 1N
Mowling machine, W. 8, Stone,, 142,008
Nutand bolt fastenlng, Autlll & s . 1L
Kat and bolt fasteniog, P ¥, King, ... MIAT
Ovens, roch fur, A. Cramble. ., e
Patut compound, F. A, Btall S b 11
Panels, machine for ralslog, ¥. D, Green. ... 301

Panter,J. 8. ColDY oo irmriasrmnns Shedoessraie

1
Pantaloon streteher, L. Kaltenbacher, 1em
Taper baps, making, O, Dunbam, ., . LE ]
Paper tubes, making, T.J &J. 7. Jo e ML
Pipe conpling, L. T. Beoleld..., + WL

Pltman, O, ¥. Thomas
Plane, mateh, C. G, Miller
Planter, soed, I Kokos (r),
Plow, J. Marr
Mow, I, 1. Starke
Mow conpllag, T. L. Thrasher.,
Mow, wheel, L. W. Richandson.... ...
Power apparatus, foot, K. & H Harding
Press, steam cloth, Dennis & Weston,
Presses, old or box for briek, J, MeKenna,
Propeiler, serew, D, Freed, ..
Pamp, T, CLIL Kraos

e e

Famp piston, W, C. Culbertaon........ PR L7
PFamp rod attachment, LI Loeke (1), . A0
Pariter, middlings, Hunter & Whitmore, . « A

Parifer, middiingy, Huntor & Whitmore, .
Rattroad rall, W, W, Alter ...
Batiroad rafl Jotat, J, L. Hadson. .
Battroad rafl Jotat, W, 1+, Lisdsley
Hallroad water tank, J. Morton (r),..

L1
Rallrosd water tank, J. Morton (r), DA
Rake, horse hay, Lufkin & Allen, ., ol
Rake, horso hay, B, Morse........... . « Wi

Roads, construction of, E, Chadwick o ML

|SEPTEMBER 20,
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ROBARBLY ne fnvestment of & small sum
of money Urings & greater retorn (han the
exprase incurred In obtalning s patent even
when the invention is but s smalione. Large

Inveations are found (o pey correspondiogly

tunes from thelr Inventions, are well known,

And ihere sre thousands of others who bave

vealized large sums from thelr patents,
More than Frrry Tuovsaxe nventors bave svatlod
ihemnelves of tie services of Muxx & Co, daring the

Roofiog, shieet wetal, Hegeleret al .,
Boofing, WMe, D.Swain,.....
Bash holder, T. Woaver.,
Saw, Lupport & 8¢, Plerrs,
Saw hinging, J. E, Moreltt, ...,
Baw teoth, sotting, G, W, Dugheo.,....
Bawing machine, A, Xander..........v
Sawlag machine, W. 1L Shugart. ...

T
vee 13000
veees 41,904
veens 11,900
rerens 12,00

oo M0N0

Sawlog machine, edglog, E. Tarmant (r),, £33 )
Serow driver,J, i, Davl Saei ssghs aNed et
Sewling machine, H. A, Blanchard, « ML

Sowlngmachine, B, A, Goodes. ...
sowling machine, Rayor & Lincoln, ., .., .
Sewlng machlne bohbin holder, Barnes & Meslek. 141,941
Bewlng machine hemmer, F.Caswell, ., woe 01L903
Sewing machine motar, B, C. Chambars, < ML
Sewlng machine shuttle, J. B. Secar... <on MM

Sewing hino table, J. B o ML es
Bowling machine table, K, A, Jeffory. B LER ]
Shaft bearing, Bird & Sallonbergor.... « 141,080

Shingle bands, notehing, O.E. MeGrogory.
Shrinking metal bands, W, Carr.......
Sleve, graln, L. D, Carpeater..
Smoothlng lron, A.S. Mann.,
Spark arrester, W, D, Farrand..
Spoke muchine, A. MeNelle,......
Steoringapparatus,C. A Seavey.....
Steering apparntus, H, F.Shaw. ..,
Stock shed, portable, D, H. Yelzer,.oi...
Stone, machine for cutting, P. . Hopkina. .
Stoves and farnaces, grate for, J. J. Richardson,, 14180
Suspender, B.J.Greeley........ v eesspesvesess 101008
Table, extenston, C, Rleger. ..
Table lesf support, B, W, Perrin.......
Telegrupl sounder, H. Van Hoevenborgh, .
Thill couplings, clamp for, M. Taylor........
Thrashing machine conveyor, C. D, Docker, .
To%scco, hook for hanging, H. N. Stroug. .
Tool recepiacie, L. L. Lamb..
Trap, iy, J. B, Johuson....
Trap, steam, Porkionef al,
Umbrella, J. MeARIIe. cooreriinninine
Valye, automatic regalating, G. L. Kitson ....... sy
Valve and cut off, rotary, W. S. Bartis....

Vehicle, E. D. Weller........

Vehicle pole, H. &
Vehicle side bar, ¥, 1. Flowers, ..
Vencerkeg,G. W.8wan. .........ue
Voting apparatus, legislative, J. A Criswell...
Wagon, damoiag, D, D, Smith. ...

«

RLIR

Wateh case centurs, making, J. C. Dueber,
Whip socket fastener, W. W, Richardson..
Whip socket fastener, W. W, Richardson,.
Wire pointing machine, F. H. Afken........
Wire to hammer dies, feeding, W. H. Dayton.
Wood pulp making, 8. B, Zimmer. .
Wool, prillng, J, Wattoat....ovvvaceiannse

APPLICATIONS FOR EXTENSIONS.
Applications kave been duly filed, and are now pending
for the extenston of the following Letters Pateat, Hear-
nge upon the resp pplicadl are for
the days hereinafter meationed:
W20 ~Farex PuLr.~J, B. Palser et al. November 3.

250 ~Boor Tira~N. Sliverthorn, November 12,
DU ~Canntaor Tor Pror.~G. Cooket al. Dee, 10,

EXTENSIONS GRANTED.
B0 ~Nain Macuixe, —Danlel Dodgo.
BN ~Pares Bao Macurse —W. Goodale.
0,190, ~Frxoixo Parss 1o Pazsaxs.—R. M. Hoe.

DEBIGNS PATENTED.

680 ~BaxD Saw Fraus, ~L, M, Collins, Lebanon, N, 11,

0201, =GLAss Gonurs.—J, I, Hobbs, Wheellng, W. Va,
0005, ~Grass DisiJ. i, Hobbs, Wheeling, W. Va.
6,900, ~8uaL I'nesnes,~0, A, Mathiosen ef al, N, Y. eity,
O T, =BArRTY BTINKU 1R, Realfl, Bloomington, I,
A0~ Canatisn~J. ¥, Trayvis, Now York clty.

0,000, <GAN BRACKRT. ], I, Travis, Now York city,
OA10, < 01L Crori 1, Darrett, New York elty.

OO, =Canrer. —J. Doroan, Phlladelphia, Pa.

6012 to 60K ~O1 Urorns. —J. Hutehlson, Newark, N.J
GAI0 Lo 0L ~Canrers.~U, A. Righter, Phlladelphia, Pa
O ~Uanrer.~J, T. Wobster, Phlladolphia, Pa.

TRADE MARKS REGISTERED,

1 410, =CorTox GiN~Gullott Gin Mg Co, Amity City,Ls,
L =FErriLiznns.~M, J, Solomons, Savannah, Ga.
LA = PACKEDO Y AT RIS BT0, - Wentaet al. Baltimore Md.
TADBRLROTRED NALLA, ), Coyne, Plttsburgh, 'a,

1AM Lo LA, < FAanoy AXD DY Goobs~E. Flaxland &

Cos  I'aris, France.
LA = Wanes, w108, MeCullagh, London, England,

SCHEDULE OF PATENT FE
On each Caveat “
On eaoh Trade-N

On Nllng cach spplication fors Patent (17 years)... 813
On (soting each orlglnnl Patent...... spaendanns o820
O appost Lo Bxaminorsio ool ..., 3 810

On appeal to Commissioner of Patent
On appllention fOr Boesue. . v cersss .
On spplication for Kxtension of Patent,.
On grsbling the Kxtossion
Un Blag & DIcIatiner, ., .....ccocenens

Un an appiication (or Dealgn (35 yoarn

820
B30

TWENTY-SIX years they have actod as sollettors and
Fablishors of the SCIENTIFIO AMRNIOAN, They stand at
the head in this class of basiness ; aod thelr large corps
ot montly selocted from the ranks of the
IPatent Office: en capable of rendering the best service
(0 the Inventor, from the experisnos pinowenily obtatned
while examiners (o the Patent Offloe : enables Muwy &
0. to do everything appertalning to patents nerres
and cuxarxs than sany other raliable sgeney.

HOW T0 e e e
OBTAIN m‘fﬁf

ry letter, d. ng some i fon which comes to this
ofice. A positive answer can only be had by presenting
A complete spplication for a patent to the Commimioner
of Pa An of & Model, Draw-
Ings, Petition, Oath, and foll Spocification, Various
offictalrules and formalities must also be obwerved, The
offorts of the Inventor to do all this busioers htmselt are
R y without After groat perplyaity and
delay, he iy nnnally glad to seek the ald of persons sxpe-
rienced [n patent business, and bave all the work done
overagain. The best plan Iy to sollelt proper advice at
the beginning. 1f the parties constlted are honorable
men, the Inventor may safely cotfide s (deas to them:
they will advise whether the {mprovement 16 probably
patentable, aud will give him all the directions needfal
Lo protect hila righta.
How Can X Best Secure My Invention?
This (s at Inquiry which one taventor naturally aaks
another, who has had some expertonce in obtalning pat-
onts. His answer generally (s as follows, und corret :
Construct a neat model, not over & foot {o any dimen.
slon—smaller If possible—and send by express, prepald,
addressed to Muxx & Co,, 37 Park Row, togrther with &
of its lon and merits, On receipt
1, they will the nvention earclfully, sad
ndvise you as 10 1ts patentability, free of charge. Or,If
you ave not time, or the mesna ot hand, (o constriel &
model, make as good & pen and tax sketch of the tm-
provement as possidle and sead by mall, An ssawer as
10 the prospect of & pateat will be received, usually, by
reiurmn of mall, It is sometimes beat to have & search
made at the Patent Office ; such & messare oftes saves
the cost of an application for & pateat.,

Prellminary Examination.

In onder 1o have soch search, make out & written da-
ip of the tay in your own words, sad a
pencil, of pen and tnk, sketeh, Send those, with the foe
of 85, by wall, sddressed to Muxy & Co,, 57 Park Row,
aod (n due time you will recelve an acknowledgmont
thereof, followed by a written report a regand to the
patentabllity of your tupi This special search
s made with great care, among the models sdd patents
a1 Washington, 1o ascertala whetber the improvement
presented s pateatable.

Rejected Canes.

Rejected cases, or defective papers, remodeled for
parties who have made app for th Ives, or
throngh otheragents. Terms moderate. Addross Muxx
& Co., stating particulars. -

To Make an Application for a Patent,

The applicant for a patent ahould furnish & modal of
his Inv: i ptible of one, ugh sometimes
1t may be disponsed with ; or, If the tnveation be & chem-
tcal production, be must furnish samples of the logred!-
ents of which his composition consists. Theee aoald
be securely packed, thein r's name marked on them,
and sent by expross, prepaid. Small models, from a als-
tance, cah often be sent choaper by mafl. The safest
way to remit money Is by a drall, or poatal onder, on
New York, payablo to the orderof Muxx & Co. Persons
who live In remote parts of the country can usually pur-
chase drafta from thelr merchants on thelr New York
correspondents,

Forolgn FPatonts,

The population of Great Brltaln Is 81,000,000; of France,
#5,000,000; Holifum, 5,000,000; Austeis, 35,000,00; Prossia,
40,000,000,an10 Roasla, 00000, Patontamay be securea by
Ameriean eltizons (o all of these countrios. Now ls the
tme, when busliness (s dall at hotae, to take advantage of
these mmense forelgn felds. Mechanioal limpro
of all KInus aro always 1o demand o Europe. Thers will
poverbe s better time than the present to tako patonts
abroad. Welave rellable bual tions with the
principal capltals of Europe. A large share of all the
patents secured In forelg i A are
obtalned through our Ageney. Address Muxx & Co., ¥
Park ow, Now York. Clroulars with full lnformation
on forolgn patonts, farnialiod roe,

Unvents,

Porsons dealring to flo & coveat can have the papers
prepared [y the ahortest time, by sending & sketch and
description of the luvention. The Government foe for
wcaveat 1 510, A pamphlet of advice regarding spplice:
tions fOr patenia and caveats 1s furnlshed gratis, o0 ap
plication by wnll. Addross Muxx & Co, 87 Park Row
Now York

Relsnuos,
A relaaun 1s granted to the original pateatee, s helrs,
or the assignees of the eutire lnterest, whea, by reason
of an Insuticient or d6tective apectBcation, the original
patent Is tnvalid, provided the error has arisen Troin tne

On sl applleation for Design (7 years)
On an applioation for Design (M yoars),

advertence, socldent, or mistake, without auy fraude:
leat or deceptive Inleation.

*

And How toOblain Thats i

Practical Hints to uventors,

fy

b




SEPTEMBER 20, 1873.]

Scientific  Imericmm,

A patenten wny, utl ‘hh u[»lln‘ll, havo tn his roissuo o ll\umlmhl\ h-‘
goparate patont for onoh distinet part of the tnvention novated, Rtell-
gomprehondod tn his orlginnl application by paying the able, Hecond
roquired foo In vach case, and complylng with the other Hand
roquiroments of tho law, us In orlginel applloations.

Address MUXN & Co,, 97 Park Row, New York, for foll
particulars,

Canadinn Patonts,

On the first of Septembar, 1874, tho now patentlaw of
canndn wontinto force, and patonts are now granted to
cltizens of the Unitod Statos on tho same favorable torms
a8 to eltigons of the Dominton,

In order to apply fora patent In Canada, the applicant
must furnish & model, spocifeation and duplicate draw
foges, substantinlly the same as in applying for an Amerl
oan patent,

Tho patent may bo takon out elthor for five years (goy
ernmont feo ¥0), or for ten yoars (government fee $10)
or for filteen yoars (governmoent foe $60). The five and
ten year patents may be oxtendod to the term of fifteon
years, Tho rormalitios tor oxtenslon are salmple and not
oXponnivo,

Ameriean Inventions, oven If already patented In this
pountry, oan be patented o Canada provided the Amert-
can patent Ia not more than one year old.

All persons who dealro to take out patents in Canada
are requestod to communiente with Moxs & Co.. 97 Park
Row, Now York, who will give prompt attention to the
Lusiness and farnish il instroction,

Coples of Patents,

Porsons doalring auy patent {ssued from 183 to Novem
por 26, 1807, can bo supplied with officlal coples at a reas-
onable cont, the price depending upon the extent of draw
fnge and length of specification.

Any patont fssued since November27, 1867, at which
time the Patont Office commenced printing the drawing
and speolfications, may be had by remitting to this of
fee §1.

A copy of the clatms of any patent Issued since 15%
will be farnished for 1.

When ordering coples, please to remit for the same as
above, and state name of patentee, title of Invention,and
date of patent, Address Muxy & Co., Patent Sollcitors
%7 Park Row, New York.

Muxy & Co.will be happy to see Inventorsin person,
at thelr office, or to adylse them by letter. Inall cases,
they may expect an konest opinion. For such consalta-
tions, opinfons, and ndvice, no charge is made. Write
plaln; do not use pencil or pale Ink; be brief.

Allbusiness committed to our care, and all consnlta-
tions, are Kept secres and strictly confidential.

In all matters pertaining to patents, such as conducticg
interferences, procuring cxtensions, drawing assign-
ments, examinations Into the vallitity of patents, etc.,
speclal care and attention fsgiven. Forinformationand
for pumphlets of instruction and advice

Address
MUNN & C©O.,
PUBLISHERS SCIENTIFIC AMERICAN,

37 Park Row, New York.
OFFICE IN WASHINGTON—Corner F and 7th
Streets, opposite Patent Oflice.

()()l' \\”thN(i MA( HINERY (ihN
erally. Speolalties, Woodworth Planorsand Rich.
ardson’s Patent Improve d Tenon Mae ||lm b
Contral, corner Unlfon gt., Worcester
WITHERBY RUGH & \llt II.\I(IN()N

Al ll\.\ﬂ 1\[()[ LDS for Fruit Jars, Patent
nmps, Bottlen, ote,, made & ) ()l)l E
yuo mu At White and Contro Stroots, |<|"-“ 4 -,|lrk| “l he F\lllll‘ll'
oht and chenpest way order direct of Mould Maker,

I,\mu ULAR ATTENTION pald to MOULDS for

Aoy

MOLDING, MORTISING
TENONING & SHAPING
MACHINES;

BAN D SAWS,
SCROLL SAWS,

Planing & Matching

MACHINES, &c.,

D
For RatLnoan, Can, and Aons
2 OULTURAL Suors, &o.,

000
Y(°

.rwpcylnr (o nn; in use.

J. A.FA 0.
(,l\(‘l‘\»lTl.(lthv
WANTED

M \CII!\I‘T—Whqu:pab!ro!lnlmgch:noor: Cold

Pressed Nut Factory. No one need apply uniess

they are perfectly ncqualnlt‘d with all necessary duilla
Address LOCK BOX 129, Pittsburgh, Ps

H.\Rlil\O\' & CO., Belleville, 115, are llc~
sirous of punhuln. Boller makiog nnd Engine
Touls. Partieshaviog this class cf machinery are Invited
to correspond. Second hand machinery not objected to
1If first class.

Alumjninn Gold Jewelry,

THICKLY PLATED with 1S CARAT GOLD.
Vest Chamns, $2.50: Long Chalns, $2.75: Ladles’ Dress
Rings, set with Lagoon diamonds, £1,%0; Ladies’ half
suits, comprising Brooch and Ear Rlnb. $2.75; Ladies'
Bracelets, 1 pair, §3 50.
Any of the above sent free by matl on rtcelpt ol price.
Send luxn for {llustrated catalogue. Addr
AINT & CO., 223 Dock St., Phlhdelphh Pa.

NUNERQUS

TESTS

NF.BURNHAMS NEW TURBINE -

TERWHELL

_TOBE THE BESTEVER INVENTED

DRESS. YORMN PA

UERK’S WATCHMAN'S TIME DE-
TECTOR.—~Important for sl lsrge Corporations

and Manufacturing cencerns—capaole of controlling
with lhe gtmost sccuracy the motion c! a watchmas or
samie reacbes different stations of his

i\avtmsmms.

RATES OF ADVERTISING.
Back Page = = = « =« = = $1.00aline.
Toside Page « = = » « « 75 contsn line.
Engravings may head adeertiserments at the sama rate per
line, by measurement, as the letier-press.

BAIRD’S

JOU§

FOR PRACTICAL MEN.

lnrgod CATALOOUE OF PRAOTIOAL
A‘l.l’r dﬁﬂ:&"ﬁggfw ges, 8vo ~will be wul{ltrnu
of posiage, to auy one who will favor me wit

" HENRY CAREY BAIRD,

DUSTRIAL PUBLISIER
406 \l\r"u.v T HTREET, Philadeiphta,

PRACTICAL DRAUGHTSMAN'S

Book of Industrial Design, and
Machinists’ and Engineers’
Drawing Companion,

Forming o (,«)mxlulo (,oul;ug of Il\luul;nnicall
retifteoturnl Drawln rom the
f*?n'x'.‘éﬁ'é}“ﬁ .Aurenunn'uol the elder, Profeasor 1 Los
Wi In Connervatolre of Artsand lnduscry, Paris, and
uil the youugor, sod Amoronx, Clvil Ko
e Lk o nr ratiiced with Kdaltlonal it

laten, nelgotiony from and oxa bplen ur
mon uu wl d uuuonlly cmployed mnulu?lum of tho
Bt kmndm s, i % i

(! OHO atoe: " \

iy o&ldol{.uo... R A T 810

aboye, or any of my lltioiu. sont by mall,

toation
ul“n.ll e n il clu rmufl oF I'I(M“rl-
m ll PAROR, BYO.~nont

?In w Auy onu \v u \v 1l I’nmllh hll addreas,
HENRY CAREY BAIRD,

m B A .

1 0 D60 5. i dediia ary:

iero solling our R“’ Aoy |'j' t‘r:t;g'\\mau:: l;l.nl‘l i

ge'“ﬂfu}""fﬁ.miwﬂv:n'.'nn.u.’fmuu'«mu 0 'l'u.

WANTED u:ﬂn'.f:'n‘.’ﬁ.' IA?E i ”..Em'u'::::

A coereint W, ol i
ol

MACHINERY, s it Sz ice

| COMBIN-

ORTABLE BTEAM ENG Nbs ",. BIN:

of eﬂd dw, ot
i m:.,":'.f.!’".‘.‘:.‘ﬁew::: i
M:’:. or’y F‘Bm AR N,

as the
gclt. Send !or s Circular. J.E. BUERE,
P. 0. Box lIﬁ" Boston, Mess.
N. B.—This detector is coverzd by two U. S. hlenu.
Parties using or selling these instruments 'nhont su-
thority from me will be dnll Ir".z: according to Iaw,

BEW & IMPROVED P ATTER.\S —MA.

HINISTS OLs—nu sizes—at low prices.
OOOULD.VI to118N,J R. R.Ave., Nownrx..

VIENNA|

PREMIUMS.

THE WILSON SHUTTLE
SEWING MACHINES

Received the Grand

PRIZE MEDAL

AND MEDAL OF HONOR
FOR THE

BEST SEWING MACHING,

THEBEST MADE SEWING MACHINES,

AND THREE

Co-Operative Medals

o
The Best Made Set of
Harness,

The Best Made Side Saddle,
The Best Boot and Shoe
Work,

And' the Best Sumples of
Cloth \ewlng

No othor Sowling Machines recoived Proms
Lums on thole movits, whioh we will prove by
evidoncontour oo, and thot all reporis re-
Tating 1o the contrary nro fulse,

MachinesSold on.Exuy Monthly Payments.
SALESROOM
707 BROADWAY, NEW YORK,

And all other Cities in the United States.

6 lll' boon fllru!l;lllm the now Iuruo nlunlr-(»d

u ' Criokot on the Hearth," at one dollnr s
.-l'.‘-'{:.".‘iuuér birk on & guarantes il the money will
b refunded any tue withio tives months I nof satis-
tactory {‘V« haye not been uuml Lo roturn adollar yot,
100, -Irouuy auld, nhlnuu uvuu p?gol, The best and

nlwnput por n the world QUroo to avery sub-

saribor. *['m for oo monthe onurl-l. Kgont lw7nl d,

By -l 250 1or the paper three monthe, ang u-m.. J0

l uLl‘.Y. I'uullakwu. 170 Droad wiy, New \.,,

niversa nml’d“l!l‘-—o( éxurAl(l’)y*‘nm Eumn y ‘:7
it

wier 5t ﬂo-wu

Machinery

Wood and Iren Working of exery kin Leather and
Rubber ||.-|(|n.; Kmao r{ Wheels hbhlu )ltul. &e.
GEO. PLACE & €0, 121 Chismbers St. N.5.

Cb]d Rolled Shafting.

Beat and most perfect Shafting ever made, constantly
on hand la Iarge quantities, furnishad o aoy leagths up
to M. Also, Pat, Luupll 5 and Self-olling ad u-ublc
Hangers. RUGE PLACE & C

m Ln.mbcrl Street, New ’Aurk

Sturtevant Blowers.

Of every alze and dcu:nrllon conluml,' an hand,
ﬂl('-) PLACE & CO,
121 Chambers S(rcrl New York.

PATENT PUNCHING

SHEARING MACHINESN,
With all Modern Improvementa, in formaadapted to ave-
ry kind of work. WANRANTED SUFERIOR TO ALL OTHERA,
Presses sdapted to all Kinds of work in store ready for

s G. WILDER, 121 Chambers St., New York.
Farrel's Patent Railway Crane, | &
Patent Ground Chilled Rolls,

ROLLING MILLS AND MILL ‘IlAC!!l.\'Hll\'.

Punches and Shears for heavy work—Fiy Wheels, Shafts,

Gears, Pulleys, and \prclnl(_unl g, at Low
FARREL FOUNDRY & MACHINE CO.,
MOSES G. WILUER, SELLISG AGFNT,

121 Chamoers Street, \e' \ork

Prices

Itbar u' yesugoreld
pare moments or all the
froa. i Adrees O, Siinens A Ce . Pertisnd Matsa

SHl\GLb AND BARREL MACHINERY.—

Improved Law’'s Patent Shingle and Headiag Ma-
chine, sfroplest and best In use. 150, Shingle lludlnn
and Siave Jolnters, Stave Equslizers, Headlng l'hnrn.
Turners. &c. Address TREVOR & Co. Locknort,

BOULT'S P.\TE\T
Sin zle "lflmi ©
Combined Moulding,
P n“. & Dove-

tailiag Machine,
For Carving, Paneling,
Irregular Moulding, an
various size Dovetall.
ing and Roating. The
simplest aud mont useful
Machine for Furniture,
House-finlshing, Cars, Or-
ny, Drawers, Brackets,
¢. Uses solld catters,
warranted to cut as free
and smooth as flat knives
nd Is noinfringement on
= gxem (:'e,nr (.ornnbln.uwn
ulde ecad
"B.\TTLE CREEE,

OWELL PATENT DOOR AND GATE

) SPRING. worth ten of all others. Won't corrode
or break. Ask the Hardwsre deslers for (¢, or address
Sole Manufscturer, JAS. H. WHITE, Newark XN. J.
Territory for Sale.

I Y Y For cutting business
STENCIT, DIES sédiathors £

Stenclls -ud Kcy Cntckn. with which young men are
making from 83 to $20 a day. Send for catalogue and
unmlc- lo M. sl‘l-‘\CER.u. Hanover St . Bostop, Mass.

IVERVIEW ACADEMY, Poughkeapsio.

N.¥.—Work recommences SepL 1L Bon. “Fall {n.*

0 FOUNDERIES, Factories, Ropewnlks,

&c.—For sale or lTease, blocks of Lou with bulkhead
waterfront. Low priceseasy terms.  SCHIEFFRLIN,
15 Esst 25th Sucel New York.

OTIS’ SAFETY HOISTING

Machinery.

X0. 348 pro bRy SROY o ¢0

NEW YORK STEAM ENGING CO.

MANUFACTURERS OF

Wachinists Tools

OF ALL DESCRIPTIONS,
98 Chambers St. NEW YORK.

E M. MAYO'S PATENT BOLT CUTTER,
L]

Send for Mustrated Clrcular, Cincinnatl, Ohlo.
VYOODBUHX'S PATENT ;.

Planwing and Matclhing

and Molding Mach

Suw Arbors, nml other wood worktng mag lner, 'y

nes, Gray & Wood" lPhuun.Sou»ollInl
8. A, WOODS, 9 Liberty :lrm,l
gLy %
Ll V]
l' no - el

0

through Agents Wil of whom make

100 per ot. profit,  We hava

no A‘vnla, Lat ablp direct Lo fumie

lea at Factory price, aml warcant

& Years Nend for llustrated oirs

cular, In whlch we utu \o over Eoo Bankees, Morehauta,
&eo. mome of whom you may kKnow), uslng our Flanos,
in 44 aulu aud Tnnllorln. Please state where you saw

#H U, 8, Plano Co., 810 Broadway, N. Y.
]; [OHARDSON, MERIAM & CO.
o

Maoufagturers of the latest improved Patent Dan.

Send tor y atres
You ask WHY v e
Mass

A und Woodworth Planing Machines, Matehing, Ssah

and moldlnpf Tenonlng, Mortising, llurlng‘.bhlmnu. Vor-
toal, snd Clroulnr  Res nwlnu Mn.hhu'-.
Arbors, Beroll Sawa, Kallway, Catoff, and Ripsaw M\-
chilnps, Spoke nod \Vuod ’lurnluu Lathes, and vartous
other kinda of Wood-worklug Mughinery, Cataloghos
and price lsts sent on spplication, \lunur-clory e
cuwr Mn-. Warehouse, | l.lborly ﬂ. huv \m 1"

12 A Moxtu to Lady Avnuu Addmn Kl.uu

MANUFAUTURING CO., W ulnunu. Munw,

)Aill 'S Water Flamo Conl Lime. Kiln, with
oonl or wood. No, 1 Boft White Lime er (‘munn 3
with use of water. (. D, I'A(IR Patontee ftochestarN. \

~OLD ROLLEE

“v"SHAFTING.

Tno tact that this shafting bhas 5 per cent molmr
I'llon.th. # ATEE (0ial, AL L EXUEY L0 KURE ORI ‘"”|"'ﬂ'

1 s, rendors It undoubledly luc 08t eonomica!

Oxl 1lll (,‘ul.
l'uil Eu'lx‘ucu ale.,
cs LY umu-m o appllt

Are AlKo the sule manufagturers
Lans Pay, Courtixeg, and forn
of the wost approved uylnl.

Eation Lo B8 & LAUGHLING
Try streot, 4 nuulmllmnuu. ollm{m h, M,
00 S, Cansl st Ch 11
lo-.h of tuls gil'nmn; in_wtore snd for by
r lt IM\.\.I ¥l II. !Iultun Asa.

1 ® CO., 141 Clinmbers stroet, N. Y,
-wuu s wuu.l&u Milwaukeo, Wis,

J189

E. . ROBERTS
52 Brondway,
Now York.

e
ENGINES BOILERS &c., at 2 COST.

Ml’HOVED FOOT LATHES,

Hde Nests, Hand Plancrs for

al) Gear unlcn. ¥oot 8cro | hn.q'?l'-
very best, Sellin gyvmwnn
e T Lacoaws. M. H

il i1 fae 2 cid., LAt retay) for

o, ”?f y "W«'n'l"u?fr"?‘ O avsors Sonare; Mot Tovk.

en. §.C.HILLS, 5 Coartlandt 8¢, New York

STEAM RBGOBDB!!!

The Recording Btesm Gage Co 91 Liberty street
A T Wy R )
ine Counters, and are -
Fenta of = Time and Pressure * Hecording and “Alarm”
Gauges, All work munmeed

- Andrew’s Patents.

Nolselens, Frictlon Grooved, or Geared Holst-
“\ud every wa

Hn;;'lr m "v .:7' yr:ir ’uve:; Accldent,

Nm.hhh“" o-blc --‘ Single, 1-2to

l Rn
cnl‘:?.n :"“ o ons
% 3"“": A A
All 5(:"’?"“'!«'. Durable, and Economical.

3 wmwws & DRO.
e Water Btreet, New York.

RE YXNOLDS'

Turbine Water
Wheels.

30 years' experience encbles me
to excel in Gearing um- oull kinds,
sad furnishing them relinble, eco-

'-r Scientine JA g:lu
20, TALLCOT, u
Street, .\ew Yor...

ATTERX & BRANDING l.mr.ns——..:ﬂf;ﬂe_l;’,
Viat Roundisg Surfaces—Large stock. PA
MENT Lcol:crloumna le for AERTIFICIAL STONE-
WORK. \'.u uscp.cﬂ WELLS & CO.,
Dutch, cor. Pulton St.. Kew York

I I,\\ D SAW MILL—Saves the Inbor ol 3

nomlcsl
free.

“and Portable =xnm Enzines and Bollcn.

‘ullonla
| Send for Circular. CLUTE BROTHEES & CO., Sche-
| nectady, N. Y.

0 Upright Enlgmc and Tubular Boller N) "oxu:
425 POwWER, 11 Trimmings; also (10) Hozsx
. Pom Send for Circulars.
Vaziery Izox Wozxa Co., Cleveland, O.
SCHENCE’S PATENT. 1871.

WOODWORT]I PLANER.S

And Re-Sawing Msachines,
chine: Englnes Bouzrl e{c. J()H\ B. SCHK\LR S
SO\Sralltmm. N X and 118 115 Liberty St New York.

WHALEN TUBBI\B. No riaks to aser.
Pamphiet sent free. SETH WRALEN, Balu:on%‘;...\.t.

$72.00 EACH WEEK.

Agents wanted eve here. Bmlnmuﬂcllrl giutmate,
Particulars free. A ,J. WoxTh & Co.. St LoulsMo.
OR SALE—The right to manufacture and
‘-e]l the Patent Stave (jrain Baskets In the States of
yivanis, and New York. Saxd Baskets pro-

lcﬂtd h;‘g: umerous pluuu issued to Horace C, Jones
and oth

g & BRE“STEL..IDDI:(OD. W‘ .

T .| WROUGHT
[I1] W O

Brams &GfRDERS

FIPhE Union lron Midds, Pittsburgh, ==
The atteutios of Engine<=s and Architecis 15 called

to our improved Wroaght-iror, Beams and winders (pat-
ented). in which the compouna welds between the siem
and danges, which have proved o objectiopable in the
old mode of manufaoturiog, are entirely ayoided, we nro
Earml to furnish all sizes at terms an favorable ascan
tulnedvingwhere, Fordeseriptive It o haddress
anvme.xlumwtto.Lnlonlruu \lllh Plusbuorgh, Pa.

HAMPION SPRING MA'I"I‘RESS—'I'ho
J Iatest and best Improvein Do YOou want a
healthy and comfortable bed # llurv 1t (e The softest
vanieal, cloa n-u muol popular, and dorable Spring Bod
1 market. Sold )‘ ull leading dealers, No alock com-
plete without It vnull{ cotpored of tenrofous teme
porod steol aprings, so united that the hressire Is squally
distributed,  Eax ly moved or carrled about the house,
Can be lifted, turned, or rolled up Itke & hlaoket. Hoth
sides Allko, NG frame,no wooden slats, uo olrnm.
bo usen on foor without bedstead. No under bed re-
quired, Neods only Dalf thlokaess of halr matiress, The
regular slze double o, by 6 M, containe e
teel  upholstery  aprings and wrldn- unly thirty
ba, Mare wnunmr‘yonrmuuu in 4ids bed than (o aoy
mluv. Warranted nofseless, Aoy slzes made to "“.Imﬁ
or plstorial cireular, Retail price of doubie b
lll. h||uiwnl ky Mnglo bed o quintity, to all parts of
e werld, Liberal discount to the traide,  Agen n\unt-
e, Champlon Soring Matiross ()o.. Makvrs, 12 U
Iulu B\, oor, Churoh Now York

) Yearly made by Agents In thelr spare wo
wents rolling our & now ariieles, Send Be

tor -nmpln (O L U1 free freo, Am, Novelty Ua. anwwu\ h

[RACKLAYING.
'rnn ROADMASTER'S ASSISTANT

AND SECTION MASTERS GUIDE.

A manual of referenco for all conoerned fu the eon
Mraction or sepalr of the permanenht way of Aworie: n
milronds, coutainiug the Imlc renults of exportenen, ol
minute dlrections wr vroeklayiog, Mllnun. whd Keey
Ing the track an;oml ropa'y,

Auldu CALE

K, nu:om-.y. A o

i, post ;n\lﬁ‘lur $11 twelve coples,
BAILL

Orders nmlll ucuul&nulwl by the ooy
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All w
n

1y good substitutes for pure Sperin an

Advertinemenia will be admytied on (Als page at the rofe o

81,00 per line for each insertion. Engravinge may
Aot atrerticements af (e sawve rote per line by mear

Wrement, as e letter-pross,

The valueor (e BCIRNTIPIO AMMRIOAN 08 an adeertising
T cireudation (s ten

tmes greater than thint of any similar journal nowe pud.
Heshod, 1t goes into all the States and Tervitories, ond ix

madium oannot be over-eatimated.

vead (n all the prisnoipal Lbraries and reading-rooms of
e workt,
make thelr busimess Enown fi the annexed rales. A dust.
ness man wanis sometding more than to se Als advers
pement (n @ PrIRIST ROICEWNT . He wants circulation,

1 wortA I cente per line to adveriin in a paper of
ll{r: thowsand ofrculation, @ (0 worth $5.33 per line fo
advertise (n one of forty-fre housand,

WELLMADE SOLID EM F.‘R X \k\'ll EPblllf
PrgRSEiy elgeled (o7, U3 A0SEIAL Y Sincntae, v
atine B onr:pm! -“;n.ldl:-:?l‘lia:l“hy l:uperl workman,

AL the pro)
atest time, labor, and money saving tools
l:'o‘nhetog‘l’.e s fact Is ackpowledged by the (e'r.c.n

trated to all, and is doubted by many ! It i+
:‘dmg:ALu sdmitted, becamse Solid éncry Wheels
are often bought « hich are not well made—they are sel-
dom properly chosen for their special work—they are
seldom mounted on well made Mschines—and they are
seldom ron at the right speed, or handled by akilled
X ts it A
e eaperience of THE TANITE CO. ts the

We funite the ationtion of those who wish o

4 endure an cold temperaturo
r | B Hoge's Kxtra Spludle O1L. .,
E. 1L Kollomt’s No. 1 Spindle O11,.
k{. M. Kellogw's Spindle O
L Kellogi's Evtea Fogine Of)..
“ 1. R!‘Ihllu"l R Englone O1l.. o
S I Kellogg's Rxten Oylnder Ol 1.9

Mannfactured only t

ohargoed,—K,

PRICE REDU

AMERICAN
Turbine Water Wheel

Tias recontly boen tmproved and aub
eotod to thorough tests by James
morson, Holyoko, Mass., showing

highor average reaults than any Tur

bine Wheel eyer known. A full ro.

‘mrl mnz be obtatned of 8TOUT
(ILLS & TEMPLE, Dayton, Ohlo,

THE BEST OILS ARE THE CHEAPEST IN THE LONG RUN.

l‘n try H, KELLOGG's H.\'(H?E nod SPINDLE OLLS Acknowlodge the

Tallow Olis, are as free from gom or n;m

best \\qu\.r Hg;um O1), whtle conting considerably Jous
H 1

Yy B K r
P B, Mmul«|l|;|lk!-nn- dostre ?mu-r priced goods, wo osn farnish avlow as the lowest and as .nu:l fo

Vael,
ielve odor, ax hand.
U
18

w York,
riho pricos

1. Kellogg's Kxtra Sigoal Ofl .
1. Kelloge's Slgual O11.,
[, Kollogg's Bperm Engine O1) .
orm Spindie O}
How Engtne O1) ...
llow Soindle O11 .,

No. 17 Codar 8t

BRICATORS.

I REYFUS' transparent Solf-not

ing Ol'ers, for all sorta of Machiner

and EBhafting, are relisble In_all sessons,

mying 508 &cr cent, The SELF-ACT.

ING LUBRICATOR for Cyllndars s

:o:hnﬂ:m:? [ o'vu 120 1R In 'lh« .8,
ne dreds of station engines,

NATAAN & DREYFUS, 108 Libetiy sty N, Y.

EACH'S Seroll Sawing Machines.—Choap.
ol an t e, F 2
oo Tist. send 10 1l: L. BEACH # Fution St 8rF, 0

S Working Models
LT A . % o o

PORTLAND CEMENT,

From the best London M%“ﬂl'{/f?l""' For mle l-;
ND, 8% Cu w N Y,
A P'ractioal Treatise on Coment fur'nllhod“ll‘:l" ‘hN nis

RON P}:AINE;{!B, ENGINE LATHES

8, and other Machiniats' T

fty,om e sod g, CHot e Wi Beates
0

ING CO, New Haven, Conn. MANUFACTU

LU}

N. Y. PLASTER WORKS,

ANUFACTURERS of Calcined P y ust, Terra Al
L ANUF 'RERS of Calcin ‘.“‘é,’,‘,‘,",‘.’. hluu'l: r, Marble Dust, Te ba, &e, &e.
vyur Quarries are in Nova Scotla., WO

s Our
RKS, 469, 41 & 4% CHERRY STREET, NEW YORK.

o of all its customers, in &l branches of busl-
:3:.7:“-‘\'1 parts of the world. THE TANITE CO. man.
uf«cture both the Solld Wheels and the Machinery to
mount them on, and study both the gencral and the
spocial uses of thowe goods. Ifinexperienced waers will
buy goods of equally nexperienced makers, they must
expect ravure, and onl{ fallure!

on had better decido st once to deal directly and
oxclusively with some one Standard Co. who make both
Wheels and Muchines, than wander round exprriments
fng with all tho now makes that appear in tho markut,
ﬁml directiy with us, try tll you got -‘unoil‘. nr‘ul then
atick to us! b | N9
Stroudsburg, Monroo Co., Pa,

HOMAS'S FLUID TANNATE OF SODA
moves Seale and does not Injure Boller. Price
e, Prr'r 1h. In bbis. 500 Ib,, 4 bbls, 250 1b., i bbis, 125 1b,
Soe “Bolentine American”™ of May 8, 1572, page 20, or
send for cirenlar  Scale K 1och thick adds 20 per cent to
cost of fue) ; Scale 4 inch thick adds 130 per cent to cost
of fuel, and esuses Holler to become almost Red Hot be-
fore it can make steam, The following quotations are
from Jettors recelved from ax mapy different States
“We are highly pleased with the results obtalned by
fte use. =" With three applications there were near tour
Baosbels of Scales removed from our Boller."—" We are
satisfiod that 1t will do all It is recommenaed to d0."—
“*Weare uslog It with sucoess ; think 1t best ever used
for the parpuse.~* Tho scale Is brittle ang rapldly
loosening.”—" It appears to bave done more d than
any thing olse bhas done (n the same length of time,"—
*UIE has so far worked very satiafactorily In cleaniog our
Boellers. " Our Dollers all contained scale, ve ard,
from & to X tnoh tluck, We commenced with 251b, Tan.
nate por week for each Boller, and have now reduced to
101b, per woek, Our Bollers are now free from hard
scalo with but Httle soft scale, Our water I8 very hard,
No fojury 1o the Iron thua far. Woe constder the artiele
infinitely superior to any other we have used. We have
presented some to our nelgbbors, and they all report
excellint results. Ope, In particular, says, one applica-
tion did more tor his Bollers than $50 expended (o labor,
{cking off the scale. We saw your advertisement in
e * Sclentific American,' and thought we #fould try It,
and are glad we dd."  Address orders to
N. SPENCER THOMAS, Eimirs N. Y.

THE

SCIENCE RECORD

FOR

1873.

A Compendiam of the Scientific Progress and Discove
1'1‘:r h«m hqunx Y ear, u‘l;.mw with

orver ETAYIOES. pages,

. octavo. Price, 2.

HIS NEW AND
splendid book embraces
the most Interesting Facts
and Discoveries in the vari-
ous Arts and Sciences that
bave transpired daori the
preceding year exhibiting in
one view the General Prog-
1em of the Worild fn the fol-
lowing Departments:
1~CHEMISTRY AND MET-
ALLU A
2~-MECHAXNICS AND EN-
GINEERING.
4~FELECTRICITY, LIGHT,
HEAT, SOUND.
¢ ~TECHNOLOGY.—Embrs-
ciag New and Usefal I
ventions snd Discoverics
to THE ARTS:

TURE.
£~AGRICULTURE.
3~RURAL AND HOUSE

HOLD ECOSOMY.
E—-MATERIA MEDICA,
(T}HHI}APEUTICS. HY-

HISTORY

1C8, GEOGRAPHY.
~GEOLOGY AND MINERALUGY.
M ~ASTRONOMY
M ~BlOGRAFNY

Every person whe desires to Do well informed coneern-
the of the Arts and Sclesces should have »
€Opy of BCIENCOR HxooxD yoX 1578 It is & moet 12
leresting and valuable Book, snd should baves place iz
evary Household, io every Library.
. Oetave, Hsndsomely Bousd. Over 1% En-

[ v v

Sent by mall 1o all parts of the country, on recelpt of
e price. A Hberal discoust 1o the trade and Le <aD
Vassers. Forsale at all the principal Bookstores.

MUNN & €0, PusLI=HERS,
37 Park Row, New York Clty.
TER SCIENTIFPIO AMBRICAN will be seat one year

S5d one copy of ACIENOE RECORD FOR 110, on
receipt of MW,

SOLENCE RECORD FO, 3, uniform with the
SSove. Price 1. Lihesry Mfd -?ﬁw.

Wovs. Frice #1. Ubesry Madlng. %0
aq

Do D sy Eciihs TR

DROP PRESSES, i/ init, KEES CU.

WIRE ROPE.

GENTS WANTED—Anybody can make

ﬁ(‘ 1t pn{. Firat class articles for Office and Honxo

01d une.  Manufacturer's prices, and enormous profits
Alldress, for Clrcular, JAS, H. WHITE. Newark, K. s

SILICATE OF SODA.

L. & J, W,FEUCHTWANGER, 5 Celar 8t.,,N, Y.

0TO-ENGRAVING OK.

62 Courtlandt Street,
-t ——— /NEW YO

avornge abest JALF Dhe wrual rales for woed
Olronlers ¥ree, Dock of Specimens $1.00.
The * Sclentific Amerioan ' uses our plates.

Todd & Rafferty Machine Company,
MANUFACTURERS OF

The celebrated Greens Varlable Cut-Of Ep,
Patent Tubular and Flue

no; Lowae's
Boflers ;: Plain Slide Valve Sta.
tlonary, Holsting, and Portadle Engines. Bollers of all
kinds. Steam Pumps, Mill Gearing, Shafting, &c. ; Slik,
Tov.mkm.w:}f.llope.mx.udﬂtm Machinery.
Agents fortheNew Haven Manufacturing Co.’s Machin-
ists’ Tools; for Judson's Governors and Stop-Yalves:
Sturtevant Blowers; and Differestial Pnl#v Lﬁ
WAREROOMS. 10 BARCLAY ST., NE YORK.
WORKS, PATERSON, NEW JERSEY.

"SCHLENKER'S PATENT

BoLT CUTTER)

New INVENTION. ADDRESS,
, HOWARD IRON WORKS. BUFFALO.N.Y,

- MORRIS, TASKER & CO.,
MANUFACTURERS OF

AMERICAN CHARCOAL IRON

Boiler bes.

WROUGHT-IRON TUBES
AND FITTINGS, FOR GAS, STEAM
WATER, AND OIL.

§¥ Steam and Gas Fitters’ Supplies, Mach
Coal Gas Works, &c. &c. Lt et (o

NO. 15 GOLD ST.. NEW YORK.
INDEPENDENT

BOILER FEEDERS

SEND FOR ILLUSTRATED CATALOGUE

COPE&MAXWELL MFG.CO.

HAMILTON.OHIO.

SILICATE OF SODA.
L& 4. W, FEOCHTN RO S Codar SL., X. T.

For Sheathing, Roofing, Deafening, C:
sud Clreulars, to B. E. Hare & Co.. 50 & 58

BUILDING PAPER!

t Lining, and as & substituto for Plastering. Send for Ssm
rk Place, N. Y., or Hocx Reven Parez Co,, Chicago.

WIRE ROPE.

JOHN A. ROEBLING'SSONS
MANUYACTURERS, TRENTON, ¥. J.

OR Inclined Phnoa,SunquShlp Rigging

Bridges, Ferries, Stays, or Guys on Derricks & nes,
ller Ropes, Sash Cords of Copper and Iron, Lightain
Conducters of Co[‘?ur. Special attention given Lo hols
ing rope of all XKinds for Mines and Elevators A&plj for
circalar, giving price asd other Information nd for
oamphlet on Transmisston of Power by Wire Ropes. A
larye slock constantly on band &t New York Warchouse
No, 117 Liberty stroet.

A Srxoiuex Cory

of the AMENL

CAN BUILDER
Scll 10 SOy S0Cruse 10T S5 cts. HAMLES D, LAKEY,

™ Murray Street New York.

AMERIGAN SAW G0,

No. 1 Ferry St, New York.

Movable-Toothed Circular Saws
PBRPORATE\I_LCROSS-CUT,
SOLID SAWS.

IVENS & nn"gﬁokss PATENT
ﬁccentric-(}eared Power Press.

NILESTOOLWORKS,

HAMILTON, OHIO.

“TILI [RIPRY [USIOATU() S Avay)

TOYE'S MILL FURNISHING WORKS
are the largest In the United States ’llu') make

Sure Millstones, Fortable Mills, fmut Machines, 'sckers,
MU Meks, Water Wheels, Pulleys and Gearing, specially

Joht W, Mason & Co., & Brosdwsy, New York.

sdapted o Sour mills, Bend for eatalogue 2
. 1 . T.RN0YE & b’O.‘-r. Buafalo, N. Y.

PATTERNS & TOOLS FOR SALE

The Burdon Iron Works (Hobbard & Whittaker) offer
for sale thelr large stock of valuabie patterns, lnrlun_)lnx
all kinds of Engines and Pusaps ; Pulley, Fly, Band, Gesr
and Worth Wheels; Sagar Mllh.'}‘ﬂctlun Calendor, Frie-
tion Clutoh and Friction Wheels: Screw, Lever, Drop and
Hydraalic Presses; Boiler Heads, Drum Heads, | .-Hrl_'
Fronts, Ash Paus, Grale Sars and Clrcalar Grates; Milow
Mocke, Hangers and lllioxl;w. S\lhf ™ ln_; ull Lathes, Drills,
Planers, Shapers, and Bofler Makers' Tools,

THUBEBARD & WHITTAKER,
Front & Pearl Sts,, Brooklyn, N, Y.

BUILDE RS Bitriet b

Machinist’s

Tools,

| LUCIUs W. ‘i@ﬁ%ﬁ%‘&m

| e e R .
ew DOUBLE ACTING

BUCKET-PLUNGER

) SteamPumps

ALWAYS RELIABLE.
VALLEY MACHINE COMPANY,

'i
— Easthampton, Mass,

l) ANSOM SYPHON CONDENSER perfocts
N and malntatne vacuum on Steam Engines at cost of
one per eent (ts value, and by its use \u‘.n."m Paos are
mb with 1ail yacuum without Alr Fomo. Please onll at
the Company's office, Daffalo, N, ¥. Clrculars sent to

Sl e s
V. O :
p8Tm, wew Forkcny: ATTTONME AsAL Adtivee

T !B nol"lgn%c??.'"a.
R e A e

Lann, R

TR
LATEST IMPROVEMENT
1

LUBRICATORS

This NEEDLE-VAL

Locomotive and su‘(n‘o.?."‘ n.n 4

mehlnml:h.:d '“."llh
dressing s

niea
ad: ope by

CINCINNATI DRASS WORKS,

MAHOGANY

ROBEWOOD, WALNUT, WHITE HOL
SATIN WOOD HUNGARIAN ASH, e
ALL KINDS OF WOODS,

IN L0GS, PLANK, BOARDS, AND VENEERS,

UEO. W, READ & €O,

bR R T B
0l

"‘ nelone L stauip lnrpcil:ﬂmu.ul -n&'f-ﬁgmﬂd'

Fire! Pire!

Wenrenow offering onr Entive Stock of Veneers

Blightly damaged by the fire of 13th | Brao
Haiearooms, l*’ and 172 Center ﬂtu!?:ll"“ pn: s

Less than Half their Cost,

oA RIS iy gy, Mgt
great n:r"-ln. v 3 s e
(J‘rE().l W.READ & CO

86 to 200 Lewis Streetd i R,
VYeneer Cutting Machines

FOR SALE,

ONE RII’RA.I.!.Y MACHINE, catting 4 ft, long

nnd nmeter,
ONréul:f.lclN(i MACHINE, cutting 5 ft. 0 In,
Both In pertect order, with pall .
plete l(-?immcmn:ulc. pﬂuﬂu'""""" §av oo
READ & CO

Address GEO. W, "
155 to 200 Lewis Street, £, It., Now York,

The Pulsometer or Magic Pump.

The simplest, most durable and effective
Steam pump now 1n ose. Adapled Lo all
situations and performs all the functions
of a stesm pump without Its conseguont
Wear saod care. No hinery avout it
Nothlog to wearout. Wil pump gritty
ormuddy water without wear or sniury to
its parts. It cannot get out of order.

C. HENREY HALL & CO.,
2 Cortlandt Street,
New York Oy,

ExErY WHEEL MACHINERY
for gninding Tools and Metals, gum-
mlnﬁhs:'u leaning

er Knlves perfectiy u-uﬂ'n
—unequaled !orlhtllcﬂlw iy
of tta material and work ‘;Mp.
the durability of every nart, Address
. AMERICAN TWIST ORILL COM-
PANY, Woonsocket,. R. 1.

Niagara Steam Pump.
CHAS. B. HARDICEK,
23 Adams ot., Brookiya. N, Y.

1,000 IN USE.

Adclress
ROOT N M EN-
GINE CO,,
2 Ay, & 3th Street,
New York.

P BLAISDELL & (0,

Patent Drill Presgés'?v;ﬁ?h Quick
Return Motion,

In the Market, also other Machinist Tools.

xp rox Crrs,
s WORCESTER. MASS.
—

‘HATION ALIAVS SJLO0U

Oune copy, One year “‘:
Oae copy, MX months by

Ve copy, four months
One copy of Sclentifc American for one year o and
one copy of eagraving, * Men of Progros .
One copy of Sclentifie American for obe yoar, and
one copy of * Science Record,”™ for Lo B .
Remit by postal order, raft or cxpross. .
The postage on the Sclentifie Amencas I fire mu".
quarter, payable at the ofice where recetved. Olll‘".
subsoribers must remit, with subseription, D cenls ex!
10 pay postage.
Address all lotlers and make all Post Office orders

drafts payable to

e
-

37 PARE ROW NEW YORY
TVHE  Sclentific American " is printed with
HE * Sclentific erl ] Is tod wi .

any address

Cotnbard sta., Pullade




