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IMPROVED HORBIZONTAL TESTING MACHINE.
We illustmated in a former number one spplication of
Richle’s method to testing the strength of metals, rope, ete
Our present engraving refers to a novel device on the samo
principle, which, however, in addition to other advantages,
allows of experiments being made not only upon small frag.

ments of material, but on pleces of considernble length.
The machine represented is of 70 tuns capacity. At one

end, enclosed in an fron frame, is a heavy intermediate lever,
the upper fulcrum of which bears against a plain steel sur-
face composing a part of the iron frame, accurately and
firmly inserted. The lower fulcrum presses sgainst the
clevis that connects directly with the tools that hold one end
This intermediate lever is suspended

of the test specimens.
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multiplication of leverages, causing so much to depend upor

more calculation, is dispense d with Instend of & number o
fulerums, two main fulerums bear the whole strain, anc
these belng made in certain lengths, according to a regula
points.

For further particulars address Riohle Brothers, No. ¥
Liberty stroct, Now York city, or Ninth strect, below Coates
Philadelphin, Pa

A Now
M. Mori, the Japanese ckargé d' Affaires, has written a re
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Language for Japan.

orientalist at Yale College, in which he states that the pres

rule. obviate any danger of the crumbling of fine bearing

markable letter to Professor Whitney, the distinguished
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[OS
vided with transverse grooves, which form a bearing surface,
the circular object hield therein having its center In line with
|them. C isa plate pivoted to the jaw, A, and its opposite
| end rests on an offset on the stationary jaw, The circular
bolt held in the vise will therefore be supported as indicated
by the dotted lines st three points, the grooves and the upper
edge of the plate, C. These parts maintain the same rela-
tive position to whatever extent the jaws are separated, the
free end of the ||lul|', [ dmpping as the jl'! recede, and
vice versd, thus lowering or raising its upper edge in propor-
tion to the separation of the jaws.
.
Deacon’ Chlorine Process,
It is well known that, by Deacon’s process (described on

per Annum,
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at the larger end by clevises that swing from the iron frame,
and at the smaller end from a compound parallel crane beam,
that rests upon pedestals. Upon this parallel beam is an
ordinary weight dish upon which U, 8, standard weights are
placed to weigh the strain that the test piece is being sub-
Jucted to; one pound on the weight dish indicates a strain of
one thousand pounds on the test specimen. At the other
end of the machine is a hydraulie jack and pump, which are
placed upon low, strong wheels and run along a railway ; they
ure stopped at any desired point, by means of keys dropped
into slots about 10 inches apart in the railway ; this isin or-
der to accommodate the length of the test piece, which
might be but & few inches, and can be s hundred feet long
or wore, The power is applied merely to take up the slack,
but the strain is weighed and even broken by the weights
belng placed upon the weight dish on the crane beam, which
must be kept parallel by the use of the power and weights
togetier, The equipoise of the beam is indicated by means
of o finger point that must vibrate frecly when the proper
weight 1s applied. This is clearly shown in the engraving,
between the pedestals.  When the test piece is in position,
the lever and beam muost be balanced by means of the bal-
ance cup hadging from the extreme end of the parallel
beam. Al the bearings and fulcrums are steel, made very
strong and true, and as each part swings perfectly plumb,
there is no friction, so that a strain upon a specimen can be
weighed to within s few pounds. Thoe operation of the jack
and pump is as follows: The handleof the pump being oper-
ated, the plunger of the juck i foreed out horizontally, and

In order to get the plunger back
nguin, u lover i raised which catehies in n ratchet, and which,
when pressed down, forces the lattor baek again; this opora-
tion also sends the fluld buck from the juck into the pump
reservoir, The iron frame and the thmbers that sapport the
iron guides are sll firmly secured to a foundstion of ma-

;

The machine represented in the illustration, which is
straining & piece of double riveted boiler plate, was built for
purpose
bolts and boiler plate, and is ninety feet long when
for use. The construction of the device embodies
principles, that can be modified indefinitely and ad-
apply any desired strain, to any material, in any
form—including the erushing resistance of iron or
, transverse straln of girders, and torsional
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: merit of this apparstus, in addition to its
dent compactuess sud strength, is its simplicity, 1t will
e noticed that, by using the parallel crane beam and a singlo
counting or multiplying lever, apy claborate construction or
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of tosting chain, wln,nndhcmpropn..ln.

jaw. The slotted lug, B, on the stationary jaw holds the
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RIEHLES HORIZONTAL TESTING MACHINE.

ent language of Japan is inadequate; and that it is the
opinion of the best educated men and most profound think-
ers of that country that, in order for their nation to keep
pace with the age, some copious, expansible European lan-
gunge must bo adopted, which must be taught in the schools
and gradually made the common vernacular. The present
Japanese dialect is merely a spoken one, having little or no
relation to the written language, which is a corruption of
the Chinese.

The English language, the writer states, would be adopted
in preference to another tongue, were it not for its many ir-
regularities and the absence of law, rule, or order in its or-
thography. Mr. Mori's idea is to invent & new language or,
rather, a modification of an old one. In other words, he
proposes to compile spelling books, dictionaries, grammars,
and other text books teaching what may be termed *‘ simpli-
fied English."” The forms “* speaked, bited, thinked, buyed,
comed, beared,” will be substituted for the commonly re-
colved preterites and participles, and all plurals will be made
regular, Spelling will be reduced to a purely phonetic busis,
and in fact the entire language will be recast,

LATHE VISE.
Mr. J. B. Low, of Ravenna, Ohio, has patented the accom-
panying convenient form of lsthe vise, which may be used

in connection with the lathe tool carrlage, either as o rest
for bolts while cutting threads upon them, or as a holder for
drills and other lnthie tools in ordinary use. 1t also provides
a rest for the bolts while they are held by the instrament,
which will adjust itself to the varylng dismeters.

The vise is of ordinary constraction, A being the movable

page 73 of our volame XXVIL), chlorine is made directly
from muriatic acid, without the intervention of manganese
dioxide. It is justly regarded as ope of the most important
technical improvements of modern times. At a recent meet-
ing of the Leipsic Polytechnic Club, the subject came up for
discassion, and some interesting facts were elicited. Dr.
Gruneberg remarked that much depended upon keeping the
temperature of the furnace constantly at 700" Fah., and this
point was carefully observed by the inventor. It was also
found necessary to dry the chlorine to insure a high grade of
bleaching powders. This was accomplished in some facto-
ries by using chloride of calcium, and in others by substitut-
ing sulphuric acid. Deacon's process was highly prized in
England for economical and sanitary reasons—the escape of
muriatic and chlorine vapors into the air was avoided, and
the costly black oxide of manganese was dispensed with.
The great cost attending an entire change in the construction
of the manufactories of bleaching powders has stood in the
way of a gencral introduction of the process into Germany.,
All of the old chlorine retorts are useless, and the floors for
the lime must have ten times as much surface, owing to the
dilute condition of the chlorine, In England, however, many
establishments have adopted the new method, and it -pm;-
likely to supersode all others. Dr. Hurter was mentioned as
the chamist who had studied the chemical reactions of the
procees, and Lo had been of great assistance to Deacon. 1t was
stated by Dr. Glaser that there was a larger consumption of
fuel in Deacon’s process; but, as the costly manganese falls
out, this objection was considered as overruled.

- - ————

Detection of Small Quantitios of Titanium,

For the detection of small quantities of titanium, Mr. Ap-
jobn recommends to fuse 12 grammes of the finely pulver-
tged muneral with six thwes its welght of acld sulphite of
potash, until all of the freo sulphuric acid s expelled. Pul-
verize the cold mass, exhaust with water and boll the hlgh-
Iy diluted squeous solution in sulphite of soda. As soon as
the precipitation Is complete, allow the liquor to cool and pass
o little sulphurous acld through it to dissolve any small
fiaces of fron or aluminum tha* may have been thrown down
by the previous operations.  The precipitate of titanie acid
thus obtalued can serve for the prepamtion of any of the
salts of titanium, It is an Interesting fact that llu.nh' acid
readily absorbs nitrogen, and upon this property Du Motay
hus founded a method of making smmonia directly from the
alr
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The Territory of Oklahoma,

tool post, as shown, The lnner sides of the jaws -y

' | territory, under the above name, ont of lands now

A bill Is now before Congress for ()lp'yrg‘n‘n“‘,not o

pertaining

1o the Indian te reitory
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10 boiler room or engine room, it will be Jgnited by the fire
% bﬁr by belng lot enough to Durn when wmiqg In con-
‘i&tf’vﬁmdr, o pamo way ae we often see by night the
tiamen flaring out of tho topa of the smoke stacks of our
viver stesmors, and nu I often observed in our furnnces and

cooking wtoves whon wuddenly apening tho doors; some of
tho Tattar Tiave been Improved in this respect by holes ad- :
mitting wir over the fire, and aro thas enlled gas-consuming |
M(a’u:'lmkl that 1t fs much more probable that Barnum’s |
mugeum took fire from such a eause than that, necording to
tho Firo Marslinl's theory, the banked up fires mado the pipes
in tho upper part of the furnaco lotter than the fire did
when the full deaft cansed an active combustion.

—— L L - -— -
NTOMOLOGY IN CONGRESS.
Our legislntors in the House of Representatives haye placed
on record n very amusing debate over the question of increas.
ing the appropriation for the Department of Agriculture l:cur
tho coming year. Thoe argnment took place during the dis-
cussion of the Legislative Approprintion Bill, and the oppor-
tunity was seized by several memboers to explain at length
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GAS LIGHT AND STEAM HEAT.

The question of heating our buildings by steam is now
about in the same condition as was the question of light-
ing our dwellings by gas fifty years ago. It is true
that gas is the safest kind of light, much safer than any
kind of lamp, whether kerosene or oil, and even more safe
than candles,which, when left burning in a corner and forgot-
ten, have often been the cause of fire. Notwithstanding this,
there were, at the time mentioned, scores of people raising
their voices against the introduction of gas in vur cities
and houses; they declared that we should not be safe
against fires for a single moment, that such combustible ma-
terial as gas in the pipes under our floors, connected with large
reservoirs containing thousands of cubic feet of the inflam-
mable stuff, was worse than & gunpowder magazine; that
a city possessing gas works was subject to the risk of blowing
up at any moment, that a house using gas was especially un-
safe, and that insurance companies would not or could not in-
sure such & building ; and a few single instances of accidents
caused by the careless or ignorant use of gas were pointed |
out as proofs of the soundness of the fears of the alarmists,

We have now exactly the same kind of alarmists among us,
who, notwithstanding that heating buildings by steam is the
most safe of all methods, far surpassing the hot air far-
naces and infinitely safer than having a separate fire in each
room, raise their voices against steam heat, and attribute
every fire, taking place in & locality where steam is used,
not to the fire in the furnace, or any other cause, but to the
steam, making the pipes red hot and so igniting the wood
work in the neighborhood of these pipes. In order to sus-
tain this theory, they have taken refuge in the fact that
when steam has been very highly superheated, that is,
passed through an extensive superheating apparatus (which
essentially consists of a series of pipes, laying in an active-
ly burning furnace) and thus raised in tempersture to a
bright red or white heat, it may, under certain circumstances,
heat the tubes through which it afterward passes to such s
temperature that the pipes become dangerous to woodwork.
They overlook the fact that, in none of the boilers used to
heat buildings, do the conditions necessary to superheat the
stoam exist 1o such & degreo as to become dangerous; while
: :f great majority of boilers the steam s not superkeated

In expressing our opinion, as we have repented| done, in re-
gard 1o the impossibility of igniting wu'od by :-u»nm, weo of
course hnd only in yiew the practical gide of the question, the
existing boilers in actusl use for heating buildings nmi not
steam proceeding from extensive red hot coils pming'through
furnaces, and, for instance, used for distilling or lenting wub.
slances to temperatures far ubove that of the steam found
under all other circumstances, If those who appenr so
conyineed of the ease with which steam will heat iron plpes
to such a degree as would become dungerous for wood wnrk'

wauld take the trouble to try what they can themgelvon ac.
complish in this line, they would (in case they have no nlhc.r
abject In view than to know tho troth in this matter) soon
become convineed that it s not so enny Lo get the tempern-
ture up to the required degree, that alloged results are highly
exaggerated, nnd that the formation of superheated steam with
the fires banked or withdrawn is n grows illusion without
sny foundation in fact. Banked fires nro thomuelves o gouree
of danger, as by whutting off the deaft and nocess of alr,
th‘:;o mity bea greator nmount of eombustible ases grm'r'-
ated than l:;: w:-;ulbln air can consume; this imperfect
ves rise W u mixture of two geses, some un.
m’;mﬂmm, and lmperfectly burned carbonic oxide,
earbonic acld, to which the gas burng under free

[on the subject of scientific agriculture.

" | Latin names of insects he quotes ad libitum, and, beeause he

what they did, or, more correctly, what they did not know |
For Mr. 8, 8. Cox, |

of New York, was reserved the distinction of delivering an !

orature of the conntry. With a narrow mindedness which
weo wounld fain believe did not arise from ignorance, the gen-
tleman took oceasion to hold up to public ridicule subjects
which, becauge they were beyond his faculties of compre-
Thension, he evidently inferred exceeded the reasoning powers
of every one else. After humorously adverting to the de-
partment in general, he singles out the entomological report
a8 o target for higwit.  *“God help us to u faithful loxicon,”
Le rather irreverently obgerves, and then brings down the
House by facetiously alluding to o *“bureau of bugs.” The

is unaware that, by such appellations, the possessors are
best known, described and distinguished throngh the world,
free license is given to the exuberant scintillations of his
humor.

Without proceeding further to review the absurdities of
the member, we would inform him that the reports at which
he snvers are prized and sought for by ngriculturists and
lovers of science generally throughout the entire country.
They are of the highest use and importance, as the demand
for them testifies, And as for their being recondite or ab-
struge, we cannot find anything in them that any one ordi-
narily edueated in natural seience would fail to comprehend,
It may be witty and nmusing to make such speeches, but we
venture to suggest that, although they are excellent examples
for stump oratory, they are beneath the dignity of the House,
while they are far from caleuluted to foster publicinterest in
a young and valuable department which needs and richly
deserves the utmost popular support. !
The discussion of the question of treating so indispensable |
an office as that of microscopist, involving a salary of $1,200,
and that of raising the pay of the Commissioner of Agricul-
ture a couple of thousand dollars a year, fills nearly an en-
tire page of the Globe. The expediency of devoting this triv-
ial sum to purposes of direct national advantage occupied |
the attention of the House for hours, and the increase of
salary to the commissioner was in the end refused. Itisa
suggestive fact that the same body, with half the discussion,
devoted fifty times the pittance asked to satisfy the demands
of a few useless officials and to advertise a number of private
individuals at the Vienna show, It is a strange policy that
refuses hundreds for the national good and devotes thousands
for purposes of private gain.

THE VIENNA SHOW IN THE SENATE.

The Senate has at length taken action upon the Vienna
Appropriation bill. The amount to which the sum devoted
has been raised, together with the further expense involved
by the amendments which haye heen added to the original
act, of which but the form has been retained, authorize, we
confess, a rather more wholesale raid upon the Treasury
than we anticipated; but it Is probable that some reliance
may be placed upon the Lower House to cartail the extrava-
gant proportions which the measure has agsumed.
The bill passed by the House provided for the appropria-
tion of 100,000, and authorized the President to appoint
twelve skilled artisans to roport upon the Vienna show. As
returned by the Senate, it devotes £300,000, calls for the se-
lection of geven seientific men and vight skilled artisans,
whose expenses, not to exceod $2,000 each, are to bo paid
from the above fund, and who shall report, ete,, and it author-
izes the designation of one hundrod nsslstant commissioners,
who, strange to say, are to recoive no compengntion.  Sena.
tor Schurz, of Missouri, opened the discussion by presenting
the favorable report of the Committes on Foreign Relations,
and was supported by Senators Cameron, Hamlin, Morton,
ll‘ml Bprague, In opposition, Senntors Chandler, Saulsbury
Casserly, and Trumbull condueted the debate, As umm.l.'
::::::-xl:::;i::«l:n ,(,:i::’.‘,i,(,:::‘\‘e‘;ﬁ ngain declared to net as o full -
8N ' nterprotation placod upon its pro-
’\'mlmm by the Commissioner was onee more
I'hin wo have ropeatedly disproved ;
useloyy,

brought forward.
o further nsseveration is
T'he fucts that we nre to have an Exposition of our
own before long, and that nations aro like
we do not go to their festivitios, the
to como o ours—

individuals—if
y will retort by refusing
were frequently roitorated, and special
stress was laid upon ““ the great many objects for which the

Of wutficient air.  When such gas, by redson of hay-

;;mm:.y I8 1o be expended.” Happily, the latter are for the
it time In the history of the controversy enumerated, and

the followlng list i, s stated by Benator Behnrz, derived
“ gentlomen connected with the commission,” tt»m’ , ofs
fica expenses of onr comminsion in New York ; freight from
Trioato to Viennn, and back ; unpneking and inetallation of
goodis; gunrds, interpreters, loeal commissioners, and gen-
tral office oxpenses at Vienna; oxhibition tax for place ocen.
pied in building; the building of foundations for onr ma-
chinery ; ndvertising, catalognes, circulars, insurance, free
pucking, and returning goods to exhibitors; cost of scienti-
fic commisgion to vigit and report on the exhibition; print-
ing and circulnting reports of seiontific commisgion ; salaries

lof Commissioners; separate structures in park for ngricul-

ture, schools,” ete,

After porusing this list, wo haye only to express our won-
dermont that so modest a sum ag §300,000 has been con-
siderod suflicient to meet so varied a category of expenses.
More astonishing still is it, however, to contemplate the pre.
gent proportions of the plan in connection with the original
net which was passed in Congress in June last. We com.
meneed with o simple bill of a few lines anthorizing the Pre-
gident to appoint one or more agents (nothing is said about
“ Commissioners-Genernl ) to represent the United States at
Vienna, with o distinet proviso “‘that such appointments shall
not impone upon this Govornment any lability for the expenscs
which they (the agents) may occaxion.” Here was no ontlay;
it was affirmed that the act was intended merely to confer a

| offusion which deserves & prominent place in the comic 1it- i little dignity on gentlemen who wished patriotically to benefit

the country. Now we are to pay for freée trangportation of
exhibited articles; pay not only the Commissioner, but his
nssistants, large salaries; pay for the buildings in which our
goods are to be placed ; pay for s scientific commission, and
even pay to insure and set up the very machinery that we go
to all this expenge to transport.  'Why not continue, and buy
the goods out and out, and pay the exhibitors at once for
going to Vienna? As Senator Trumbnll said, it is safe to
predict that a million of dollars will be taken from the Trea-
sury nnd be assessed upon the people of this country by way
of taxation to pay the expenses of this Exposition before it
is through with, The farce of the Paris show is to be re-en-
neted, with additions.  In that case as in this, after we had
appropriated money for commissioners, we devoted n still
further amount to build houses to contain our articles. We
goined nothing beyond half a dozen yolumes cf scientific re-
ports now difficult to obtain, a grand advertisement for a few
wealthy and well known manufacturing firme; and, after all,
mude a display which was so badly managed as to make it
anything but creditable. The unpleasant fact remains that
over a half a million of dollars, according to Senator Trum-
bull, was directly disbursed from the National Treasury.
Senntor Schurz urges that our ideas strike down the whole
plun of international exhibitions, We cannot trace the rea-
soning by which hie attains this conclusion. If this Exposition
were to take place in a country which had a code of laws not
clenrly oppressive and unjust; if inventors could acquire its

| benefits without more than compensating for them by the

loss of their rights; if, in short, it even produced upon the
pecple of this nation the effect which such enterprises are
designed to have, and that is, to awaken the industrial class-
es to new efforts, to stimulate them to rely on their own ox-
cellences and not to turn supinely to a fatherly government
for help, we should be the last to call up any opposition.
But when, as is manifestly now the case, it is proposed to
tax a nation already overburdened for the benefit of a few:
when, under cover of adisinterested patriotism, every possi-
ble effort is made to deplete the Government Treasury ; when,
to gratify a feeling of false national pride, we are asked to be
contented with such reasons as *‘ we ought to be liberal,”
when we are without the means to pay our just debts: “en-
courage immigration ” when foreigners from almost the vi-
cinity of Vienna are pouring in by every steamer in such
numbers that our local charitics can barely keep them from
starving in the streets: ‘‘advertise our products” when the

| same are already thoroughly known throughout Europe: or

“conciliate Austria” when that country has fairly insulted
us by ignoring our request for even a modification of her
unjust code: then we, as a journal striving for the public
welfare, together with our legislators in Congress who have
the true interests of the country at heart, do but advocate
the right in opposing a measure which, if not prejudicial, is

plainly of no benefit to the nation at large.
—_— 1@

THE OCEAN TIDES AS A PRIME MOTOR.

The power of the ocean tides is the only power on earth
due directly to gravitation, All other powers are obtained
by the intervention of solar heat, which causes the watery
vapors to ascend. These, returning as rain, are the cause
of the rivalets, rivers and all wator power,  Solar heat also
causes the unequal expunsion of the air and go gives rise to
air currents, or winds, which drive our sailing vossels and
windmills. Aguin, the solar heat causes vegetation to lonrish
and so produce combustible muaterinl, which is used either
fresh, as wood, or from the inexhaustible deposits, stored up
in geological perlods and transformed by age and cireum-
stances into conl, potroloum, nsphaltum, ete, Tho hent of
this fuel is, in approprinte engines, changed into motion, or
certnin products of vegetation are consumed by animal bodies
which, in rveturn, may be utilized as moving foroes; or,
lnstly, the solar leat may bo dircetly employed to move ma-
chinery, a problem to which it appears that Captain Ericsson
the well known inventor of the ealorle ongine, the monitors,
otc., appears now to have devoted the rest of his life,

Indeed, whichever way wo turn, we seo that all life and
all motion on the surface of our earth, with the sole excoption
of the ocean tides, may bo traced back to the heat of the sun
as primary canse ; and sho power we may obtain from the tides
is due to the combined attraction of the sun and moon. In-
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vestigations in this regard have shown that the original tide
_wave Is generated In the Pacific Ocean, and that this wave
moves westward with the apparent motion of sun and moon,
ono wave following the sun and another the moon, but as
the motion of the latter body is slower, the lunar
wave is continually overtaken by the solar wave; if the
whole equatorinl belt of our earth were water, the solar waye
would make the revolution around the earth in 24 hours,
while the lunar wave would accomplish this in a little over
95 hours. As it is, however, the continents of Afries and
America prevont this regular low of tides, and the Pacific
tide waves have to go around the Capo of Good Hope, and
thence spread northward through the Atlantic Ocean.  Any
gulf having a funnel shaped mouth, placed in the right
dircction, will increase the hight of the tide entering it; this
is the case with the Bay of Fundy and the Red Sea; and
all gulfs having & narrow entrance not placed in the right
diroction will have a tide wave of much less hight than
thiat In the free ocoan ; such is the case with Chesapenke Bay

and the Baltic Sea.  Different- forms of the coast and its di- |

rection will exert a similar influenco; while the greatest
divergence will be reached whero the tide wave reaches any

place from two sides, s is often the caso bohind largo lalands. '

The effect will be then, of course, to increaso tho highe, if
the high or the low tides coincide, whilo tho hight will bo di-
minished and even tho whole tide noutralized if the high
tide wave, m from one side, coincldes with the low tide
from the other side.

1t is thus not at all surprising that the tides are so diffor-
ent in different Jocalities. In the Bay of Fundy the differ.
enco botween the ordinary high and low tide Is 70 feot; at
the mouth of the Severn, England, and at 8t. Malo, France,
it i 40 feet ; at Guornsey and Jersey 86 feet; at the mouth
of the Scheldt 20 feet, along the coast of Holland 10 to 16
foot ; along the coast of the United States the tides vary from
4 feet to 10 and 20; while in the Mediterrancan they are
searcoly perceptible.

To ostimate the power of the tides, we have only to consi-
der that the atteetion of sun and moon elovates the surface
of tho ocean to amean hight of about two feet; this happens
twice in 24 hours, and we may then set down the extent of
surface thus raised at half the surface of the earth, of which
the ocean occupies three quarters.  Wehavo then 100,000,000
square miles of water 2 feet thick; every square milo of
water of this thickness contains nearly 60,000,000 cubic feet,
or 8,840,000,002 pounds of water, and this multiplied by
100,000,000 (the number of square miles affected by the tide)
gives the enormous number of 884,000,000,000,000,000 of
foot pounds exerted every 124 hours, or 750 minutes, which
is 500,000,000,000,000 foot pounds per minute; dividing
this by 88,000 to reduce it to horse power, we obtain more
than 15,000,000,000 horse power for the mechanical value of
tho tide wave over the whole surface of the earth; of which;
however, only a comparatively small portion can be utilized,
namely, that within reach of sea coasts nlong continents and
islands.

Such an enormous paswer, due to the combined action of

the solar and lunar attraction and the terrestrial rotation,

~ maust have its influence on this rotation, and this is the theo-

retical problem for the futureastronomer; while the method

of utilizing this enormons power is the practical problem for
the future engineer and mechanie,

R e

~ BALANCING MACHINERY.

In & recent article we stated the principles involved in the
balancing of machinery, whether a standing or a running
‘both combined, was desired. We have now a fow
make relative to the application of thoso prinei-

ot that, in introducing a counterbalance into a
: ‘secure the best result such an arrangement
0 effected that the new forces introduced should be

| in intensity to the forces to be counterbal-
two forces should act, at all times, in
along the same line. A piece rotating
ld be counterbalanced by snother piece

piston, should be counterbalanced by another
th equal and opposite vl viea in the
is is sometimes impracticable, howeyor, A

- whoel can usually be either rendered symmetri.
turning up, or it can be counterbulanced by
on the light side and precisely opposito the
tho center of effort of tho excess is found.
generally bo connterbalanced by adding a plece
eight und shupe, cast or otherwise secured to ity
opposite the eye of the crank, It seldom hap.
the effort of the counterbalance required

although

strains and jars dus to the reciproeation of
high speed ongine ean bo mado to act in the
eylinder; and it not unfrequently happens
the counterbalancing of rotating
by adding the new welght at a point
f the shaft, but not In the same plane
the tendency of the
, backward and for-
troyod, and lthough
antinfactory, u now

natlon ; for, after
dotormined for each
Ineonvenionco or
hool sot with ite

lof exactly equal welght and of equal vis elea, on the opposite
{ gide of the shaft,

| Every particle whose centrifugal force acts upward has a
| companion particle dismetrically opposite

whose centrifugal force acts downward ; and every particle | any solution.

tending to draw the muss to the right is similarly connter-
{acted by a particle tending to the left,

| particles, however, In that set lying in tho one line which
lean be drawn as a disnmeter of the wheol st right angles to
‘ the line of the shaft, are these actions in opposite directions
| along the same line.  All other palrs of particles pull in op-
posite directions but not in the same line, and they all tend

[ to pull the fly wheel around until its shaft becomes vertical
to the plane of the wheol.

This disposition of one set of forces, by which they tend
to produce & rotation about some center while having no
| tendency to produce a motion bodily in any direction, is

ealled, in the science of mechanles, a ** couple.”

| In our illustrative ease, therefore, and also in all similar
eases of counterbalancing, as wo stated in our reply to a
:mrr--nlmmlvm. if the systom *‘is accurately balanced and is
perfectly symmetrical,” there will always be a tendency *“to
turn until its planc shall take a position at right angles with
tho shaft. This offort will bo a constaut one, tending to
bend the shaft, and does not necessarily produce unsteadi-
noss in the shafe.”  Yet, although this arrasgement is in
principle ofton met with and may generally be found satis.
factory, thero will always be & limit of spoed, beyond which
unsteadiness will exhibit itself in the twisting effect which
wo have noticed,

The shaft and its supports, although not carried bodily in
any direction, will have a tendency to oscillate about some
point as a center. This action should, of course, be carefully
avoided where great speed of revolution is contemplated.
Qur final conclusion is, therefore, thatin any plece of ma-
chinery, perfect steadiness may be secured, whether at rest
or at high speed, by so designing it that every particle may
bo balanced by avother of equal and opposite moment, of
equal and opposite vis siva, and so placed that the opposing
forces may not produce a couple.

THE DUPLEX TELEGRAPH INSTRUMENT IN ENGLAND.
An alleged important discovery in Telegraphy is just an-
nounced in England, consisting in a device suid to be orig-
fnal with Mr. Preece, the Postal Telegraph Engineer. It con-
gists in an arrangement of instraments for sending messages
in both directions at once by the use of one wire.

This is an American improvement, invented here some
years ago, by J. B. Stearns, and by him patented. It has
been in use on the lines of the Western Union Telegraph
Company in this country for a considerable time, with much
success. It doubles the transmitting capacity of every tele-
graph wire, and is regarded here as one of the most impor-
tant inventions that have been made since the introduction
of the electric telegraph systom.

Wo are glad that our British cousins have at last waked
up to an appreciation of its value, even if they credit the
discovery to the wrong individual, It might be well for the
British tolegraph authorities to send over hore for u few
|hundndn of the Stearns machines and put them into use at
onco; thus immediately doubling the capacity of their wires,
snd gaving them from further experimenfation upon the
subject,

WHAT 18 THE USE1
The first question usually asked by the average member of
society on hearing of an important discovery is:  What is the
use ?” If this is not answered in a satisfactory manner, the
subject is at once dismissed as unworthy of consideration.
We were lead to reflect upon this propensity, to underrate
sclentific discovery unless an immediate use could be found
for it, the other evening when listening to Professor Tyn-
dall's exposition of the laws of light. Newton's analysis of
light by passing a beam through a prism was a discovery of
no apparent value at the time it was made. The spectrum
was very beautiful to look upon, but fow persons could un.
derstand or appreciate it.  No one could have anticipated

in the game path. A reciprocating | that this was the germ of & method which wonld gradually

lead to the discovery of now motals on our earth, to a study
of the atmosphere of the sun and plancts, that minute quan
tities of substances would be detected by it in minoral wators
nnd rocks, that steel would be mannfactured by watching
the light produced by burning gases, that an instrument
enlled the spectroscope would become one of our most im-
portant adjunets in the study of astronomy, In technical re-
searches, in the detection of new bodies; and thus the rmy
of light passed through a hole in the shutter becomes, in the
contemplation of future men of scionce, the starting point in
& great array of discoverios,

Professor Tyndall told us that the French physicist Malus,
while one day walking through the garden of the Luxembourg
Paris, observed a peculiar refloction of light from one of the
windows of the palace; a closer study and examination of
the pheromenon lead him to his discoveries rospooting the
polarization of light, which conslsted in showing that light
may aequire properties identical with either of two roys
yielded, by refraction through Ieeland spar, by the process of
simple reflection at o partioular anglo from any transparent
body, Thousands of poople had seen the Hght rofleeted from
o pane of glass in an Identical manner, but no one had made
any deductions from it.  What good hns grown out of these
ronenrches of polarised light? ** What is the use?” I this
thin enne, 88 in the precoding, the principle hag boon applied
th many practical purposes, Tho valuo of glans for optical
| Instrnmonts, the extent to which glass has boen annealed,
the testing of stone jewels sud the detoction of paste dla-

monds, are sccom plished by the use of & polarizing spparstus;
but the most important application of the power of rotation
possessed by different substances is seen in the apparatus

in the wheel, | cmployed to determine the quantity of sugar contained in

The crade sugar of commeres Is bought and
gold on a polarized test, and millions of dollars sre involved

In only one set of | in the accurate use of discoveries which at first had no ap.

parent value. The spectroscope and polariscope could not
readily be dispensed with at the present moment.

While we are on this tople, it may be well to present a few
mors illustrations of the fact that nearly all great things are
founded on what at one time sppeared to be uscless discov-
eries. Hans Christian Oersted observed the deflection of the
nesdle produced by an electromagnet, and the needle tele-
graph was the natural growth of the observation; and after-
wards, by further research, we arrived at the telegraph in its
present form. A little deposit of copper on one of the poles
of a battery whon seen by De Ia Rive and Jacobi soon devel-
opes into electroplating and galvanoplastic operations. Gold,
silver, copper, nickel and other metals, thrown down from
solutions by battery currents, offer an occupation to a large
number of persons, and enable publishers of illustrated
papers to furnish their readers with prints for electrotype
plates in & manner far superior to what was formerly accom-
plished in this line.

Professor Tyndall's observations on haze and dust have for
the’r practical result improvements in ventilation and the dis-
covery of the precautions to be observed to ensure good Lealth.

Pastear’s researches on the germs of fermentation have
revolutionized our former notions on this subject, and we
recently published an account of the application of his theo-
ries to the brewing of beer and the conservation of wines.
The same theory carried farther in its consequences points
out the probable origin of epidemic diseases, and thus indi-
cates the best remedies to be applied.

Searcely any body could have anticipated, in the stady of
minute germs, that out of it would grow methods for brew-
ing beer or remedies to prevent contagion. -

Faraday discovered, in the cylinders in which illuminating
gas was formerly transported, a dirty, oily liquid, to which,
subsequently, was given the name of benzole. Here was an
instance where the utilitarian inquiry might have been made
with great propriety: *“ What is the use?” Few discoveries
have been more fruitful in their consequences than that of
the detection of benzole among oil residues. Out of this
body has sprung a long line of important industries. We
have the most magnificent colors ; we prepare sweet perfumes ;
we concentrate the light of illuminating gas; we dissolve
resins and make varnish; and the investigations into the
properties of this substance have conducted to the discovery
of analogous compounds reaching far into the domain of
organic chemistry.

Margraf found that an unsightly weed, growing wild on
the shores of the Mediterranean, contained a small quantity
of sugar and a large proportion of soda. By tmnsplanting
and careful culture, & large part of the soda was eliminated
and potash substituted in its place, and the quantity of sugur
considerably increased. The weed was transformed ioto the
sugar beet, and an industry established which has proved to
be of great value to the countries where beet root sugar is
made. In the tubers of another weed, the frult of which, in
the form of bolls, is highly poisonous, was found large quan
titios of starch. It also was subjected to culture, and at the
present time fow articles of food are of more consequence
than the potato. The detection of sugar and starch in veg-
etables was not regarded as of much account at the time it
was made, and it was many years before any practical re-
zults grew oult of it.

Wa can recollect when a peculiar gum called gutta percha
was brought to the United States for the first timel It had
been found by an intelligent traveler, and specimens of it
wero shown to scientific men everywhere, to see if they could
make any practical use of it. It was s gonsiderable while before
its value was appreciated and the traveler was rewarded for
his enterprise in bringing it into notice. We now know its
immenso value, for without it the submarine cable would be
impossible, and the insulation of wires would be surrounded
with great difficulties.

When Scheele discovered glycerin nnd Chovroul deseribed
its properties, there was no apparent use for it. It has now
bocome one of the most importunt and useful products of
chemical techunology. A fow years ago it was thrown away ;
now it is made in great quantitics and the domuud for it is
lnrgely on the incrense. Nitro-glycorin, dynamite, litho.
fractour, are among the secondary products of this interest.
ing substance.  The uses of glycorin In medicine, forthe ex.
traction of perfumes, in confectionery, to keep substances
moist, a8 an antizeptic, are a fow among the many uses for
glyeerin that could be stated.

Theso are some.of the discoveries that passed through oue
minds while listening to the lectures of Professor Tyndall.
The practical application of the subject is that no discovery
is made in vain,  As thero is a conservation of forees, so Ix
there also a conservation of discoverios.  No forco Is loxt any
more than matter, and no discovery Is lost in making up the
chain that may load to important rosults,  Men who are en.
gaged in what appear to be purely selentific pursuits, with.
out tho lesst practical bonring, are the ones who ought to re
coivo moro sympathy than thoy gonerlly obtain.  Thels
pursuits nppenr to by so useless to the common mind that
they fail to recolve due approciation. 1t 18 sate to take for
geanted that every selentitie discovery at the preseut thme
lins ita value,  Wo moy not appreciato it st the moment, bot,
s in the case of Nowton's prismatio colors and Faraday's
benzole, the time is sure to come when the world will yu.-m

by the discovery,

s - A,
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EARLY METALLURGY.

Jron was not in common use till long after the Introduction
of copper. 1tin far more difficalt to procure, because it is
not met with in the native state, and the fusing polnt Is very
high. The metallurgy of fron is more complex than that of
copper, and when obtained, it Is a more difMieult metal to
work, Acconling to Xenophon, the meitine ¢ { fron ore wis
fiwt | enctioed by the Chalubos, & natlon dwoling near the
Black Ses, hetice the name ehalupe, used for steol, and honee
our word chalybeate, applied to & mineral water & ntaining
fron. Steel was known to the snelents, but we do not know
by what means it was prepared ; it was temypered by lieating
to redness, and plunging in cold water. 2 ccording to some,
Auanss, mentioned by Homer, was steol; tut Mr. Gladstone
profers to conelude that it was bronze. Ircn was known at
least 1387 B, €. It was cofned into money by the Lacedm.
montans, and in the time of Lukourgos weein common use,
1t was used in the time of Homer for cor'&'n cutting Instru.
ments, such as woodmen's axes, and fo plowshnres,  Its
value {s shown by the fact that Achilles proposed a ball of

fron as & prige for the games in honor of Patroklos. Nelther
fron money nor iron implements of great antiguity have boen
found, because, unlike the other metals of which we have
spoken above, fron rusts rapidly, and comparatively soon dis-
appears, No remains of it have been found in Egypt, yet
Herodotus tells us that iron instraments were nsell in baild-
ingthe pyramids; moreover, steel must have been employed
ta engrave the granite and other hard rocks, massive pillars
of which are often found engraved most delicately from top
to bottom with hieroglyphics. Agaiv, the beautifully en-
graved Babylonian cylinders and Egyptian gems, frequently
of cornelian and onys, must have required steel tools of the
finest temper. We have no record af the furnaces in which
fron ore was smelted, but we know that bellows were in use

deslgn Is written or printed with bromide or chloride of
ammonium, and Is then exposed to the action of hydrogen
gna, or to nitrogen or earbonie acld which has proviously
passed through a tube containing fragments of phosphoras.
The paper turna black excepting in such plsces as have been
touched by the traelng Ink. The design appears white on a
dark background. If now a second shect, similarly prepared
with  silver solution, bo placed benoath this and submitted to
the hydrogen, the gas peneteates the white parts of the upper
shoet and produces the design reversed upon tho lower sheet,
The suthor states that copper anlts enn bo reduced In the
same way. An theso salts are much cheaper than silver, it
will bo preferable to use them, It is possible that, for copy-
ing Inbels to be attached toacid bottles, the method will prove
available, particularly as the paraffin renders the paper un-
alterable by scids. For ordinary designs, it is a question
whether tracings could not be more rapidly made through
the translincent paraffined papor by hand than in the eironit.
aus manner described above, It will be well for somebodd£
to try the experiment and roport tho result,

i Dl
GUIDE FOR BE1TING SLIDE VALVES,

A B is a line of any length made to n seale to suit the con-
venience of the engineer, In this, one sixteenth of an inch
means 1 inch. € is a line of angles; F is the crank gradua-
ted to suit diagram; E the eccontric, marked in inches as on
the common rule. In the center of pointer runs a slot; in
this must bo placed a pin with a collar near its end, o that
it can be serewed into o split nut; the hands are of brass,
put together with an ordinary belt screw, a hole passing
through It center to admit the pin. P P is a continuation
of drop lines, the upper side being numbered from right to
left, the under slde from left (o right,giving the full length of
stroke of engine, To use if, first obtaln correct duplicates of
the valve, stéam and exhaust ports, which lay off on a pair
of thin laths; make the bottom of one fast and in line with
A B, place the one representing the slide centrally over ports,
arrange the hands as shown, at right angles; now move the
pin in eccontric to the half required throw—in drawing 3§
inches ;—screw the pin tight, glip on M the connecting rod,

in the fifteenth century B. C., in Egypt, and some crucibles
of the same period
are preserved in the
Berlin Museum. They
closely resemble the
crucibles in nse in the
present day. The ae-
companying engraving represents a double pairof bellows,
n furnace, fuel, and perhaps a erucible.

The native Indians prepare iron from hematite at the pres-
ent time by equally primitive bellows, which indeed resem-
ble the sbove very closely, and which, without doubt, have
been unaltered for centuries, A small furnace, A (see ac-
companying section), is rapidly constructedof clay, and into
the bottom of this, two nozzles, B, are introduced ; these are
connected with the bellows by bamboo tubes. Thebellows,
C, consist of cup shaped bowls of wood covered with goat

Swoltlog Furnace snd Bellows used by native Indians {o tho present day +

ekin above, and connected with the bamboo below, In the
center of the goat skin cover a round hole is cut 1 the blower
places his hicel upon this, which is thus closed, while, at the
eame time, the skin is depressed, and a blast Is driven from
the tube; then he steps upon the second skin, and thus a
continual blast is kept up, The bent bamboo and string, D,
Is for the purpose of raising the goatskin cover of the bel-
lows after depression, which, it will be noticed, 1s nccom-
Ji istied by the Egyptian bellows by n string raised by the
caud. A piece of hematite s introduced with some char.
conl, mud after the lapse af pome time, it is reduced by the
earbonle oxide 10 & spongy mass of iron. Undoubtedly a
crude furnsce snd applisnce of this natu e was used by the
firnt melters of iron.

- -

A New Way of Copylng Drawings and Doslgne,

Bowie yeurs sgo it was proposed to copy Liack and white
drawlugs by the employment of starch paper and the fumes
of lodine. The process answered very well at the timo, but
Lias since beon superseded by photography. We now hear
of & now suggestion on the part of M. Rénault, who omploys
the reducing propertios of hydrogen and phosphorus \'npor-l.
The drawing paper is first made transparent by wanhing it
with a two per cent solution of paraffin in petroleum naph.
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and all is ready. Now move the excentric hand so that the
slide just peeps past the crank hand back to dead center;
this now gives angularity of eccentric, BSo says a corres-
pondent of the English Mechanie. By moving round the
pointers, the laths will show the condition of the engine

under examination.
- -

‘The Constellation of the Great Bear,
Miss Maria Mitchell, Professor of Astronomy at Vassar

jnstructive lecture on the nboye topic, recounting the results
of researches in the firmament, and sketching the progress
of astronomy from the earliest knowledge to the latest dis.
coveries,

After pleturing the general view of the heavens, the lec.
turer stated that the Arabians were the first to study the
sclence. 'ilLe seven stars of the Great Bear have beon spoken
of from very ancient times, They are the seven sages of the
Hindus, and are algo called Charles' Wain and commonly
the Dipper. They were named about 1,600 years ngo after
certain letters of the Greek alphabet. No two are alike in

close together, usunlly of different tints and complementary
in color. Miss Mitchell stated that she had often tried to
match their hues with worsted, but had never succeeded ;
nothing resembles them except rubies and diamonds, A de-
scription was then given of ler visit to the observatory in
Rome into which she was at first refused entrance on account
of her sex. Reverting to her theme, the lecturer alluded to
Father Beechl as one of the earliest astronomical discoverers
with the spectroscope, According to him, our sun belongs
1o the group of stars which give yellow light, such as Are-
turus and others.  She then spoke of the time required for
the passage of light; w ray from the polar star reaches us 80
yonrs after its emission, Bomoe stars are variablp, differing
in splendor at varipus times, one in the Great Boar having
its perlad of variaticn once inevery 801 days.  Our sun itself
is n variable star, The solar spots have been noticed in
great numbers duriog the past fow years, but we do not
percelve any difference in the quantity of light recelved from
tho sun's disk whoen it is thus abscured.  Of late yonrs, it hos
heen noticed that the sun's spots hayve some connection with
certain conditions of the planets,
WOMAKR'S WOILK IN ASTRONOMY,

In speaking of Sie Willinm Herschel's labors in this field,

Miss Miteholl said that he was sssisted by his sister, Miss
Caroline Herscliel, who, night after night, patiently worked
at recording what her brother saw, To do this work, sho
required a combination of qualitien not often possonsod by
woman,

: ths, and Js then dipped ins solution of nitrate of silver, Tho

But how wan shio apprecinted ¢ We are brought up to think

College, recently delivered i this city an entertaining and |

not too highly of George 111 : lot ns, however,not Judge him too
harshly. Whon he heard of Caroline Hornehel’s Iabors, he
gave her a porition in the Royal Obsorvatory, but when he
found she was doing a man's labor, he gave her & woman’s
half pay.

Mary Somerville became colebrated through her great
translation of La Place's Mécanique Céleste, n book which
earned thoe highest praises from Sir John Herschol. The
study of astronomy calls into play those perceptive faculties
which women ugo in overy day life in making their embroid-
ory.
Miss Mitchell then alluded to the study of astronomy at
Vassar Collogo, where, she said, the sun was photographed
every day and record of its changes thus kept. Movements
of other heavenly bodies are carefully noted. The spectro-
soope shown that six of the stars of the Great Bear are mov-
ing towards the earth, while the seventh is receding.

Rayw of light from some stars may take 100 or 1,000 years
to rench up.  They may have ehanged frora white to pink or
from yellow to red, while the record that the ray brings us is
that of yoars ago, 2

GEARS FOR CHANGING DIRECTION OF MOTION.
Our engraving shows n form of gears for changing the

direction of motion, somewhat rare in use, but effective for
many purposes,

THE PROPORTIONS OF PIPES,

Wo subjoin a sketch of a handy little contrivance, de-
signed by Mr. George Cockburn, pattern maker, Glasgow,
for ascertaining the diameter of a pipe, ete., having a sec-
tional area equal to that of two other pipes, or vice verad.
The instrument consists simply of n piece of wood on card-
board, shaped like a et square, ns shown in Fig. 1, or a dia-
gram of the same form drawn on paper, and divided out
along the two edges, which are at right angles to each other,
the divisions being taken to represent inches, feet, or yards,
etc., according to the kind of work for which the instru.
ment is used. When employed for determining the equiva.
lent diameters of pipes or bars, inch subdivisions will gener.
ally be found most convenient.

The mode of using the instrument will be readily under-
stood from an example. Suppose, for instance, thattwo
pipes, A and B, Fig. 2, respectively 5 inches and 44 inches
In diameter, deliver into a third pipe, D, and it be required
to find the proper diameter for the latter pipe. Then from
5 on the seale of one of the divided edges to 4} on the other,
draw a line, as shown
dotted in Fig. 1, and
the length of this line,
measured with the same
scale as that to which
the edges are divided,
will be the diameter of
pipe required, in this
case, 6% inches. On the
other hand, if a pipe,

D, 6% inches in diame-
ter, be delivered into a
pipe, A, 5inches in di-
ameter, and it was re.
\ quired to know what
; other size of pipe, B,

\ could alko be supplied,
. all that would be neces.
gary would be to take

FIG.l.

FIG.2.
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color, & fact that can be detected better by the unaided eye |
than with the telescope. A double star consists of two stars |

the division point, 5, on
one edge as a center,
and, with 62 inches asa
radius, describe an arc
b cutting the other divi-
‘. ded edge. The polnt at
which the latter edge was cut by this are would show the
| dinmeter of pipe required,
| Besldes being useful for determining the diameters of pipes
! or circles of equivalent areas, the instrument is also availa-
| ble for determining the sides of equivalent squares, while,
by a little contrivance, it can be made available for deter-
!mlnlng the dianmeter (or length on the side, if square) of a
plpe or bar having o sectional aren equal to the aggrogate
| sectionn] areas of any number of other pipes or bars of
| which the diameters (or lengths on side, if square) are known.,
To use it for this purpaso it is only necessary, first, to deter-
[ mine by its aid the diameter of pipe or bar equivalent to
any two of the whole number, and next to ascertain the
equivalent of the diameter thus ascertained, and that of o
third pipe or bar, and so on,  The arrangement of the In.
strument s, of course, founded on the fuet thut the areas of
squares and circles increaso as the squares of thelr sides and
dismoters respectively, and that the square of the hypothe.
nuso of a right angled triangle I8 equal to the sum of the
squares of Its two other sides, —Engineering.

il ]TT] ]T]I

Tunrrr,—Labor is the gmnToet promoter of happluess to
individuals, of clvilization and prosperity to nations, Steady
work, with rogular earnings, will do more for the elevation
and comfort of the laboring man than any other effort that
can be made in this direction,
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then orang and ro on through the other
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a tint of emerald green These facts, continued eause of the amount of heat ) r to ¥
Tyndall, are due to the quality possessed by the sulphate of = e e ‘ :
quinine, and other bodies, of changing the rapid vibrations (Rl e—— o e iy Haol Neal P
of the TAYS \.‘.\‘.»vul the violet into slower vibrations, and thus | the iodine fil O (M. 9) so (hat the spectram from {h

rendering the non-luminous rays luminous, and also chang- |
ing one kind of light into another. Fluorescence is the|
The human eye is a beautiful |

}

formation, as there is no doubt some substance in its crystal- |
line lens analogous io its action to the sulphate of guinine,

name given to these effects

REXDERING HEAT RAYS VISIBLE,

Fig-1.

The next question, said the lecturer, Is: Is radiation capa-
ble of diffasing heat? Throwing the image of the carbon
points on the screon, as in Fig. 1, he showed that ordinary

paper, saturated with gunpowder, could be resdily ignited in
the focus of the image. The rays were then caused to con-
vorge o a focus by the sid of a concave mirror in the appa.
ratus shown in Fig. 2. A is the mirror from which the re-
flected cone of rays passes, first through a rock salt window,
B, and afterwards threugh a solution of iodine in bisulphide
of carbon, in C. Cold water is permitted to enter to keep
down the temperature of the spparatus and prevent the
vaporization of the bisulphide. So intense was the heat
thus obtained that xine and msagnesium readily fused in the
focus of the reflected rays.

HEAT COXCENTRATED BY A LENS OF ICE.

Professor Tyndall next went on to explain how the same
effects may be produced by the concentration of the purely
radiant heat of the carbon points by means of convex lenses.
Even s lens of ico will answer the purpose. Arranging a
plece of fee, ground in lenticalar form, at A, Fig. 8, the lec-
turer ignited gun cotton placed in its focus., This mode of |
concentrating heat by an ice lens has never before been
attempted with artificill light. The lens may be cold as the

carbon points should pass through it, as the solution of lodine

was weak, Professor Tyndall pointed out that only the green

of the spectrum grew dim and disappeared. As o
added to the solution, the spe
invaded, and was

was more and more

gether, thus

nally cut of

INTERCEPTING THE LUMINOUS RAYS
and leaving the calorific rays alone for examination. A
piece of paper held in the point which was the focus o
the light rays, although no traces of light were visible, in
stantly ignited. Professor Tyndall then inserted a plate of
platinum coated with platinum black in the same position

Platinum, he explained, with its surface thus prepared acts
in regard to the invisible heat rays just as the sulphate of
quinine paper does to the invisible light rays. The tempera
ture of the air surrounding the glowing platinum has nothing
to do with this circumstance of heating. The air at the|
focus may be of a frosty temperature, as no heat is commu
nicated to it from the mirror, The heat raises the platinum
to a white heat without affecting the air.
fact that while the air cannot absorb the heat rays, the pla- |
tinum can and does.
DELICATE DETERMINATION OF HEAT.

In 1821, Seebeck, of Berlin, discovered that heat applied to
the junction of two metals of unequal heat-conducting power, |
soldered together at one end, the other extremities of the bars ll

|
|
|

This is due to the

belng connected with a galvanometer, would give rise to |
eloctrio currents, 'This is the thermo-electric pile, which, ar-
runged with a galvanometer, will indicate the most delicate |

differences of heat. In Fig. 4, A is the pile and B the galva-

nometer.

With this instrument, we may discover the seat
and intensity of the rays of heat in the

spectrum, This is|
done by carrying the thermo-electric pile through the spec ‘
trum many successive times and noting its indications, The

|

lecturer here referred to the disgram, Fig, 5, repres nting the

Fig. 5.

RED BLUE

nyisible rays beyond the red end of the spectrum along

fce s, nnd yet transmit sufficient heat to ignite various sub-

wiith the visible rays In the curve of comp arison. In It, th

| galvanometer needle th
| tion of heat

| teresting biographical sketeh,

alum cell, A,

ted though ne

By means of Ni )
in Fig. 7, wo may show that }

as light., When the prisms s

| |
her, lm'..xl'l‘.’.'._l:ull en

with cach ot sues.,

AS 1o the experniment
with light, n pair of quartz plates with rig

roduced, and in tk

izing power was theni

Professor T
was by these means that !
ant Leat had been established
— 1O >
John Ericsson,

A racent number of the Brit in contains an in

Howitt, of John
Ericsson, of this city, of monitor fame. He was the son of
A poor quarryman, and was born in 1803, at Wermland,

Sweden., At a very early age he exhibited an unmi

talent for mechanical construction., At the age of twents
In 1820, he was in

England, and was one of the competitors in t

threo, he had planned a hot air engine

trinl of locomotive steam engines from which our

wonderful railway system has sprung, Ericsson's lo

distanced all competitors, and for seven day r o
andisputed victor, but on the eighth day the boiler :
his iron nag, like any other broken d d, | TaCe

After this he planned a steaia fire engls and then a screw
propeller, which, placed in a small vessel on the Thames,

astonished all observers by its ability to tow great shiy

many times itn sine His efforts to induce the Admimlty an
Britiash merchants to adopt his screw failed, and in 1839 he

sottled In New York, where wealth and honors have attended

him. Here ho planned the first screw steamer for the Amer
ican navy, the Princ d was enga ' A mpor

tant mechanical works

I'hoe fame of his
{

r days rests upor

ning of that form of ironclad know

in which the great broadside Is done awa

every part of the ship placed below water save

iron turrets which protect the gun T'his form of vessel is
now consldernde in England to be the strong

the heaviest ships of the British navy are at present built

on that plan. In 1867, the people of his native village. in
Sweden, erected a granite bl in front of the humble cot
tage whore | lived, and upon it, in letters of gold is

this in cription

Heng Joux Enicssox was Bonx

1808,
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coolod off will not do it; nor ean enrbon be gubtracted from
or added to the fnner part of the ingot, excopt by remelting

_ .- Sare Test of Doath.
7o the Bditor of the Seientific American :

Dr. Mary J. Safford writes, under the above head, a note [REE © i, woll an nteal
) oh  the au. [out railrond rals, of iron na / bt and stron
to the Boston Tvanseript, in which ':ht:tm‘; oal toat of | mads HkNd and furablo; and mnchinory, lght and i

thority of Dr. Magnus of Goermany,

denth i 10 tie n string snugly around a finger or toe; if the combining all nocessary qu
subjeet be not dead, the member thus tied becomes red, and | ing, &1

wrows constantly deepor and darker colored, till it is tinged
a blue red from the ond to the point where it is ligated.
Comparative experimonts on the living body and on tko ond-
aver have in every Inktanco proved this satisfactorily.

Looking into the cause of this phenomonn, it is evident
that the rod color in produced by the mechanieal obstruction
to the retarn of tho venous blood; this explanntion Is no:
knowledged in the correspondence I lave referred to, but it
ought therofore to be also noknowledged that this Iy only n
tost for finding out §f the circulation of the bload s still go-
ing on. Itis trav that, inevery case where thin eireulation
linw not ceaxed, the red color described will be produced ;
but how about such cases of apparent death, in which the
ciroulation hns coased, and the supposed corpse had grown
cold? The red color would not be produced, and the poor
victim would be prononneed dead and be burled,

The test in question is founded on the orroncous theory
that in every case of apparent death the clreulation of thoe
blood hiasnot censed ; therefore the comparative experiments
on the living body and on the cadaver, which are undoubt-
edly correct, go for nothing, The cossation of respiration
hug, for an fmmodiate consequence, the cesgation of the
Teart’s sotion ; and if this condition continues long enough,
all cireulation will finally conso, and may be afterward fol-
lowed by real death, from which the patient might be saved
by propur means (such a8 artificial respiration, electricity,
ote.). How long after the apparent desth this real death,
from which no return is possible, may take place is of
course impossible to tell; it will vary according to circum-
stances; but I ardently wish that I had the means to incul-
cate into every person the principle of not having any one
buried before the only sure sign of death has set in, namely,
the commencement of putrefaction This may be very soon
observed in the region of the stomach, by a greenish discol.
oration; this iz caused by the fact that putrofaction always
commences in the abdomen; it may be seen at n compara-
tively early period, say 24 or 48 hours after the supposed
death. T should be inclined to say then only that sure
death hns commenced ; and when I think how many victims
are hurried prematurely to their graves, without showing
any such symptom and without any sufficient reason for
the haste, T shudder,

It is more than 40 years ago that one of my nearest rela.
tions died unexpectedly ; at that time 1 had not yet studied
medicine; I believed implicitly in the declarations of the at-
tending physicians, and had full confidence in the actnal
deatl. The burial of course took place as usual, but when
afterward 1 recalled the symptoms of the discase and death,
the appearance of the sopposed corpse, etc., details which
are still very vividly before my mind, and tested these with
the medical knowledge later obtained by long study and

practice, I have become more and more convineed that this I

was a decided case of apparent death, from which, with
proper treatment, restoration would have been sure. I need
not say thar this thought has sometimes embittered mometits
of my Iife, and T write this with the sole purpose of saving
others from similar experience.
P. H. Vaxper WEvYDE, M. D.,
Late Professor of Chemistry, New York Medical College.

Working and ;)oe(orln: Steel.
To the Editor of the Scicntific American :

Some time ago, I wrote you concerning steel forgings and
the hardening and tempering them by the use of salts,

hydrates, etc., with especial reference to Mr. Siegfried’s pro- |

cess. The article (in your volume XXVIL, on page 277) was
e?pwd isto the Newark Courier of Oectober 26, 1872, and
ginoe then several persons have written and spoken to me,

giving proofs of the truth of the assertions | made, namely, |

that poor steel could not be made into good steel by external
working snd doctoring. Let us see what constitutes poor
:'nd good steel. It is a question of the processes of produc-
tion; snd, to get at this properly, we must go hack to the
ore and its formation. But at present we will speak of
forging. What ehall we forge? Firat, lot us see what our
Government needs in the dock yards, arsenals, armories
navy and army.  Poor steel is not wanted for any purpm«-’
but, as & means of retrenchment and s low prlm-(f nrticle Il'
is used, and, Ly Mr. 8o.and-so's process, it is said to be m'm.
verted, while being forged from the bars, to o doubls refined
quality, hinrd and durable. Let us look at this matter it
tle. If we will by cheap steel, we must take puddled steel
or steel mado from cheap and impure iron, bars rolled dlrcc;
fn}m the sgueezers, or serap iron melted in crucibles, carbon
being added st the same timo, This, no doubt, will be
ateel, poor and chieap, 1t cast Into ingots, it may drawn; if
not too impure or too Lighly carbonized, it may be washed ;
It stands heating and drawing oxternally, the i'm,xerlcclimu:
are remedied. Internally, no doubt, an ingot made of impure
iron is of the same charnetor 3 wwold Tom Firth used to sy, if
You put the devil in the pot, ho 18 there when the .
comes out,  Most iron containg more or los zine, phospho.
rum, sulphur, ete,, which eannot L got rid of by melting.
:infd ?:‘Imucr in his process partially disposes of them, yet I

# steel very seamy. The longitadinal seams on the
ontside of the bars, which, in the molds, were globules, can
be welded ap witl, borax; but an application put on and

metal

W i nse.

¥ baking, as is dono with blistered wteol,  This Intter
;wc nnlgm woldod and closed togothior. If i:l ‘\v‘n;:n :l(:ﬂb‘lo,
‘ W jaro, wo could then convert all the old worn
and I wish it ware, o g oy

; angra e all o s
Y ving, ote., could made with tools
o troms g snds and. broken railrond apiken. 1 AL
-W?Q,'br Any one alk's, wish or bith enn do this, or
nonrly #o, 1t no donbt fn ¥luable; if hin wash of bath docs
not penetrat the tanor part, but I confined o the outer gur-
face, then old Ahoos, boot, and bones, with fire and water,
havo the control for the present.  The ather motals conld
ot ba obtained I 1t wore not for ateel, and iron, Ite base, It
is strange that men, well informed in other respects, talk
and weite so mueh nonsense on this subject.
P. McConmicx.

Newark, N, J.

ol L e ———

The Moon and the Tidew.
To the Kditor of the Seientific Amevican :

For several years I have been of the opinion that tides are
not in the least degree formed by attraction of l‘hn.nmnn.
Among the reagons for holding this opinion the following aro
enumerated: First, it is well substantinted that, at the Soci-
ety Islands and many other parts of the Pacific ocean, tides
rige to their greatest hight at twelve o'clock throughout the
venr. And as it is evident that those tides are formed with-
;)ut thie moon’s influence, it is but reasonable to conclude that
otlier tides may be thus formed. Sccond, one of the daily
flood tides, in the vicinity of New York, New London, ete,,
is at its greatest hight when the moon is on the opposite side
of the eaﬂh; which circumstance shows that the said tides
are not, in the very nature of things, caused by the moon.
And it is argued that if one of the daily flood tides can be
formed without the moon’s influence, the othercanbe. Can
not some of your correspondents ““acrate” this subject, ns
an immense amount of time has been spent at the schools in
learning a theory which I believe is founded in exror?

8 8 G.

REMARKS BY THE Eprror.—It is rather late in.the day to
call in question the influence of the moon on tides. If we
soe o locomotive drawing o train, we conclude that the mov-
ing power is in the steam engine. Astronomers and physi-
cists hnve seen the waters of the earth drawn by some invis-
ible attraction, and, after close watching and comparison of
observations, have discovered that the force comes from the
sun and moon, The periods of the tides arc exactly those
of the bodies which raise them, The semi-diurnal period of
twelve hours and twenty-five minutes is comprised between
the passage of the moon over the two opposite meridians of
the earth. The diurnal period during which the ocean swells
and subsides twice, corresponds exactly to the duration of
one apparent rotation of the satellite around our planet.
There is the same coincidence for the semi-monthly, fort-
nightly, semi-annual, and annnal periods; in fact, every
change in the relative position of the sun and moon towards
| our earth manifests itself by a corresponding change in the
level of the seas. This coincidence is not accidental but
|stands in the relation of cause and effect. - Knowing the
| route which the earth pursues through space, astronomers
| can anticipate the future oscillations of waves and map them
for centuries to come, subject to local variations, due to
heavy storms and changes in coast lines. The objection of
our correspondent that the tides are-highest opposite the
moon proves the correctness of the above theory, for when
we squeeze an orange it swells out at the'ends and takes the
form of an ellipse, and so does the earth; when the waters
are drawn out at one end, the other sides wells in proportion.
Read what La Place und Whewell have to say or: this subject.

. A l’lrownlcapo.
| To the Editor of the Scientific American ;

! In view of the great loss of lifo in recent conflagrations,
| T would suggest, a8 a means where there is no other chance |
| of escape, that the person In danger should take a sheet, a
|plece of carpet, or its equivalent (something of the kind
being always within reach) tie a knot in each corner, tie
two corners round the waist from behind, and bring the other
corners up over the head, grasping a knot in each hand;
then extend the arms well forward as stiffly as possible and
jump outward as far as he can from the building, where
gome person should hold an extended eanvas, or ita equiva.
lent, to break the fall.  If there should not be guch persons,
the jumper ghould extend the toss well down, and prepare
to fold the legs under, as the shock would not be so great ns
If the legs were kept stiff. Ithink algo that the person
should spring from the houso buackward ns the air would
oscape from the sheet in o way to take him or hier further
from the building,

Tiids could be tried by some good swimmer without dan-

gor, ny he could jump off some oloyated position into the
water,
Potosl, Mo, Jamug Conrrs,
> e —— ) = —
he Proposed Great Tolovcope,

To the Fditor of the Seientific American:

As you linve guggested the construction, by the Govern-
uwnl: of i teloncope of mueh grenter capacity l-hnu any now
in "X'Illl'nca', would it not be a commondlhlo' iden to zn; rest
th?- 1'.lvruhllun of petitions to Congress praying for an n‘:“;r;»- v
priation sufficlont to construct the inrgwl one that umm-{‘lund ’
labor can procure? A work like this would do more for lhl'}
cause of education and science than all the money that Gov.-

ernment is now approprinting for selentifie purposen,  The
Jnw can be ko gunrdoed A to provent any exponso or outlay
until the difficult portions of the Instrament nre comploted.

A great nation ought to ho able to undertake s gront work,
But in case my suggontion fails, then, in the eolumng of your
yaluable publication, open a sabseription for the purpose of
procuring the necownary amount. A few noientifie gentle.
men ean arrange the details, and thero ean be no doubt hut
that the requisite aum will goon be seaured,

Prominent scientific men, who are deeply interestod in the
matter, can deliver loctures upon astronomicnl xubjects, snd
in this way procure the adyancement of lnrge smounts and
at the same time create an intorest in this most beautiful and
comprehensive scienco, 1t isn subjoect woll worthy of nation.
al consideration, and it i to be hoped that your journal will
urge such nction as will gecnre succons,

THE TELESCOPE IN THE CAMBRIDGE UNIVERBITY,

About twelve months ago, the German Astronomical So.
cioty divided the northern heavens into zones of five degreos
ench, within which all stars up to the ninth magnitude are
to be carefully observed twice and their oxnot positions re-
corded,  Portions of thin work were given to the observa-
tories in Cambridge and Chicago, that of Cambridge being
the zone included between 60 and 656°, containing about
7,500 stars. At the observatory of Cambridge, this work
was begun on November 10, 1871, and it will require three
years longer before it can be completed, only 700 stars hnv-
ing thus far been observed.

The telescope used for the purpose s o marvel of mechani-
cal delieacy and ingenuity. It ig nine feet in longth, ity ob.
ject glnss ig eight inches in diameter, and it is constructed
throughout of carefully beaten brass, At esch side of the
instrument is a system of prisms and reflectors, together
with graduated circles divided into spaces of five degroes
The figures on the latter are believed to be the finest in the
world, four delicate microscopes being used in reading them.
The prisms and reflectors are placed in glass cases, and serve
to curry the light from a single flame to every point of the
telescope where illumination is necessary. By this means,
the small wires in the eye piece used for caleulating the po-
gition of a star, and also the graduated circles from which
the degrees are read by the microscopes, are brilliantly lit up;
while another series of refleetors throws a flood of light over
the recording table. y 3

The best qualities of the telesccpe are its marvelous rapid-
ity of movement and admirable steadiness and rigidity.
By the aid of s finding arc, divided into spaces of five
degrees, the instrument may be set eleven times in the brief
space of one minute, at an equal number of degrees ranging
from extreme nozlh to extreme south. In zone work, where
the graduated are is necessarily much shorter, the telescope
can be set even twenty-two times in & minu
work of the telescope is from thirty to thix
hour. Fifty-two stars have been observed in this time,which,
the Boston Globe, from which we obtain the above description,
says is the most rapid work ever accomplished at the obsery-
atory. The shortest time in which the observation of a
star can be made is thirty-five seconds. Between April 1871
and May 1872, four thousand observations were taken, and a
catalogue of seven hundred stars made.

The Hartford Steam Boller Inspection and

Insurance Company. oK

The Hartford Steam Boiler Inspection and Insurance Com-
pany makes the following report of its hupecﬂom‘ln“
months of October and November, 1872: s |

During these months, there were 2,217 visits of inspection
made, and 4,162 boilers esamined—3,922 externally, and
1,311 internally—while 878 were tested by hydraulic pres-
sure. The number of defects in all discovered were 1,981
of which 403 were regarded as particularly dangerous. These
defects were as follows:

Furnaces out of shape, 102—23 dangerous; fractures, 208—
89 dangerous; burned plates, 188—52 dangerous; blistered
plates, 267—85 dangerous; sediment and deposit, 420—25
dangerous ; incrustation and scale, 383—45 dangerous; exter-
nal corrosion, 145—21 dangerous; internal corrosion, 55—7
dangerous; Internal grooving, 22—8 dangerous; water gages
defective, 123—19 dangerous; blow-ont apparatus defective,
32—8 dangerous; safety valves overlonded, 69—20 danger-
ous; pressure gages defective, 285—88 dangerous, These
varied from —10 to-+20. Boilers without gages, 145—25 dun-
gerous; cases of deficioncy of water, 19—19 dangerous;
broken braces and stays, 40—84 dangerous; boilers worn
out and beyond repair, and condemned, 81. Many of the
defects enumerated above come from neglect on the part of
the boiler attendants, The boilers are blown down under
heavy pressure, or, having been blown down, are filled up
immediately with cold water, and bad fracturos nre cansed,
Some boilers have been found sot with the minimum water
line below the fire line. Theorctically, there is but one water
line, and practically it should be the same; but wo not unfre-
quently find wator carriod at difforent hights in the same
boiler. Tho water gages or try cocks should be go arranged
that water discharging from the lower one indientes a suffi-
cient hight above the fire line to lhoroughly protect the
sheets from overheating,  Boilers should be eleaned often
The accumulntion of mud and various kinds of deposit ren-
ders the boller liable to be badly burnt, There are many

| “little pointa™ that must be observed, if safety and economy

are to be attained,

““ Little things" neglected often lead to
great disasters, .

oL J

PROFESSOR. TYNDALL sails for Epgland on the 5th of
Fobruary. :
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the way, was not condneted by machinery), although the

e GLEANINGS IN SCIENCE AND ART.

rope dancer, a skilfally mansged wonder, more nearly ap

I Pursult of Sclentific Information. | pronchied s first class androidal devieo, no very striking

‘Some yoars past, among a variety of presenta to the Imaum l things have been invented of that kind, at home or abroad
of Yeman, from an English gentleman, was a medicine chest. | The trumpeter was a marvel at first, but the same bellows

i I r i J 3 ith wind if It had been

Royal Highness avalled himself of an opportune visit of | would have supplied the instrament wit ‘
n;m 10 his domaing, to ascertaln !h':"'cx-d virtue of | In & barrel or a packing box. When that fact was realized
‘.‘-m writing out in full with his own hand the dose, | by visitors, tho excitement gradually subsided. Some in

hmﬁﬂmn How he suceeeded in the administra. | VERIOTS Among us are capable of making such Ingenious con- |

tion of drugs to cure discases of which he knew less than |trivances, but few can afford the time.
ho did of the remoedies hns not been chronieled. Primitive and Modern Light Houses,

Before the dethronement of His Majesty the last king of | Commercial enterprise must have tho fostering eare of
QOude, ina colleetion of presents from the British Government | pyvornment.  Safoty for life and property at sea is better se
was & box of soda powders. He demanded of the chamber- | oqred remote from land than on the coast.  Early, therefore,
Iain of the palace what they were for? It was explained 10| iy the maritime industry of England, poor people residing
him to be a right royal boverage, such as was habitually | poar inlets, the estuaries of rivers, or dangerous rocks, were
taken by the soverelgn of Great Britain. ** Well then," said ;--.-ru-lumvd to build fires at night to apprise seamen ap
the groat potentate of Indin, ““ lot me try them.” One dozen | sronching shore of their relation to channels, shoals, or
papers of the soda were dissolved in & tumbler of water and | ,5r1y as tho case might be, for which they received pres
gulped down at ane long swallow. Smacking his lips, the | snie for their useful service. In time, such lights be.
monarch denounced it as a barbarous drink as ever was In | oyno indispensable. Finally, Government erected towers,
vonted, expressing unqualified surprise that Christian royal | qqpporting lanterns at the top.  That took, from those who
ty could revel on such horrid stafl had kept watch fires, some of their living. Some were ablo

Fortunately it was discovered that there were twelve papens | o erect light houses themselves, and a law was enacted al.
of tartaric acid to go with the first. ** Ahha!” exclaimed the { lowing them to collect, from passing vessels, a fee for the

g, still scowling with the shocking taste of soda, *“let us |1 ht  In the first case, ground rent wax paid as a compen-
:‘:"th ingtantly.” A moment after, the whole “’“"‘s‘fﬂon for loss of their former pittance. Such was the be-
waa thrown into frightful alarm by the extraordinary con- !ginnlng of light houses on the coast of England. At length
tortions, writhings and groanings of His Majesty, rolling |y poard of superintendents was created, to soe that lights
over the floor, oppressed with gas.  He felt himself blown up | wore attended to, which is the origin of the Trinity House.
like an air balloon, expecting momentarily to explode. When | gyen now, very many light houses are private property,
relieved, he expressed surprise that the civilization of Europo | viglding bountifully, and some of the old light house ground

considered soda water a luxury for nono but erowned heads!

Power of Intelloct,
Thomas Telford, who died in London on September 2, 1834,
was one of the most remarkable engineers of our times, when

rents are extremely valuable, the foundation of the wealth
of some families. They go to the custom houses to get their
income, which the collector of a port exacts from coming and
going vessels, American vessels for a long while were as.

the circamstances of his origin are taken into ideration,
as family influence is so potent in Groat Britain. He was
the son of a poor shepherd in Scotland. His father died
when he was a small boy, leaving him alone to contend with
poverty for position. Unaided he became a splendid French,
Ttalian, and Latin scholar, and an engineer of such transcen-
dant ability as to be an eminent anthority. Bridge building
was his forte. He built the suspension bridge at the Straits
of Menai, quite as marvelous ag the tubular bridge o milo
above it. St. Katherine's docks in London are splendid evi-
dences of Mr. Telford's estraordinary engineering attain.
ments. His death was deplored as a national loss,
Androldes,

* Wandering one day through the streets of Vienna, notice
of an exhibition of various mechanical figures was sufficient.
Iy attructive to Induce us to enter, It was a rare colleotion
of apparently self-moving men and women, who had every-
thing but souls to make them indopendent citizens. Vau-
carin was one of the extraordinary mechanical geniuses
in the early part of the last century. His artificial duck, that
paddled about the margin of a pond, picked up corn and sig-

nificantly quacked at suitable intervals, was a wonderful tri-

umph of skill, but the spinet player put into the shade
every androidal invention before or since. There sat a

1 for light money on entering English ports, while here,
all light houses belong to Government, which never has ex.
acted any thing from navigators. This condition of things,
making us psy and paying nothing when English vesscls
came into United States ports, led to modifications of British
light money regulations, so that no light house tax is now
imposed on American vessels on arriving in British waters,
ns formerly, Instead of large blazing fires, as in the olden
time, or till within a few years, consuming enormous quan-
titles of sperm ofl for light houses, it being the only kind
that could be relied upon in extremely cold weather, the
whole system lias been improved immensely. The consump-
tion of oil is far less, while many excellent arrangements of
roflectors characterize modernly construected lanterns. No
now improvements have recently been suggested. France
has taken the lead of other nations in light houses. A de-
talled description of the manner of utilizing light and throw

ing it to the greatest distance, as accomplished in France,
would make an essay. ‘Those who are particularly interested
in that department of science would be profited by recent
publications on the subject from the French press. Accord-
ing to an official report of the Light Honse Board to the pres-
ent session of Congress, there are 170 sea and coast lights,
894 hardor and river lights, 22 light ships, 354 day (unlight.
ed) beacons, and 2,762 buoys, in position at the expense of
the United States. Besides, thereare 83 air and steam en-
gines, with signal trumpets loud enough to be heard above
the roar of the surf, together with shrill whistles, the siren
and other curious devices to give mariners seasonable no-
tice in fog, storm or darkness. No nation on the globe is
doing more for the interests of commerce and safe navigation

Considerable attention has been directed to well marked
cases of deafness resulting from going down in a diving bell.
| One of these aquatic exploring machines Is suspended from
|8 crane in the Polytechnic Institution of London, and is

. | sirous of ascertaining how it feels to bo under v.ulnuopot-

‘mitted to descend  Resulting from such excursions, it is
alleged, the sense of hearing is impaired. More than eight
years since a young lady felt a pain In her cars while undor

barrely | the bell.  On coming to the surface, ono ear was nearly deaf

| and the hearing in the other defeotive, The advice of an

aurist proved of no avail. Diving bells are in constant re-

quisition in harbor improvements. Large numbers of ope.

| ratives are employed who are experionced in under-water

| work, but no sérions injury to their ears has come to our
knowledge. bly in a small diving bell, closely packed
with visitors, tife speedily vitiated sir might derange the
tension of the drum, which would drag out of plece the

nts, where it had |1ttle internal auditory bones; whilo In a very large one, no
the outbreak of the |Such contingencies are to be apprehended. )

m 1, he holding out an expectation of being| King Frederick William, of Prussla, father of Frederick

' lady oneo more in motion, which no modern | the Great, determined to raise to order soldlers whose stat.

nok: !“é‘

ndertake to do. He soon o iblmb- ure should meet his views of what grenadiers. to
™ umwwlll-b. alty should be. The army wis his hobby, and mm:. his

roy.

special admiration, He had a regiment at Potsdam that was
the talk of the world, on account of thelr heads and shoul.

Of course | ders being far above ardinary bumanity, There were three

. s of 800 ench, 2,400 in all, perfoct Auaks, the short.

r | et of the mon belng seven feet and the tallest nine.  Sueh

lofty beings wore procured from all countries in Eurape
without regard to cost.  James Kirkman, an Irish reerui,

i | men were decoyed and put Into service at all hasards, Next

he compelled them to marry unusually tall women, whether
they consented or not,  Prussia is rich in very tall subjeots,

{he descondants of those glgantic grenadiers ; these are far tall-
| or than the full blooded Kentuckians. In spite of his eceon-
| trie majosty’s efforts, however, Nature wounld have her own
| way, and the children of such parentage were not all tall at
1 m.'u.my, Then again, another law came into operation to
[ thwart the monarch’s ambition to develop & race of monster
wen. Short men very genorally prefer tall wives, and tall
women, dapper little husbands.  Of course there is no very
phillosophiieal way of accounting for taste, but such is the
fact. There in a growth limitation to plants and animals,
On reaching the predestined dimensions, those active arti-
zans that bullt up the body, as far as the law of limitation
| requires, coase laboring and & permanent type of size is thus
‘ established. It is impossible 1o go counter to those laws and

mise glants of any kind, A few individuals, transcending
their kindred in altitude, are apparently sccidental or at
loast are beyond explanation ; but anomalies in that respect,
|like monstrosities, cannot be perpetuated through genera-
tions,

How Far we See,

Herschel was of the opiulon that, with the telescope he
used in those researches in the heavens which immortalized
his name in the annals of Bclence, he could penetrate 407
times farther than Sirias, sssumed 10 be at lenst 5o far dis-
tant that the sun is near at hand in comparison. While ex-
ploring with that instrument, 116,000 stars flitted by the ob-
joct glass in one quarter of an hour, and that subtended an
an angle of only 156°. 8o all the worlds are moving mpidly
in space. Reckoning from the limited zone thus inspected,
the whole celestial reglon could be examined by giving time
enough to the enterprise; and judging from a few sections
{ only within the scope of assisted vision, more than five bil-
| ions of fixed stars might be reasonably supposed to be ree-
ognizable, and could be seen with modern improved instru-
ments.  Bat more are beyond, vastly beyond, and we are
hoping and expecting that, when Mr. Clark, the self-made
astronomer of Cambridge, Mass., and the most progressive
telescope mannfacturer now known to scientists, has com-
pleted his great work, far more amazing discoveries will be
made in the firmament. Surely, the mechanism of the heav-
ens demonstrates the existence of an Intelligent First Canse,
since such magnificent displays of unnumbered worlds, reg-
ulated by laws which secure order in the universe, could not
have originated themselves. God surely reigns and directs.

London Polytechnic Institution.

Instruction with amusement is the great feature here. All
the lectures are of a popular cast, beaatifully illustrated by
men who havea facalty for making difficalt things familiar
to a child. Itisararesccomplishment. Most of the learned
lecturers who come before the public shoot over the heads
of the audience. It is a positive mistake to set in motion an
artillery of unpronounceable terms, which only a Greek pro-
fessor conld comprehend. Lectures in that institution draw
immensely, even in the middle of the day, so eager are those
in pursuit of useful knowledge to hear and see. Chemistry
has been a leading topic, though every branch of science has
its representative in the course of the season. The fee is
small, therefore the theater is full and is crowded when a good
lecturer is to appear. If precisely the same system were in-
augurated in New York, and it could be kept from being the
instrument of two or three professors whose reputation es-
sentinlly depends on keeping all other talent out, the suceess
of the enterprize cannot be doubted.  One of the encouraging
circamstances of the London Polytechnic is its perfectly dem-
ocratic character. No one ambitious aspirant for fame is
allowed to monopolize & chair to the exclusion of others.
Thus variety in manner and matter is insured, and the pub-
lic like it. An audience tires of the same lecturer forever
and for aye—an armagement sometimes called the American
system. The stomach loathes to have only one kind of food
at overy meal. Variety is as necessary for the brain as a
change of diet for the stomach.

¥Fat and Lean.

Moat eaters and vegetarians show in their persons the ef-
focts of the diet. The first has the most brain force and
nervous energy. A mixed food of animal and vegetable -
tions developes the highest intellectual powers. A strictly
vegetable living ordinarily gives a fair complexion, and ami-
ability and extreme pugnacity when the vegetarian's views in
regard to that one engrossing thought of his life are discussed.
They are annual.-meoting reformers, without ever setting =
river on fire. Arabs are a sober, frugal race, rather slonder,
not tall, conscientious and contentious on religious subjects.
They largely subsist on rice, pulse, milk and kelmae, some-
thing similar to whipped cream, through a vast region of an
arld country where thoy are indigenous  They are not des-
titute of mutton, goats, camels and game; but thoy manifest
0o disposition to feed upon meats, ss is necessary in tem-
perate gones or in high northern Iatitudes. An intellectual
man, one of their kindred, who rises to distinction by the
grandeur of his mental status, is extremely rare. The beer
and alo drinkers expand and grow fat, but they are tot much
given to profound researches in Science

. -

Death of FProfessor Ranklue,

We regrot to hear of the death of W. J. M. Rankine,
Regiua Professor of Civil Engineering and Mechanics in the
University of Glasgow, Scotland. The deceased professor
had a long and widely extended reputation, and was a mem.
ber of many scientific societies in the different countries of
Europe and America. His ** Manual of Machinery and Mill.
work ” is a standard authority on the goometry, dynamics,
and construction of muchinery, He died at Glasgow on
Decomber 24, in the 53rd year of his age,
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dwelling, and | improvement that the apparstus should be loeated In the [
attie Instend of the basement, for the reason that the cold
alr, being heavier, would naturally sink, and thus require

70 [FEBrRUARY 1, 1873,

IMPROVED SEED PLANTER. rangement would cost more than an ordinary
The invention herewith illustrated In a seed plantor In | ls, therefore, out of the question in private residences And
which the amount of seed roquired for a hill Is elevated with
In the seed hopper, and discharged through a hole in the up ‘
por part of the hopper into & drop tube. The seed is thus | through his ehiimbey, the heated oater air, of course
deposited at proper Intervals and without injury
Fig. 1 affords a perspective goneral view of the deviee,
and Fig. 2 a wectional plan from which the working doetails

unless the alr in the building wan at a higher temperature

from the house out | Jess power,  That is true; but unless the alr in the attie s

rash- | first coo'ed it would not be heavier; and it i impracticable

than that outslde, the carrent would be

| to loeate and operate the eooling and forcing apparatus in
the top of the houpe

ing into the rooms through the windows and other openings,
the
current could be aws

and thao reatin same temperatare Power must be used, and to render it
nd thas ere R ame o

ured. the sl would | convenient, it must be down stairs.  Aas yet, I have seen no

in doors as out
Even if an Inward \

-

2
}
!
{
i

will best bo understood. A is the soed hopper mounted o
A framo supported upon wheels. The
axle revolves with the wheels, and up
on itare eams, B B, which lmpinge
upon the lower end of aslide, C. The
Iatter Is thereby eausad to reciprocato,
being first raised by the cams and then
returned to Its origionl position by the
reaction of the spring, D, attached to
fts uppor extremity. The slide, C,
moving close to the back of the hop
per, carries a cup, E, shaped an shown
In the back of the hopper is also the
opening, F When the in
ralsed by the cams the cup is brought

slide, O,

opposite this aperture, through which
its contents pass into the discharge
tube, G. The orifice, F, is kept closed
while the slide is down, by means of
a spring cover, H, which is raised clear
The
partition, 1, in the hopper is notched or

of the holo by the ascending cup

perforated at the bottom to regulate
the hight to which the seed fills the
back compartment. When it de -
gired to transport the planter from one

locality to another, the slide, C,, is held

I' not be percoptibly cooled by passing through his tunnel, un

/'-I.l' /

DARCY'S SEED PLANTER.

thing to convinee me of the impracticability or danger of my
plan, ’-n-\imlnl.\' deseribod, aud | in-
tend to give it a thorough trial the
coming summer

In conclusion I may state that, dar-
ing the heatod term of the past sum
mor, I had loeated over my dosk a fan,
operatod by n small water engine of
geven olghthy ineh piston, and I found
it such o luxury that I Intend nover to
without it hereafter during hot
,  weathor, in this Intitude at least,

W. ¢, Dopar,

boe

Washington, D, C
SRS J3 ¥
Exhalation of Carbonle Acld by

Man,

Some interesting researches on the
quantity of earbonie acid exhaled in &
the skin of a man
been conducted by Herr H. Au.
bert and his assistant, Herr Lange, and
have appeared in the last number of
Plluger's Arekio fiir Phywiologie. The
experiments have been earefully made
in an

given time from

have

air-tight chamber, in which the

subject for experiment was reated, and

elevated clear of the cams by means of the bolt or eatch, J, | less of much greater length than wounld, in most cases, be | through which a current of air, freed from earbonic acid,

on top of the hopper The furrow for receiving the

opened and closed by suitable devices attac hed to the frame

of the apparatus

Patented through the Scientific American Patent Agency,

peed is

found possible to make. A tunnel without the chimney, |

believe, is in use at the Government Insano Asylum, just

> . . =y, |
r 20, 1872. For farther information relative to sale n’/h =. = ._D———
: - G g ="
of rights, etc. , address the inventor, Mr. John H. Dancy, J .
Dancyy Haywood Co., Tenn

L

COOLING OUR HOUSES.
To the Editor of the Scientific American:

In your paper of September 4 was published an article of

mine on heating and cooling our dwellings, to which replies
were made in the issues of October 5 and 14, on which I de
sire to say = few words,

In the articlo of October 5, R, H. A. expresses the idea that
my method might prove injurious, as there is danger in a
sudden and extreme lowering of the temperature from 90°
to 75°, the dew point. Of course there would be danger if
it were carried to an excess, as there is in all excesses; but
of this there is no prodability whatever, During the past
three or four years, the experiment has been thoroughly tried
in the Capitol building, in this city, and instead of making
it dangerously cool, the only difficulty has been to get it cool
enough, As is generally known, the building is ventilated
by means of fans worked by steam ongines located in the
basement, which force alarge volume of air, through passa-
ges, into the rooms above, the air being heated during cold
weather by means of steam pipes laid in these passagos
During the summer gession the halls were uncomfortably
hot: and, to remedy this, large quantities of ice—a tun or
more at & time—was placed
in the passages, and the air
passed over and through it,
but with little effect. It was
found impossible to lower the
temperature in the House or
Senate more than from 2° to
4°. Finally, the present en.
gineer of the Senate, Mr, H,
F. Hayden, hit upon the plan
of water spray the air
chamber: a fine spray or mist,
as though made by a gigantic

in

atomizer, and the result was
most beneficial, the tempera.
ture being reduced from 10
to 14",  This
used for two seasons or more,
without any injury

has now been

I give you herewith a dia
gram of the building, show-
ing the apparatus in opera.
tion. So I think R, H. A,
may disming hig fears on that
point. It
lower the temperature of our

is not po easy o

rooms in hot

weather as to
create any danger from an ex
cess in that direction, as those
who try it will find

With reference to the plan
suggested by Egberd, in the
Imsue of October 14, 1 would
say that it is not practicable,
expecially in As a
general rule, there is no room
for buiing the tall chim
neys and digging the

cities

con

over the Potomae river from this city, and is found to work

! »
room, and the ground is well adapted for such a purpose

Some other correspondent, I forget who, suggested as an

W .'f““;

well; but it is both long and large, there being plenty of

was steadily passing, while the proportion of earbonic acid
in the air on leaving the chamber was estimated by trans.
mission through bulbed tubes containing a solution of a salt
of barium. The results of these investigations lead to the
general conclusion that wsixty-two grains of carbonic acid
are exhaled from the body of a full.grown man, through the

'skiu. in the course of twenty-four hours,

- -

The “Scientific American”™ In Philadelphin,

Messrs. Richards, London,and Kelley, of Philadelphin, Pa.,
write as follows: “ We have presented, to each of some 8
or 10 apprentices, a subscription to the SciExTIFIC AMERI-
CAN, believing that they will be much the better for reading
it. They are pleased with the idea and are stimulated to
increased interest in their trade. Many of our workmen
have been subscribers for a long time, so that fully 50 per
cent of them are taking your paper, as well as other me-
chanical works—a reading community. We will add to the
list of subscribers as we have occasion. Permit me to add
that the BeieNCE RECORD is very finely edited and is very
interesting. It will receive a position in our library.”

o
Words for Horses,

If horses were next thing to deaf, there would be an ex-
cuse for the shoutings and yellings so generally indulged in,
but they are not, and therefore need not be spoken to so
loudly and harshly.

Gentle

The ear of a horse is very sensitive,
and, save in exceptional cases, it is possible to control his
motions by a command given in a moderate tone of voice.

A horse is a teachable animal, and is always affected by
kind treatment. The fact of the
matter is that, if kind words and

gentle treatment throughout
were given to these noble animals
instead of oaths, curses, and

blows, we should find their docil-
ity greatly increased. Just im-
agine, if you will, a gee! or
whoa | uttered in n tone suf-
ficiently loud to be heard half o
mile distant, and this command
given to an animal within five or
ten feet of the party piving it
Wherein consists the nocessity
for it? Why not resort to more
rational and cortainly
pleasing means? Why not speak

This is all
The horse, if
not deaf, can hear it, and will as

more

in a moderate tone?
that is required.

readily obey as if given in thun-
dering tones,

One of the best managed teams
over seen was controlled by the
driver without the indulgence of
this yelling. The
driver rarely ever spoke above
his ordinary tone of voice, and
yot his horses laid their
work with as much willingness
and apparently groater earnest
ness than if they had been driven
to it by fearful shoutings and
blows The horse in an intelli-
goent animal. None of the brute

unmusical

into

creation more readily appreciste
kind words and kind treatment.
Such facts should be considered

’
1]
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B NEW B;I;G-B OVER THE NILE, | gineer, and submitted to the approval of Mr, Fowler, an chie f I\vh'::'h Temail Pacha will bo best remembered. The h'r'ulgh
Tho accompanying engraving, propared from nnkotch made | conpulting engineer to his Highness the V I',' roy. An active ' in ‘u( ?run "l':|'a":-' “n- llis girders, 1nnd mnnmc.trd wn'ltx—h:
on tho spot for The Engineer, shows n handsome new bridge | commencement with the works was mado in the beginning l swinging draw having a one hundred foot opening.

across the Nilo, which has jlul been completed for the Egyp- | of January of the present year, By June, sixteon cant fron | le ngth of the bridge Is 1,250 foet ; width, between centers of

tian Government by Mossrs. Shaw and Thomson, of Leaden- | eylinders, 88 foot long and 8 feet 0 inchon In dinmeter, had | girders, 40 feet, Total weight of the iron work, 1,700 tuns.
5 i sneinee . ) y rive alx or cylindors ————— - -

hall stroot, and their colleague, Mr. John Dixon, engineer | been sunk in the bed of the river, and six pmaller cy

and (‘onll’u'(‘lor, of Laurenco Pountney Hill, London. had been fixed ly Boptember, 1,700 tunn of fron work hind Mow Dangerous Xco Gorges may bo Avolded,

'
3

In furtherance of
the vast Improve-
monts which the en-
lightened policy of
the present ruler of
Egypt, his Highnesa
Ismail Pacha, has in.
nugurated, it had boe-
como absolutely nee-
essary to connect thoe
city of Cairo with tho
fertile and populons
district on the oppo-
sito banks of the
Nile, n district lying
between the riverand
the Pyramids, em.
bracing the town of
Ghizehh  Itself, in
numerable villages,
Jarge and small, the
palacos of the Viee-
roy at Ghizeh and
Ghizerch, and those
of some of his prin-
cipal nobles.

Some two hundred
years ago the erratic
and f{nvading Nile
flowed past Cairo in
one grand unbroken
stream. The acciden-
tal sinking of a na-
tive felucea or barge,
Inden with stones,
cansed tho formation
of a sand bank. This
sand bank, silting up,
gradually increased
in size, and in time
becamo dignified by
tho namo of the Is-
land of Ghizereh,
which is now some
four or five miles
long and more thana
mile broad. Down
each side of this is.
land flowed an arm
of the nobloe river.
On the shiore opposite
tho suburban palace
of Kasir.el.Nil stands
that of Ghizereh, best
known to European
visitors by the gor-
geous festivities cele-
brated there on the
occasion of the mar-
riage of the eldest
daughter of the Khe-
dive, or what in En-
gland they wonld
stylo the Crown Prin.
coss of Egypt, Closo
to this spot o bridge
of boatn was, for somo
years, in existenco
to sccommodate the
teoming traflle, which
floating structure
govo place, early in
the present year, to
the permanent bridgo
of Kaser ¢l-Nil, con-
structed by a French
company and Freneh
engineers during
three years of labor,

Meantime the west.
ern arm of the river
had been  rendered
passablo by the thor.
vughly Egyptian ex-
pedlent of throwing
dums serons it, on the
wps of which thoe
ronds woro formed,
Butold Nilus would
not tolerate wuch ro.

p.“i" W 'E.'. ot

'HIZIHD IV TTIN THI WIAO IDMEE

ETRTTTICTC: (11

A carrespondent
of the Bt Louis
Railway  Register
furnishes somoe
timely lints rela.
tive to the removal
of the ice gorgens
which, forming ov.
ery winter In our
rivers, often canne
great damage to
vessels and other
structures. These
gorges are pome-
times isolated, but
sometimen n sue-
cession of them, se-
parated by intervals
of but s fow miles
or less, is formed:
they are occasional-
Iy of such magni-
tude and depth as
to completely dam
up the river, espe-
cially if resting up-
on a hard bottom,
producing inunda-
tion of the low
lands. There is
generally sufficient
head in the confined
water 10 cause the
5

ice to move w
considerable veloci-
ty upon the sud.
den rupture of the
g(lfgl'.

Ice can be blasted
2s wellas any other
material, and lce
blasting has been
frequently prac-
ticed in Europe
For this purpose
any of the explo-
sives can be used;
blasting powder is
employed where
slow burning is re-
quired, and for
quick burning any
of the explosive
compounds, asdna-
lin or dynamite,
will serve. Inbreak-
ing up a gorge, one
would commence in
general at the lower
end, taking off
strips all the way
across, allowing

them to float down
with the current,
and working up
thus towards the
head until the end
was accomplished
Care would be re-
quired not to pro
duce enough dis.
turbance to  start
the whole mass at
once, a#, in that
Cuse, the operator
would produce just
what ho was alming
to avold, and per
hups bring down o
muass of 1co on him
self from  romo
point above Where
It Isnecossary to re
move an  interme
diate gorge, and
there Is not current
c¢nough in the reach
of water below it
to float off the ple-

ces, amodemnte cur.

stralnt, and, threatenlng to burst his bonds and widen his|been manufsctured and sent out from
bed, by washing down the palaces and quay walls that bor
dored Lis solo remaining channel, 1t bocamo fmperatively

England, trans. | rent could be indnced, in some cases, by opening a narrow
shipped up the Nile, and placed in position ; the masonry and | cut in the gorge below, slthough this might be an operation
conerete were eompletod, the swing space was turned round | of some difficulty, Whero a line of telegraph runs in close
Resassary (o bridge over aa raphdly as possible and reopen | on ita axis by the aid of one man, snd in November the fin. | proximity to the river, several partics ean operate simulta

the old waterway. Iahed structure was finally handed over to the intelligent | neously and in concert, by means of the rapid and easy com

Time belog an object, the work was confided to English | young Prince who presides as chiefof the Public Works De :

haﬁ. aod with o result that secoms fully to have Justified that circumstances will always favor blasting, bat that it
the confidence thus moposed.  The plans, deslgns, and ar- The bridge belongs to the class of works which benefit o ! is sometime
rsogements were, we bolleve, matured by Mr, Dixon, the en. | country,

| munication thus afforded. Of course it is not assumed
partment In Egypt

of great benefit, experience In other countries
The work Lelongs to the industrial monuments by | has plainly shown,
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 LEARN T0 DRAW.

Mo the artisan, there s no Acquiremont outaide hix trade

which is of

machine o & good working draft of the game posscascs
:i advantage omsxf;drethm will matorinlly promoto
his adyancement and, besides, groatly facilitate his eduon-

in his chosen ealling.

mbl“'ing. like Instromental music, requires the cultivation
of both eye and hand; the former to appreciate things as
they really are, in form, color and position ; the latter to act
as tho servaut which roproduces the similitudo of tho ob.
joets recognized by the pereeptive faculties. Itis, therefore,
necessary to bring both mental and physical powers to a given
degree of education n order fo attain a certgin amount of

skill
A few practical hints on thiy subject, designed to serve as

an answer to the question ** How shull T learn to. draw," will
perhaps be found of advantage, At the beginning of the
study, exorcise the oye in apprecinting the shapes of simple
objoots and the memory in retaining the notion of form. We
must learn, and no principle must be more steictly followed,
to soe 4 thing as it appears, not as roason tolls us that it in,
For a common example, wo well know that & cortain pieoo
of furniture, o table, is of such and such o shape; that is, its
Jogs are of equal length, that they rest on the floor, its top is
flat, ete. Now, if we wished to depict our table in a gkotch
from a given point of view, if we allowed our knowledge to
govern our eyesight, we should undoubtedly fail to produce
8 correct reprosentation; and this simply because, relying
upon fact previously acquired, wo should draw what we do
not seo.  We should, to exemplify, make sll four legs of
equal dimensions, whereas those furthest from us appear
tho shortest; we should represent the flat surface as rec-
tangular instead of obligue and acute angled, and, to carry
out the idea still further, did we color our drawing, we
shiould paint it & single shade of oak or mahlogany, so that
in the end we should have a distorted ‘mage of a uniform
hue. We should thus annihilate distance, light and shade;
and to illustrate once more our mistaken method, we would
reprosent two similar objects, one beside us and the other
half a mile away, as of precisely the same dimensions.
Without pursuing tbis branch of our subject further, let the
reader either try the effect for himself, or, if he desires a
more graphic representation, let him look among Hogarth’'s
engravings, to be found in book form in any public library,
for a Inndscape which he will find thus depicted. The ab-
surdity of the dmwing is obvious,
Necessarily, the rules of perspective will aid us to avoid
the above difficulty; but, except for mathematical draft-
ing, we should adyise the student not to hamper his mind in
the beginning with geometrical demonstrations, but to edu-
cate hig eye to unassisted effort.  Nature is the best teacher,
and constant practice in representing her in her ever varying
forms will lay a better groundwork for future accurate draw-
ing than all the treatises ever compiled. Let us counsel the
beginper at the outset to beware of pulblished systems or
“drawing without a master ” handbooks; we never knew
them to produce any other result than an inextricable con-
fusion of ideas. The student should commenee with pencil
and paperto depict the simplest object—for instance, a box
—and represent it in all positions. It may at first be diffi-
cult to perceive the exact form, owing to the relief caused by
light and shade; but if the eyes be partially closed and the
object regarded through the eyelashes, it will appear to be
sn irregularly shaped mass and its outline will be readily fol.
lowed. No matter how rough first attempts may be, perse-
vere,  Skill can only be acquired by practice; snd as the per-
ception is educated, the hand will grow in cunning.  Avoid
artificial aids of every kind; they only retard true progress.
Erase as little as possible; aim st correctness at once:
do not make a line until it has been considered. Work
slowly—rapidity of execution and brillisncy of effect will
come in proper season. Study to express an idea in as
few lines ns possible. A glance at the works of gkill.
fdl artists will show how simply and yet how surely
every stroke of the pencil has a definite purpose.  Fol-
low Ruskin's advice, and never give sway a drawing; to
present & friend with a poor one is no compliment ; tadonate
s good one is 10 deprive oneself of the best result of all pre-
vious lsbors, Keep all, failures and successes: they are
milestones in our onward path. Bystematically avoid the
lithographed pictures sold to serve as copies; we never saw
apy that were not, at best, of doubtfuyl excollence, caleulnted
1o rather mislead than advance the pupil. There is no merit
in pervile copying; if such is to be done, better use trac.
ing paper at once.  Draw boldly—timid and weuk strokes
nevar produce broad effect or a vigorous picture. Better see
too liftle than too much—a few curves accurately drawn
represent o tree in a eketch infinitely truer to nature than
the Iabored and necessarily imperfect delineation of evory leat
of spray.  Facility in ontlining nequired, shades and had-
ows muy be studied,  Here the counsel of one skilled in nrd
may be wought,  We mean skilled in art in the fullest senpe
of the term ; & poor or mediocre teuchier is worse than none;
the best talent attainable may be more costly, but it proves
the clicapest In the end. It is an abominable practice in
many schools to huve the students’ drawings ** corrected by
he muster, 1t is needless to ndd that every spark of indi.
viduslity Is extracted from them, in order that the pu-
pil may * whow progross,” or, by producing pretty pictures
goln o frandulent credit for the instructor. This, of rmlrm"
should not be permitted, for the teacher should be but ;
K""?O 10 call the sttention of the learner 1o what would oth
erwise escape bis notice; to polnt out that certaln effects
that apparently are the result of aceident, are subjoet te

Scienfific Americun,
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known -lawn. and finally to instruct in the mechanieal lnbor
of the manipulation of matorinls,
1t ix excollont practice, aftor n falr degroo of skill is nc.

drawing, ‘R“:l:cm h::?:n:l;;:k: l‘:;lpkl:::'llkm :: quired, tostrive to produce ropresontations of imnges formud
. The \nnie tha

i the *“mind's eye.” Houdin, the Frenol conjurer, says in
i momoirs that his maryolous dexterity In deceiving the
wonses of others was largoly due to tho high cultivation of
Hin porcoptive powers.  He mentions that he began by rap-
idly walking past a shop window and afterwards trying to
call to mind a8 many of the objocts therein, together with
their peculiarition of form and color, as porsible, aftorwards
verifying his memory. This plan on a simpler scalo may bo
practiced in learning to originate, Commencing as before
with some simple articlo, regard it earofully, and, after plae.
ing it out of sight, endeavor to draw it from the Image loft
in the mind, From this, advance by degrees until it is
found that & short glance nt an object is sufficient to ensure
o fair representation of it genoral appearance,  Then poek
to imagine forms and to draw them correctly, always romem.
bering to seleot sueh articles ng subjects as that the skotch
may be vorifiod with the original after completion. Do not
wim at too high s standurd ; it is well to recolloct that art is
u jonlous mistress and requires long years of sorvitude bo-
fore she becomes the servant of herpursuer,  Seek rather to
obtain & fair proficicney, when farthor progress will be op-
tional and dependent solely upon the ability and desire of
the gtudent to devote the necessary timo and labor.

In conclusion, lot us add n word as to how working men
may learn to draw, It is botter for some one man to seek to
interest his comrades and so get & number together in pur-
guit of the same object,  The enthusinsm of a single indi-
vidual is apt to fall when unsupported ; competition between
several is an excellent incentive to labor and success. We
were recently informed of an admirable plan adopted by
the mechanics in the shop of the New York Steam Engine
Company, in Passaic, New Jersey., These men have clubbed
together, purchased for a small sum the necessary instru-
ments, and are now pursuing, during their spare time, o
course of mechanical drafting under the guidance of the
draftsman of the establishment. This example deserves
to be widely followed, and we bolieve that these mechanics
will have no cause to regret so wise an expenditure of unoc-
cupied hours. The same system may bendopted by o sketch-
ing or reading club, an! t':us every opportunity gained for
mutual and self improvement.

The inventor that can represent his idea upon paper, and
thus give it tangible form, is at once possessed of an object
capable of elaboration. His mind is unburdened, a8 it woere,
and free to range to other thoughts, The artisan that ean
fill a volume with suggestions of improved devices as they
occur to him in the routine of his every day life, or is able,
sketch book in hand, to jot down the good ideas of others,
secures an unfailing fund of information, which, if not some
time directly productive of lucrative returns, will be of in-
estimable benefit to him throughout his whole career,

DR. DRAPER’S RESEARCHES IN (ACTINO-CHEMISTRY.

The well worn figare, which likens the investigator of the
secret laws of the universe to the explorer of nnknown
lands, is traer than we sometimes think it; and the history
of the outposts which he thrusts far into the dim region of
the unknewn is very apt to be like that of the advance sta-
tions of the pioneer in geographical discovery. The fortu-
nate researcher may strike a point, a Mexico or a Pern, whose
visible wealth will bring him immediate glory and compel
the tide of conquest to set at once in that direction; orit
muy be a California, which must wait ti'l 1o ¢lov advance
of generations shall make the time ripe for the full develop.
ment and appreciation of its riches. The history of science
is full of these contrasts, as every student knows. Of the
Iatter sort of advances, a fine illustration‘may be drawn from
some of Dr. John W. Draper’s researchies in actino.chemistry.
In papers published thirty years ago, Dr. Draper maintained
these two propositions, namely :

1st. I'hat go far from chemical influences being restricted
to the more refrangible rays, every part of the spectrum,
visible and invigible, can give rise to chemical changes, or
modify the molecular arrangement of bodies.

2d. That the ray effective in producing chemical or mole-
cular changes in any special substance is determined by the
absorptive property of that substance.

These points were well taken ; yet the standard treatises on
the solar spectrum continue to tench that only the moro re-
frangible rays have power to produce chemicil changes,

In the lnst issue of the Philosophical Magazine, Dr, Draper
restates these propositions with en abundance of evidence to
prove the current teaching incorrect, Even the so.called
curve of chemical intensity, derived from the action of sun-
light on the sensitive salts of silver, does not truly represent
the range of chemical action in the case, By a careful deter-
mination of the habitudes of sllver iodide, Dr, Draper finds
that every ruy in the speetrum acts on that substance, the
more refrangible rays apparently promoting, the less refran.
gible apparently arresting, the action of dui’llghl on it, those
contrary offeets tuking place not only simultancously but

successively, and that whon considerable intervals of time
intervene,

A;Enm With bitumon and resin—the substances first used
by Niepee for photographic purposes—evory ray in the Bpee-
trum acts, the ““proof” being continuous un'u;;l where the
Fraunhofer lines fall.

The rays which aet chemically on the earbonic ncid of
plants—the moxt important of all actino.chier

~are the loss rofrangihle rays,
‘“echemical

nical operations
not the more refrangible
rays, as they are commonly ealled, Two moeth-

) | ods may be employed for proving this fact—by observing

the place of maximum evelution of oxygen gas in the spee-
trim, and by finding tho place In which yonng etiolated
plants turn greon.  The point of maximum sction in both
onacn bs in the yellow, the range of notion embracing the
orange on one side and n portion of the green on the other.

The nction of light on the eolors of flowers is well known
Yonrn ago these phenomenn were observed far enough to de
termine that nearly every radintion affected some particular
eolor, Thus paper stained yellow by corchorus japonica in
whitened by green, blae, indigo, and violet rays.  The rose
red of thoten weeks stock is changed by the yellow, orangs,
and red; and #oon, the genorsl law of such action—diseov-
ered by Grothuss and verified by Herschiol—being that the
rys which are effective in the destraction of any given veg.
stable color are those which by their union produce a tint
complementary to the color destroyed.

In this connection Dr, Drapor ealls attention fo n matter
worth examining, namely, that the physiological explanation
of sight may hinge on the fact that, like vogetable colors, the
rotina is & earbon compound, and earbon s affected mainly
by rays whose wave lengths aro between those of the extreme
red and the extreme violet, the maximum being In the yellow,
In other words, the chemical eurve of carbon in the spec-
tram is the same ag the curve of luminowity, as represented
by Herschel.  This being the ease, tho possible development
of human vigion up to the eapacity to mensure vibrations
now invisible, as suggested by Professor Tyndall in his re-
cent lectures, would depend not on education but on s
change in the chemical componition of the reting, which is
hardly to be expected.  But this is npart from Dr. Draper's
memoir.

The action of light on the growth of plant stems and
roots proves with equal conclusiveness that it is wrong to
restrict the chemical foree of the spectrum to any special re-
gion. As observed by Dr. Gardoer, seeds germinating in
darkness develop vertical stems. On exposing such stems to
the spectrum & bending movement begins toward the indigo,
the stems in the indigo bending toward the approaching ray.
Removed into darkness, the stems recover their upright po-
sition. Repeating and extending these observations, M. Du-
brochet found that plant roots beud from the light, this ac-
tion being produced by all the colored rays of the spectrum.
In support of his second proposition, namely, that the ray
absorbed by any substance is the one which produces chemi-
enl effects in it, Dr. Draper reviews at great length the
modes in which radiations act on the decomposition of silyer
jodide, and in the combination of chlorine and hydrogen,
Briefly stated, his deductions are as follows:

When a radintion impinges on a material substance, it im-
parts to that substance more or less of its vis viva, and there-
fore undergoes n change, The substance is also disturbed,
its physical and chemical properties determining the pheno-
mena which result,

If the substance is black and undecomposable, the radiation
establishes vibrations among the molecules it encounters.
each molecule becomes a center of agitation, and heat radia
tion and conduction in all directions are the result.

If the substance is colored and undecomposable, it will ex-
tinguish the rays complementary to its own tint, and its tem-
peratare will rise correspondingly.

If the substance is decomposable, the absorbed radiation
will be expended in breaking down the union of those parti-
cles which have arrested it with their associated particles.

In the last case the effect presents two separate and dis-
tinct phases, the physical and the chemical. The first phase,
the physical, consists in a disturbance of the group of mole-
cules about to be decomposed. Up to a certain point the
dislocation may be checked, stopped, and the original condi-
tion restored ; but that point once gained, decomposition en-
sues, and the result is permanent. These phases are hap-
pily illustrated by the following familiar example:

*“ If a sheet of paper be held before a fire, its surface will
gradually warm; and if the exposure be not too long or too
liot, on removing it the paper will gradually cool, recovering
its former condition without any permanent change. One
could conceive that the laws of absorption and radiation
might not only be studied, but could be again illustrated by
the exposure and removal of such a sheet. But a certain
point of temperature or exposure gained, the paper scorches,
that is, undergoes s chemical change, and then there is no
restoration, no recovery of its original condition,”

As in his former memoir Dr. Draper demonstrated the
hieating power of radintions to reside in all equally, what-
ever their refrangibility, o in this he proves the power to
produce chemical changes to be manifested by rays of every
refrangibility, different substances being acted on by differ-
ent rays. In other words, the seeming three-fold nature of
radintions is due solely to the character of the substances on
which they impinge; those rays which are reflocted affect
our cyes as light ; those which are ahsorbed set up molecular
motions, which manifest themselves as heat or chemionl ne-
tion, according to the constitution of the absorbing sub-
stance,

IT is not what we have or what we have not which adds
to or subtracts from our felicity. It is the longing for more
than we have, the envying of those who possess more, and
the wish to appear in the world of more consequence than we

really are which destroy our peace of mind, and eventually
lead to ruln.

-

““ Engincer,” of Youngstown, Ohio, whose interesting let-
ters on bollor explosions have been published in our pages,
waye: ** Lhuve four volomes of your valuable journal bound
und I have four more ready to bind, There is not a book in
my library that T would not rather part with than the .
volumes of the SCIENTIFIC AMERICAN,”
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¥nets for the Lndies. Mo Mary Sandery, Jersey City, N.J., has need
m & Wikion Lock-Stiteh Machine stuee 160, ron-unllr. on it
~ Klnda o Olltm'. without repales, and broxen but one needle (scoldentally)
~ would not sell It for $1,000 If sho could not got auother. See thy now Im
~ provements snd Woods' Look-Stiteh Ripper.

Recent American and ,_ﬁomgn Qatmts.

Improved Pruning Shoars,

Ames I Moslton, Pail's Rranch, Tenn.~This lavestion relatos to an fn-
provemest ia shears for Ppruning parpeses, wheredy they sre rendered wore
efcctive than the ordinary kind, and it consiats principally la the method of
M-hﬂuqmnﬁ wpot Ihe branch or lnb 1o be separated,
by the empk of a by iy or ly sllding cutier which s
operated by means of & patr of hand levers. The second feature of the inven:
Uon conslsts tn providing the cutting blades with & secles of holes which
are etnployed for sdjusting the same as It wears away, or for reguiating the
dletance between (he cotter snd holding jaw.

Improved Feather Renovator.

Badger N. MeKimm aud Jobn R. Geardart, Lathrop, Mo.~Thn tuvention
consists tn previding (he silrrors of & foather renovator with loops at aoe
oad and & Hl“ coveaye clamp ol Lhe other so Lhat they can be easily
detaehed.

Tmpreved Spring Pewer for Sewing Machines.
Jumes Cleveland, of Witllamaburg, snd Charles A. Todd, of New York
"gity ~This nvention has for 1ts object to farntsh an tmproved spring power
for driving & sewing machine at any desired velocity, and whioh shall bo sa
wonstrocted that (he tonston may be readily Kept upon L spring, so thut
(he machise may b run continoonsly for any desired lengih of thne.

Grain Bisding Harvester.

Harry 1. Bridenthall, Jr., Youngstown, Pa~This tnveation has for it
object to lmprove the construction of the harvester for whieh letters pat-
ent No. 107, were lisued October 17, 1571, 40 as to make It a self binder;
and It sists tn the bination of & block, crossed or dlagonal rods, and
thelrsupports of equivaleats with the driviag pltown and sickie bar | fnsulta
ble mechanium, for the purposs of ralsing the gavel 1010 contact with (he
Moding device, for the purpose of twisting bands upon aud aronud the
graln bundles, for (he parpose of forming & straw band around the gavel
while betng held and rotated by the endless chaln; and fo the comblnation
of the Jover chaln and Jever for ralaing tho cutter bar with the cutter bar
and with the pivoted seat and plroted standand.

Apparatas for Preparing Reofing Felt,

George W. Pund, Brooklyu, N. Y., assignor 1o hlmeelf, J. W. Smith and
J. W. Coolldge, ol-n-phea—m object of m present inveation Is to
tmpr the ¥ employed 1o {2 0 what s Known as roofs
ing felt ; and it 1o making the fra onnmntn-pon which the
felt or psper Is rolled adjustable, #o (hat the differvnt rolls of felt or paper,
mmnnm”muummmm the

feed or compressing rollers, wi even and be unlform
with each other, thereby off the edges
of the felt to make them for sdjusting the
uprights which support if the felt or paper.
Wiltiam T, F. Smith, B for Iis object to
faralah an tmproved Il be »0 constructed

25 Lo enable the corn to be pia in | crow, By sultable con-
struction the movetnent of & rope eu(huu:y’h‘the sane direction oper-
Ates the dropping slide alternately in opposite directions, knobs belog ar
ranged at such & distance aPpart a4 to operate the slide and drop the corn ar
the proper polnts.

~ Improved Adjuster for Well Drills.

Joseph Gallagher, Shambdurg, Pena.—The object of this tavention s to
" provide stmple and means for uupmmunldrm-
mmwm-mmumumm.
consists in a grooved wrist bar and a screw clamp. Iz attachlog uodnln
1o the working beats, the part of the bar between the clamp and the wrists
s \nserted In & wlot In tho end of the beam. The whole device will then

“hang vertically with the wrists resting o » shallow groove on the top of the

‘beamt, 1t fs then made fast to the beam by aslotted timber bolted fast over
the wrists. When thus conneeted tho adjuster (s ready for use either fo
mmmmmun the former case and the straight
“rod in the latter, which may be drawn Iato the groove in the bar sufficlently
‘tight to be held by the friction alone. This device may, therefore, be used
for either pumplng or drilling without removing it from the workiog beam

Jmproved Glove.

o8 L. McMartin, Johnstown, N. ¥—The luvention consists ot s single
Mmhvﬁhmmﬂruuth one plece If made entirely
cll-ltmouﬂnmlt-m with leather front and cloth back.

Tmproved Bolt Trimmer.
"Wmll- Dunlop, Fullarton, Canada.~This [nvention (s an fmprovement i
bolt trimmers (o which a catting tool or chisel Is reciprocate
and toothed segment. The forwand end of the lower lever of

hed to sald sorf:

Iwmproved Palut Hrush,

Lavine A. Lightenhome, Chteago, NL—This Invention relates to an Im-
provament In the olass of paint and varnlsh brushes whose bristies are
socured 1o & tapared or confon) ring snd thelr handles n the sockot of &
oAp 0F AWK sdapted 1o sarew Into the same. The lmprovement conaists In
» mode of securing the bhristles more officiently than heretofore by mesus |
of coment, which is placed In the space or oavity between the serow oap
and hesds of the hristios, and forend 1010 or smong the same by driving |
the handle Into e sooket,

Improved Gntows,

Willlam B, Smith, Copper Creek, H~The inveation relatos Lo weans for
opening double gates. The two gates have high posts, by which they are i
Muged te permanent posts for betug coupled averbead by crose and parallel |
Dars, 46 that one pate will be opencd and closed by the other, the sald gates 1
swinging In opposite directions, Long rods, attached to one of the ‘nh.
and extonding each way along the road, serve for opening and closlng the |
gates without dismounting. The sald rod de, belng longest snd hoaviest at

e auter sides of thelr pivots, hold the latch up and Keep 1he gate fastened
They are lifted up when taken hold of to operate the gates for unlstehing |

them. The lower bage of the gate 14 morable up and down the post for |
shifting the gate higher or lower by the withdmwing of the staple from
ane of the hodes and potting 1t (o another- but the staple of the upper

Ninge, being connected to 8 1ong staple on the gate, allows the gate to alide
up and down froely as muel as required, so that the yute may bhe readily
ralsed in winter above the stiow and ot down agsia when the stow s gone. !

Impraved Reciprocating Steam Engioe. '

Oharies E. Lamb, Wanseon, O.~The distingulshing festares of (his luven
tan are the arrsagement snd operation of an oselliating valve o the pleton
of the englue aud the manner of lutroducing snd oxhamting the steam. On
the end of & tabular pleton rod & valve 1a arranged, within the center of the
plston, and recelves a rotary motlos saficlent to change the portsand sllow
he oplinder 16 1ake and eXhauAl steam at both ends at wach stroke of the en-
gine. Thisrotating motion is produced by means of & pla ln the croteh of the
conaectingrod. On the end of the hollow plston rod ls s collar, with two pro-
Jocting lugs, between which lugs the pin works. The collar is made adjust.
able, Ny means of Lhis sdjustment the valve ls changed or set 80 38 tacut off
the stosttl s00ner OF Iatar, as may be required. The extent of this revolving
wotion depends apon the dlstance of the pia from (he center of the crom
bead. Thls distance ls always supposed to be suflicient (o torn the valve
and change the ports as the croteh of the connecting rod I carried up and
dowti by the engine crank, The steam s admitted (hrough & tabe, which is
screwed Into the end of the valve on the opposite alde of the platon. This
tube reciprocates In and s fnclosed by an Je tube which s with
the boller. As the pleton works back and forth o the eylinder it is prevent-
o frotn turning or partaking of the revolviag motion of (he valve by means
of tho stralght rod which passes through the plston and ls confined In (he
cylindor beads. The positions of the valve are reversed at every stroke of
ihe eugine, and the steam 18 admitted and performs lts work and ls exhaust.
ed with the same regalarity and procision as with the ona.lury slide valve,
a1l the steatn belug admitted throogh s pipe and exh 4 throogh
the hollow piston rod.

Improved Cotton Clesner.

James L. Coker, Hartaville, 8. O.~This invention has for {ts object to far-
nish an tmproved h t for cotton gios for clesnlng the and
foeding 1t to the gin, removing nalls, sand, and other Lmpurities from the
cotton, and feeding It uniformly to the gin. The two sides sad the upper
part of the front end of the frame of the machine are closely Incased. The
-"«’luolmwvulnmro(m-'mudmmrnlhlncm
with wires or slats laclinlog Inward to sllow sand, nalls, ele., to drop
ihrough. The upper front part of the machine {s left open at the top to
serve as a hopper Lo ive the , which rests upon the endloss aproa,
which {s formed by attachiug croes slats 10 bands or belts which pass around
the rollers. The slats of the endless aproa are provided with polots to take
hoM of the cotton and esrry {t forward. The sweeper Is formed by attach-
ing knives or plates (o an inclined position. The sweeper may be adjusted
10 allow more or leas c0110n to pass through to the gin, as may be desired.
And 1t 14 revolved In such & way sa o push the cotton back from the upper

end of the carrier and allow only the destred of 10 be carried
10 the beater. The beater is formed by altaching numerous tecth 1o s cylia-
der, which Ives the from the and knocks out the sand,

nalls, and other lmpurities, which fall through the slatted or wire back of

Value of Patents,

AND HOW TU 0BTAIN THEM.
Practical Hints to Tnventors,

ROBABLY no lnvestment ol » small sumn of money brings s
greater return Lhan the expense Incarred In obtalulng a patant
even when the lavention (s but 4 sosl) one, Larger inveations
are found 1o pay correspendingly well. The names of Hanehard
Morse, Migelow, Colt, Ericsson, Howe, McCormick, Hoe, sad
Others, who have amassed lmmnense fortunes from thelr inves
tions, are well known. And there are (houssads of others who
Bave realtzed large sams from thelr patonts.

More than FIrry THOUSAND laventors have svalled themselives
of the services of Muxy & Co.daring the TWENTY-SIX years
they haye 82200 a4 solicitors and Publisters of the SCIENTIFIC ANENIOAN
They stand st the hesd in this class of busicess: and their lnrge COrDs
of » wietants, mostly selected from the raaks of the Pytest Ofice: men c8p
abie of rendering the best service (o the (aventor, from the experiesce prec
tically obtalned while examioers i the Patent Office : enables MUy & Co
to do everything apperialning to palents RETTER snd cumarzn thas say

other rellable agency,

o

This te the closing Inguiry tn
esrly every letter, deseridbing

HOW TO 4
OBTAIN ogpetprermgdinn o, g

wer canonly be had by presenting 8 complete application for & patest to
the Commissloper of Patents. An spplication conslals of & Model Draw

iogy, Petition, Osth, sod fall Spectfication. Various official rules and tor

malities must 8150 be observed. The efforts of the laventor to do all s
busisess himeelf wre generally without success. After grest perplexity and
delay, he 1s usually glad to seck the ald of persons experiesced In patent
hustness, and have all the work done over agala. The best plas is to rollcit
proper sdvice st the begloning. 1f the parties consalted are booorable men

the lnventor may satsly confide his idess 1o (hem ; they will advise whether
the tmprotement Is prodably patentable, and will give him all the directions
needfui to protect his righta.

How Can I Best Secure My Invention ¥

Thls {» a0 (nquiry Whith oue (aventor naturally saks another, who has had
somwe experience {o oblaluing patests. His answer gencrally is as follows
and correct :

Construct s neat model, pot over a foot 1a any dimension—smmaller If pos-
aible—and send by express, prepaid, sddressed to Muxx & Co., X Park Bow ,
New York, together with & description of 1ts operation and merits, On re-
celpt th 1, they will « the 1 fully, and sdvise you as
10 Its patentadility, free of charge. Or, If yos have not time, or the eans
at hand, to construct & model, make s good 3 pen and ink sketeh of the
tmprovement as possible and send by mail. An asswer sa to the prospect
of a patent will be received, usually, by retora of mall. It i+ sometimes
best 1o have 8 search made at the Patent Office ; such & messure often sves
the cost of an application for a patent.

Preliminary Examination.

1In order to have such search, mage ou( & written description of the loven
tion, It your own words, aod = pencll, or pen and lak, sketch. Send hese
with the fee of 85, by mail, sddresc3d to Muxy & Co, W Park Eow, and in
dae time you will recelve an acknowledgment thereof, followed by a3 writ-
ten report In regand Lo the patentability of your mprovement. This specta
scarch is made with great care, the models and pat st Washilug
1o, to ascertaln whether the lmpr P od I» b
Rejected Cases.

papery, deled for parties who have made

Wu-lor

the machine while the cotton slides down sald back to the cleaning eyllo-
ders, one or more of which are ased. The cylinders are covered with leath
er having wire or card teeth attached to If,0r the card teeth way be altachea
directly to the sald cylinder. The cylinders further cleas the cotton by
it and rubbing it against a board above the sald eylinders,

et

hrough other s, Terms &

To Make an Application for a Patent,

m-mmvu-m:mm.w«mumuu if wus-
tible of one, alth times it may be dispensed with; or, If the In-

and which is ed and 1. A brush cylinder takes the
from the last cleaning cylinder and discharges (L botwoen the gulde boards
oraprons to the gin,

Improved Converting Motlon.

Taylor D. Lakin, Greenfield, N. H.—This fnvention relates to & new me
chanical movement In which a right or left hand nut are arranged within a
eylindrical or other case, and surrounding a threaded spindle, ‘When the
sald eylindrical case Is moved longitudinally—that (s to say, paraliel o the

fon be & chemical prod bhe must farnlsd samples of the lagredi-
unuohvhuhlu posith . These should be y packed,
the Inventor's name marked on them, and ln(by'mm Small

d from a di , can often be sent chesper Dy mail. The safest
WAy to remit money laby:dnﬁ.or’uwm.o. New York, payabdle to
ihe order of MUXY & Co. Persons who live ia remote parts of the country
can usually purchase drafts from thelr merchants on thelr New York cor-

axis of sald spladle~it will cause the latter to be revolved continuoualy in
the same direction. This movemont will be of great advaotage for varlous
purposes ; for hand tools as well as for larger Y such A aug
drilla, sbafts, ete,

stays
mg the block Is sscured a
w«: of the lover. The

s huuubu lo'-:hanudhunxfmmnnloh or from

) conaluts o the mode of constructing the seversl

PRrs 40 58 retider them convenfently detachable from each other, and so

e can be eaally roplaced or the kufves sharpencd,
» !nmvu Corn Planter,

O saslgnor to himaelf and E, L. Lemeret, | of

reoelve lhunln 1a provided with s over, which

mm ‘bottom of the box Is made thick,

lorpl part Lo prevent any more
16 10 the dropplug sllde, The
aud forth o ¢ square grooye formed In
R }M:" b)ook.:‘r.plou. placed
ropplog ¢ by & spring.

‘”MN the seed from the hole In
m.umm;m Keoplng the secds

"“-{u-‘u TR
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NEW BOOKS AND PUBLICATIONS,

A Poruvar TREATISE O GEMS; a Guide for the Teacher
of Natural Sciences, the La dﬁ ,Jeweller, and Amateur,
With Illustrations. Fourt l;\ ition. By Dr. L. Feucht-
waungor, Chemist and Mineralogist, Member of the New
York Lycoum of Nutural History, oto, ete. Published

by the Author, 55 Cedar Street, ew York city,
m Io arepublication of & work of known value, which has long been v
hority on Its subj The 0 this edition has been

ecarried down to m. latest date; and the Dlustrative Uthographs are numer
ousund valuable, the text belng elucidated by wood cuts fn great profusion

DECISIONS OF THE COURTS.

: United States Court.
mu.nm -ruu PATRENT.~LEVI DECKER 08, FARDERICK GROTR, of ol

0y 'Fm
'l% ault % hrouuhl on rolssned Jetters rlunt n{m(od to the plulnllﬂ’i
0 Or

9, 1869, for an ** LInproyem 0 cush
gioal ﬁ}num'u ’ n‘ en’ma mé.;:: ::: o I.:“nh-lml on
3 0 ol thie presol
ton of mﬁu fo N({' Nu against the l'm:s::l *fllhnc'h':u. ‘rr'a'r

uunam Invention conslsta In mn e
l r #Lro ’Nl ocated In or at ! plomul “ dew) ol’t:oc:t‘lﬂl.o‘::

Mln uu .y“ dmo point against whrcruu hnll nlnxu when the game
0 10! rl L, (0;! purpotual In) 1on, and an

of pro.

nn ont of danages,
'}. 2 r the plaintie, ¥ il 208
3 wu for tho defendants,

lnuntlonu Fatented In Bul.nd by Amorlun-.
(Complled from the Commissloners of Patents' Jonmnl )
From I 21 to D ber 51, 19, lnoluslve,
Noors, ®vo~T, 1L Dodge, Warcostor, Mass,
Cannox1ziNg Oray, xvo~G, I, Smith (of Now York elty), Loudon, Kug.
FILLING MOLDS with CLAY, 2r0.~0, H. Houghton, Mariin, Texas,
TLLUMINATING LIQUins—J, Hale, Jr., Cinclunatl, Ohlo.
Maxixo 8TxEL, #T0~T, R. Scowden, Cluclnnatl, Oblo,
MOWER AXD BRAFER W, A, Wood, Hoostek Fally, N. Y.
Pinrar—W.J. Marris (of New York elty), Lotdos, Kngland,
PRINTING TELREGOBAFM.~(. M, Fliolps, Brooklys, N. ¥,
Ra0 TRAKING MAUKINE.—A. Peple, Lowell, Mass,
HCOUNING NxxpLEs, BTo.~Mallett Manafacturing Co., Now Haven, Conn.
Taer Haxuxn.~C, O, Bradiey, Syracuse, ¥. Y.

Warkr rox VEMICLE~O. §, Vreeland, Salamancs, N, Y,

Caveats,

Persons desiring 1o fllo & caveat can have the papers prepared 1o the short-
eat time, by sending & sketch and description of the Iuvention. The Govers -
ment fee fora caveat i §10. A pamphlot of advice reganding applieations
for patents and caveats Is furniahed gratis, on application by wall, Addnu
MUNN & Co., 97 Park Row, New York.

Relssues,

A relssue Is granted 1o the original pateatee, his heirs, or the assigunees of
the entire laterest, when, by reason of an losuficient or defective specifica-
tion, the original patent (s tuvalld, provided the error has arisen from load-
vertenoe, nceldent, or mistake, without any fraudulent or decoptive luton -
ton,

A patentee may, at his option, have o his relssuo s separate patent for
each distinet part of the lnveution comprebended n his original applieation
by paylug the required fee ln each case, and complylng with the other re-
quirements of the law, as In original applications. Address Muxx & Co
51 Park Row, for full particularm.,

Trademarks.

Any person or firm domiclled a the United States, or any firm or corpora.
tion residing (n any forelgn country where similar privileges are extended
to cltlzens of the United States, may register thelr deslgns and obtaln pro
teotion. This s very lmportant to manufactarers (n this country, sud equal
Iy a0 to forelgnere.  For full particulars address Muxx & Co., 87 Park Row
New York.

Canadian FPatontis,

On the Arst of Seplember, 1972, the new patent law of Canada went Into
foree, and patents are now granted to elttzens of the United States on the
SAme favorablo terma as to clttzons of the Dominlon,

I ondor to apply for a patent (o Capada, the applicant must farnish a
mudel, spocifoation and doplicate drawings, substantially the samo as in
Applytog for an Amoriean patent,

Tho patent may bo taken out elthor for Ave years (government fee or $20)
for ten years (goveruinent fee $80) or for Aftesn years (government fee $60)
Tho five and ton year patents may bs extended to the term of Sfteon years
The formalities for extension ara alinple and sot expenst

Ameriean inventions, even If slready patented ia this country, can be
p::‘-nlml In Canada provided the American patent s 0ot more LDAR one yoar
L

Al persona who desire to take out patents fo Casada are requested to
communicate with Muxy & Co, ¥ Park Row, N, ¥, whe will give prompt
attention to the busl and fu fall Instraction.

Address

MUNN & CO,,
PUBLISHERS SCIENTIFIO AMERICAN,
37 Park Row, New York.

ul'vu‘l IN WASHINGTON~Coruner F and
TN Ttk sireots, opposite
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HBusiness and Lergonal. oJDalting an s Beldagchen, T e o | [P :

w' - Insertion under phin, ™.
et &+ e gﬁ' Prose.  For clreulnrs,
"- . .‘.dﬂ:o :7.".'.'.‘.3."&'1.« Milo, Peck & Qo New

T Abswrs il

P . gaya: There are n number of boilers

i "“.‘.‘.':s.‘.'&"""".-.!:.e-" 'ﬁ"mmd::' "ﬁ.’.?""‘wmm Pumping, Drainage, or | betagatiered from feeding throush BUSE plpa 4 uett

infringing or sale and
r“.ll Yoreyth Street, ¥ew York. | wu:hm" ml::wml.
First class istor's  Andrew tostde b
o w"m- Address "g-ct-lc- Heb- | For Solld Wrought-iron Beams, ete., seo ad.
bard, Dasbery, Conn. vertisement. Address Union Iron Mills, Pittsburgh, ..
MHM'M' o .‘Lm M‘\' ’:l.ml:ino for boring Palleys, Gears,
r"l\-'- Y. - s "tﬁnl!.?l:. u:.c No lmit to eapacity. T.J. Balley &

paid ammering or Troe- | vall, Loekport, N. Y.
dmmm ltl‘:lll! faws, Ah‘i Retooths

Traction nes and Plows. Address W. | be without them. 1. B. Davis & Co.
L ML Heydrick, w B, ‘ L

- l';;:lnnlic Prosses and Jucks, now and sec. | enfargod and fmproved. Sold everywhere.

end Band. B Lyon, {0 arand Street, New York. 1 ‘ minute,

Seldon Packing, for stuffing boxes, Cireu. | with s range of over 1,000 yards, and which welk o4
Jars, &c. matiod free. 8% Oliver St., Roston, Muss. 13 pounds, are now belng made at Colt’s Annory,

Foot Lathe for §22. Goodnow & Wightman, | tord, Coun.
= Cornhill, Boston, Mass. g .

Wanted, relinble and responsible parties to |
ol) Engines, Saw Miila, and other maohinery manufag
ured By the Mansfield Machine Works, Mansfield, Ohlo,

For the Best Circnlar Saw Mills and Stoam
Enginos, Statlonary and Portable, of all Sizes, spply to % v
the Mansfield Machine Works, Manadeld, Ohlo. ‘

For Wait's Improved TurbineWaterWheels, | | D, B, asks: How is the golatin used In
Improved Mulay, Gang, and Clroular Saw Mills, l'q’wr | plaster casting made ?
e . fr' .r"'.“m “u.lr\‘xh:r':' o 9.—@G. S. nska: How is the cement with
Wermer, Succasors to £, B/ ‘.;.'(hll‘,i = ;r é tl | which thecol arsate tastened to glass lamps made ?

i ] Boards,Cultivator Teeth, | g
ael I;;‘-‘; ﬂl‘om'r.“l(-;'mnmhuun Steel Casting Co., | 8.—J. A. P, asks: What is the lmsl‘pr.opn.r{
"“;l'""l'l. Pa., of stesl which can be worked same u8 | atfon for flling the holes and seams Inan open Fronch
wrought steel. Al work warmanted. : barr for grinding wheat ?

All Blacksmith Shops need a Holdin ‘b‘l"‘ 4.—L. M. L.asks : If the air s sn‘d:.!vnl_\' l‘:':
to upset bolts by hand. For such, address J. It Abbe, l hausted from the Inside of a yvossol, will the tempora s
Manchester, N. H. ! {n the toxlde remain the same as the alr surrounding it ?

% “al,,a“:‘ P,:wmm Lifting Cams® for Self Strip-| B. C. aska: How ean I make a show
o 3 In e ASSress John 7. Bads, Lowe'h | cau,-;;,n drug store, to contain all kinds of liquors or
. 1 ¢ N ix ) Ired Barrels ' spirits in one glass without thelr mixing *

or sale, at any price, six huane ; : 2 .
o!fonrr ale. Want to 'mrlbo caskx. Address Room 10, | 6.—A. B. C. says: I wm‘nt n ﬂc:':‘[:glf‘c;:tr:::l
B R R STl ot [ T llczm.p;o':‘i ‘l:‘;c(::wr as the ordinary

Circular Saw Mills, with Lane's Patent Sets; | fasten pleces of wooda ¥ -
wore than 130 In operation. Send for descriptive pam- | Bine. g
phict and price st Lane, Pitkin & Brock, Montpe- | 7.—I. G. B. asks: Where canI obtain the
Mer, Vermont, | many kinds of patterns used on stalned and frosted

Wanted Situation—Thoroughly understands | glas?
buliding, setting up, and runnlog Wood Working Ma- 8.—G. R. B. asks: What is a_good compo-
chinery, Would prefer golng South. H.luman, Troy, N.Y. | ytlon to prevent rust on gun barrels? It shouldbeof a
Manufactarers who can furnish Trunk Board | desd black color, as a bright barrel often frightens the
3 to @ Ins. square, please address Sullivan Machine | game,

Company, Claremont, . H. %, 4y | 9.—A.L. N.asks: Will some good mechan-
First Class Bed and Platen Printing Presses [ o o the many thousands who read the ScrExTiric
to order on short notice by Sullivan Machioe Company, ANERIOAN, gIve me & rule for drafiing a link for a steam
Claremont, N, H. | englne?
Machinists—Price List of small Tools free ; o LW ) : w0l
Goar Whoels for Models, i'ricc List free; Chucks and ] 10,—E. asks: What are the simplest meth

1 180 of making and
Drills, Price List free, Goodnow & Wightman, 28 Corn. | :?(:‘:l:;o;:;ll:::ﬂnd molding horn &

mache ?
hill, Boston, Mass. ;
Silver Plater,of 12 years' 11.—G. R. B, asks how the wire cf Wein-
upEc}'ftc:f:? l?:;:lna::g ullcn;:mem. Adﬂ.r;a'a 8, C., | hold's acoustic telegraph, described by us on page 852 of
9 Unlon St Newark, N.J. | yolume XX VL, (s to be Insalated, Is It to beinsnlated

- - - 1 as for electriclty, or to be kept from anything that will
X. \‘}‘lg‘!.e.dc,’.bl_:'"'l' ;B;f?:::'i"uﬁ, }o‘;ll'ne 5 HK“ r‘I‘ deaden the sound ? Should the mouth pleces be soldered

long, M to 3 (nches wide. | o the wire ?
All Fruit-can Tools,Ferracute,Bridgeton, N.J. | 12.—J. D. W_asks: How can make a mold
Nickel Salts and Ammonia, especisily man- | for casting & small cylinder 2 x 4 inches for alide valve

34 : 3 3
ufsctured for Nickel Plating, also * Anodes,” by L. & J. eagines ? Willlead or block tin be & good metal to make

: »
W, Feochtwanger, 55 Codar Street, New York. ! R ol

“Minton & Co.’s Tiles,” by appointment, Gil- | 18.—A. L. asks: What will destroy or neu.
bert Elllott &£ Co., Sole Agents, Xo. 1l Clinton Place, | tralize the narcotic properties of tobacco while belng
#h S¢., New York. | smoked In a plpe ?

English Patent—The Proprietors of the , 14.—E. P. M. wants to know how to coat
* Heald & Claco Centrifogal Pump™ (triumphant at the ‘ plas 1) inches long, of ¥ Inch wire with zinc.
recent Falm) baviag thelr hasds full at bhome, will sell ! :
bialsed 15.—M. and L_ask : Can some one inform
:::‘::‘;::"’ '“::":": Bﬂlu:‘ ’:" - Eeud.‘s m: us of a compressed paper packing, used lnstead of Bad.
Co., Baldwissville, X, T. bitt metal for Jorrnals and raflroad boxes ?

!

For the best Presses and Dies and all Fruit | 10.—J. L. H. asks: Is there any known pro-
Can Tools, apply to Blles & Williama, 115 to 12 Plymouth | ©0# by which Inkstalns can be removed from lawn,
$t., Brookiyn. | printed with violet flowers on & white background? The

. ~ - 1 o "

American Boiler Powder, for certainty, safe- | fok s n maove writing fluld,
u.:nq ehuvn;.. “The Btandard sath-iucrustant.” Am., | 17.—E. E. E. asks: Can any one give a pro-
. .(o...nox .-.Puuburt.h. s, com, other than distillation, for determining when all

Scalo in Boilers. Iwill Remove and provent | the spirit 1n eider, or other fermented Mqulds 1s acetl-
Scale I any Steam Boller, or make no charge. Send for | fled? How many gralos of crystalized carbonate of soda
d:c?lu. Geo. W. Lord, Philadelphia, Pa. { should an ounce (960 gralns) of goed marketable vinegar

Gauges, for Locomotives, Steam, Vacuum, saturate ?

Alr, and Testing purposes—Time and Automatic Record- | - ~ 2

lag Gauges~Eogine Counters, llate Gauges,and Tost | 18, —C. H. K., of Ind., states asa ourious fact
Pamps. Al kinds fine brass work dune by The Recordlng that the * eplzootic Is more Injurious to the Jacks and
Sleam Geuge Company, $i Liberty Street, New York, | Jennets than to the horses. To many of the former the

Dobson’s Patent Scroll Saws make 1100 distemper has proved fatal In the West, Our correspon-
Strokes per minate. Satlafsction gusranteed. John B. dent anka why 1t ta.

Schenck's Sons, 118 Liberty St., N. ¥ ! X
. ae 10, —C, R. M. says: [ want a recipe for a ce-
The Berryman Manuf. Co. make a specialty | ment to stick fannclto iron rolls, something that wil
:::cl«um and safety la working Stesta Botlers. L. | atiek tight and dry quick. I am using & cement com-
¥is & Co., Hartford, Copn. ] posed of ¥ parts white lead, | part Venlee turpentine;
l:a::‘:::llfr lhl::tml"ur;lr;hrm against Fire bat It requires from 7 1o 10 dsys to dry. What can be
- ngu 7. F. W, Farwell, Becretary, 87 | sdded Lo It that will make it hard L Y much
Bcvld'n), Xew York. e & & much shorter

Steam Boiler and Pipe Covering—Economy,

Safety, sud Duravility. Eavos from ten to tweaty per | 20.~A correspondent says: Although much
Oent, Chalmers Spence Company, foot East 9th §t,, ¥ew | P48 appeared from time to time fn this and other Jour-
York—lﬁ'll.x. 24 8¢, 8t Louls, Mo, BAlA 0 regard to the employment of soluble glan, there

Steel ('.w“in.q" “ o PI\NI'I’II," from ten 1bs, Isatill room for (nformation In regard to fte pruotical
upward, can be forged and temporod, Address Collins | U'0: 1% application for coverlng wood Ia very much
& Co., No, 212 Water 8¢, §. Y. | Itmited by the fact of Its solubllity fn cold water, Bol-

Dickingon's Patent Shuped Dismond Carbop | “"L" KIAM ordinarily met with tn the shops, though hard
Poluts snd Adjustable Holder for dressing emery wheely, | 0 POIbed when dry, will absord sufficient molsture
Ericdstones, efe. See Sclentific Americas, July 2 and ona dll"ll- day 1o destroy this surface. | have tried the
Nov. 3, 190, & Nassau 8t Xew York ! ::P:: .

3 X e sur

The Berryman Steam Trap oxcels all others. | s puriy el iated with & solution of common
The beat fs always the cheapest. Addross L B. Davis & [o® water, 1o order that, upon the applica:
Co., Harttord, Coun. ‘ :::'; ::‘fb!mhl;":’ llIu-. & sllieate of soda or of Hme

TR Blllry & Vail, Lockpo: i ve formed, but [ bavemet with only Indiffe

. R : rt, N. Y., Manf. | ) 306 y TONS SN0
Gauge Lathes. . s ' :;;:‘(mll::"“': BOGn it atated in a rocont English porfodicsl
uol)’:’r?‘-?lﬁz;" lvlll l:l:;l‘in Iaaw. f'l'lm genuinge | pown,

) . VO tines s fast s anax, A
Mx foot cross cut and buck saw, . £, M. Boynton, %
Beekman Strees, New York, 8ole Proprietor,

Williamson's Road Bteamer and Steam Plow,

€8t recommended by sowme, of previously wash

as the cane may ho—1s now made by uslog a kmall-
or proportion of the alkall than formarly, and proparing
the solution, under pressure, at a temperature of wu-;
M0*, By this means, s soluble Rlans that s not scted

with robber Tires.Address D, D, Wilkamsen. £2 Brosa | upon inany degree by cold water (and not even by hot

waler, unless

under & presscre asd st a temperat
| f ure
'.;':r Y.or no; ;uF : i equal (o that ot which it was originally p'rl-ur-rl- u:;
ms.,.“ ire .n(lnu)«h ress R J. (‘oum' 10 be produced. Can you give Any lnformation as 10 the

Browy’ rd & | an you give

8 Coalyard Quarry & Contractors’ Ap.

"An(- (ww,.‘u‘w."n.‘ Waterizl by lron cable,
D, Andrews & lro 414 WaterstN. ¥,

Wanted to

! Klass commonly In use, so that 1t can bo ma
Most of the »

Iwo ext s P
24, Now Tayen, Conn, ™ heayy, Address P, O, Box | I want an Inodorous proparation that ahall he nnafre

by cold water,

for
The Berryman Heater and Regulator
tng. Address J. Tattersall, ¥ Oarvoll St Elmirs, . Y. | gream Nollers—Xo one ustug Steam Dollors ean afiord (o

Phlladelphia. | Always right side up—The Olmsted Oilor,

Gatling guns, that fire 400 shots per minute,

Klasn—a sllleate of noda ar of potash, or of

default of any Information on this point,
| ean you give any rule for the cmployment of the soluble
eyl v de svallable ¥

( €4 minersl patnts conalet largoiy of
nae » t '

. M.”I:(llch ] Wx “ood second hand | this, but they also contain boneine of villanous snoll,

sdvertisement, | fag at top (nto perforated pipes, four feet long and four

(nehes above the fue. Isthere any sdvantage ? Amawer:
It bs not unlikely that feeding Into s perforated pipe just
above the flnes of & boller, rather than Into the mad
drums, may allow & more ready settlement of mud and
deposits o the drams, and It will have the advantage of
equalizing the temperatures of the different portions of
the boller, and thus preventing injury by consequont
sralnn. Care should be taken to feed conatantly, if pos-
sible, and regularly, otherwise it will be diicult to keep
the stentn pressure steady.,

J. M. M. asks: Do you know of any instru.
ment that will ecorrectly indieate the heat of molten
wetals? What ls ([t name and where may It be obtalned?
Anawer: 'yrometersare uaed (o determine temperatares
100 high to be Indleated by the thermometer, but we
Know of none that are very rellable at temperstures ex-
eooding 1,000* or 1,900* Falir, You may use one for lead,
but cant fron melts at a temperaturs of 4,74 Fahr, ne-
cording to some anthorities; and (his Is beyond the
ronoh of reliablo indlontors of teinporature,

15, W, nales: Tn there any transparont var-
nial suftable forvarnishing paper, thiut e not affectedby
the setion of muriatie seld? Answer: Paper can be
offectually protected from the corroding action of hy.
droehlorie and other acld fumes by palnting It with a
solution of parafa in petrolenm naphtha, Paper trays
have beon made for photographers' use by simply coating
ordinary paste board with parafin, Huch trays will re.
sist the action of sllver salts, or other aclds, quite as
woll ax gutta percha or ndis robber.

O, 13 nske: What ig the best ink or edge
volor for shoomakers? We can got plenty of Ink, but
{t will not take In leather. Answer: One of the best
blncks for coloring edges onn be made from fron flings
and pure clder vinegar. Put the iron Nliogs, shavings,
or seraps (n an (ron Kettle, cover them with good cider
vinegarand allow the mixture to stand two months,
stirriog frequently ; then straln off the llquor and store
{n small bottles. It will produce a true black, that will
not turn biue after exposure, like vitriol black.

D. G. asks: What are the objections to
melting brass (o a wrought (ron ladle made In the same
form as a crucible? 1 suppose that a certain amount
will adhere to the [ron on (ta first use, butit will not con.
tinue to accumulate. A ladle of lron as above will not
break as a common crucible does, and could be heated In
a shorter time, Answer: The fron ladle would soon
burn out. Fire clay or graphite crucibles are prepared
for the manufacture of brass, and In casting It use (s made
of granite molds, surrounded by & thick coating of clay
and cow dung. Sand molds can also be employed.

P. H. 8, asks: Have any experiments been
tried to supply the place of fire brick in lning cupolas,
by the use of cool water, by using & double oylinder or
boller, one eay three Inchos smaller than the other,
forming a cavity between thelr walls, which shall be
made water tight by connecting them at bottom and top,
and fnserting a pipe at top of larger slze than the waste
plpe at bottom, so as to secare a conatant supply of cool
water between the walls of the outer and loner cylinder,
and thus prevent the heat from destroyiog the inner
wall of the capola? Answer: We know of 2o such ex-
periment. The idea fs not new, however. See our reply
to another and earller correspondent.

J. M. McG. says: What power of engine is
required to run a machine for cutting a bar of fron Xx5
Inches wide diagonally. the cut belng 80 Inches long? It
I8 to be cut by the pressure or stroke of one dle square
down over the edge of another, the die to have a two
Inch stroke actuated by connec fng rod and crank on
driving shaft. How many strokes per miaute will be
practicable, and will it be more economical to hest the
baror to cut it cold? Answer: Forsuch work, a power-
ful machine is needed. If much work fa to be done, and
the machine s to be Kept continuously ln operation, we
should advise beating the bars, by all means, If the ma-
chine is only occaslonally used, the bars tmay probably
be beat worked cold. If the bars are heated, a much
lighter machine will do the work, Probably ten strokos
s mioute will bo as many as will be found convenfent.
See that the shears have a heavy fly wheel, and try an
engine of five horse power, The power required will de-
pend very greatly upon the construction of the shears,
and the charactor of the {ntermediate connection, and
may vary conslderably under differing circunmstances.

B. says: In a dispute regarding the number
of fect, board measure, in a stick of llmter, elght Inches
fquare at one end and fourinches square at the other
and twenty four teet Yong, some claim that it should de
measured ln the middle, which would make 32 feet, snd
others that the right way 15 to measure the contents of
cach end and average it, which would make 80 feet. 1
think neither right. Answer: To obtafn the volume, In
cuble foet, of a tapering stick of squared timber: add
together the areas of the end and four times the sres of
the sectlon at the middle of its leagth, measured In
square feet, and maltiply the sum by one sixth the length
of the stick. The product ls the cable contenis in feet.
Tuis product divided by twelve gives, as a quotient, the
contents in feet, fu board weasury,

P. Brow, say: We have mills here, and
OUrpOWerin atoam ; we bought a stoam gage a short time
ngo, mado by the Utlea Stoam Gage Co,, Utles, N, Y.
When our safoty valvo 1s blowlng off, the gage indicatos
(01ba. Tho dimonsions of snfoty valve are 2% inchos di-
ameter, lover 22 inches long from fuleram to welght,
center of valve 23 inches from fulerum, and the setion
of lever 20 Ibs. We estlmate the pressure at 100 I,
nearly., We exchanged the steam gage for auother of
the same Kind and make, and find 1t the same as the first
one, Arcthey correct, or are we right in caleulating
the pressure on valve? Answer: The pressure on the
stem of the safety valve must bo: &2 malttplied by 2%
Alvided by 2 equals 9% pounds, plus the prossure due
the wolght of the lever, the slee of which our correspon.
dents do not glve, The area of a safoty valyo 2)4 Inohen
In dimmoter (s 8970 square fnches, The preseure per
Mquare lueh required to ratse the valve described would
bo 1 W7 divided by 5976 equals 96 1ba,, and probably the
additional welght of the lever would make (L very nearly
V0 pounds. Have not our correspondents erred In the
Messurement of the valve? If 1t has happened that the
Kiven measure is the dlameter at the ianer edge of the
beariog surface, aud that the bearing s actually st the
outer clreumference of the seat, the proper diameter for
oalcalation will be the Iaiter, which we presume may be
N Inches, &t onnt. Tho area of a olrelo X Inohes diam-
OLOr IN G481 nqunre Inohen, and 873 divided by 6401 oquals
M pounds, The additional pressure due the welght of

the lever may brin
g1t up to W i :
o) I pounds as shown 'by

R. F, L, pays: I am about to rebuild my
saw mill; Town two engines and wish you to tell ing
which I had better use fn the new mill, The englne
now in nee was bollt in Loutaville, Ky, aboul forty ydare
Ao, but wan bored ot and & now platon, with oast fton
rings, put {n some stx yoars ago. The eytinder (s 18 lnches
by 4 feet 6 laches stroke, has slide valve, poppet valve,
and & eatoff entting off steam at § and expanding ¥,
and ls run at 8 revolutions per miaute with ® pounds of
steam In bafler. The steam pipe Is § Inches diameter,
with butterfly valve controlled by Porter governor,
There 1s no bed plate, but the engine Is bolted to heary
eylinder ttmbers. This engitie gives me plenty of power
10 drive two § feet maley sswe, and one 5 feet clrenlsr
saw, with edgers, shingle, and lathe machines, cut-oft
saw, ete. | have an engloe bullt by George Page & Co,
of Baltimore, Md., 1n 1880 1t reats on an lron bed plate,
and (8 15 inches by 2 feet stroke | han double slide yalves,
one on top of the other | the cut off{s variable at pleas.
are, the exhaust steam jackets the eylinder, and there ts
# balanced valve ln steam pipe controfled by a Porter
governor. What [ wish toknow ls: Wil the Page engine
with {ts modern Improvements develope as much power
a8 the 0)d Loulsville engine, carrying the same bofler
pressure?  Which one wonld you adviseme touse? An-
swer: We should suppose that the old engine wonld de.
volop connlderably the most power, If {ta steam and ex-
haust passages are not too small, while the now englne
should he the more economionl, If thers s n doubt
whethor the now engine will supply sufelont power, snd
1f the difference In economy of fuel Is no objection, It
would bie best to nse the old engine, If 1t remalns in good
onler. If a llttle more steam can be safely carried so sa
to bring up the power of the new eagine, it would be
better to try that. We esnnot adyise taking the slight-
est ek, however, Lo secure economy of fuel,

L. M, L. aske: How many pounds pressure
to the square Inch will 1t take to explode a tube con-
structed of the best bhofler fron, 10 feet long, Inslde di-
amoter 2 inches, ontalde diameter § Inches. Anawer: A
tube of any length, of two lnches Internal diameter,
threo inches outalde diameter, and of fron eapable of
bearing a tenslle strain of 80,000 pounds per square fneh
of section would sustalo an Internal pressure of 10,20
pounds, A thick eylinder has less proportional strengih
than a thin one, and, in the case mentioned, no amount
of thicknoss that could be given to aeylinder of such fron
would enable It to bear a pressure of 20,000 pounds per
square inch, The figure given I8 obtalned by use of the
usual rule for thick cylinders.

R. and W, say : R. affirms that a balance or
iy wheel, if {n standing balance, or each side of equal
welght, need notbe at right
angles to the shaft, to ran
fast without affecting the
Meadiness o the shasl. Also
that it may be keyed on at
even &* to the shaft with.
out affecting it, except so
far as the alr may do 5o, as
shown In the engraving
W. asserting the contrary,
The one mistaken Is to pay five years subscription to
your paper for the benoeat of him whose premises prove
correct. Answor: If a balance wheel Is aocurately bal.
anced and s porfectly symmetrical In form, and If It s
keyed firmly on Its shaft in any position except with its
plane at right angles to theline of the shaft, It willalways
tend to turn (taelf until (ts axis shall colnelde with the
center line of the shaft. This effort will be s constant
one, tending to bend the ahaft, but decs not necessarfly
produce unsteadiness in the shaft, as will be resdily seen
1f the experiment be tried. R. s right,

‘We republiah the above from our paper of December
21, for the purpose of correcting the last sentence. It
should have read as follows: W. Is right.

The attention of S. W. H. and others who have written
to us in reference to the matter is called to this correc-
tlon. The discussion of this subject of balancing ma-
chinery has called forth a variety of Ioteresting

tions, The panying diagram, seot
to us by J. C., gives the form for s very effective
Httle device, by which practical experiments on the sob-
ject may be made. In respect to this instrumesnt, J.C.
says: [ potice that the balancing of machinery is exer-
cislng the minds of many of your readers, [ wishtosug-
gost o lttle instrument that 1 have found to practically
demonstrate that a standiog bal {s not rily o

running balunce, and also to rofute the false teachings
of wome of our toxt books, It Ix made about 6 (nches
long, with the other dimenslons in proportion (see en-
graving), with a number of balls of different welghts to

SUDALILUEG Tor each vtaer. Une edd of the srooe 1s weld
in the hand, and the other ond lald on & support; the
arm I thon struck with the othor hand, and the lostra.
ment made to reyolve, When In running balance, there
will be no vibration of the arbor. The hand will detect
the loast vibration when not in runoing balance.

W _B. sends mineral specimens, and asks
what they are. Apswer: The specimens are galens, &
valoable ore of lead. The blue and green Incrustation is
carbonate of copper,

A. H. B. sends samples of pebbles and .
fte, and saka if they are indications of dlamonds? The
colored pobblos are very hard ; nothlog but a diamond
will soruteh them, Answer: The pebbles are quarts,
chuleodony and Juspor. Thoy oan he scratehed by bery) ,
topaz, ruby and emery, There In bo reason why the dis.
mond should not be tound In thelr company ; but the
boat proof of (ts exiatence In the Anding of it.

T. B. G, encloses six specimens and asks
what they are. Anawer: All the specimens are clay, in
different degroes of consolidation. Nos, | and 2areclay-
slate, not fire clay ; fire clay i highly siliceous, and this
Isnot, No.dls slmply a ferrugtnous clay,

G, B, D, says, in answer to T., query21,

10, Vol, XXV1117 The difilocity (n dovolllﬁt beveled
boxos, Kok au hoppers, 0te., 18 not in Inylogont the doves
talling ftaolf, but (s rathor In proparing or shaplog the
onds of the boards to bo Jolned, To do this, bevel the

upper edge of the boards so that, when thoy are set up
At the angle at which you wish  mako the hopper, thelr
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will each malntato, and whlrh will ncrlm the k"‘“""
concumion? Answer: The man running fo the same dl.
rection with the traln will have a horfzontal velocity,
relative to the gronnd, eqousl to the sum of hisown specd
and that of the traln, Tho othor will have o veloolty on
striking equal to the difference of the two spoeds, If
the men run with a velocity equal to that of the trlo,
the frst will strike the ground with a horizontal velocity
of %0 miles por hour; the second will have no horfaonial
motion. The first will recelve the greater shook, hut,
striking with his face toward the direction fn which he
moves, will be best prepared Lo meet 1t, If the second
strike the ground in & perfectly vertleal position there
will be no tendency 10 destroy his equilibrium, (f he has
moved with the veloolty stated, Sond along your sub-
scription,

H. C. 8. nska for some good cement to stick
rubber and wood together. Wil good stroug hot glue
do 1t? Anawer: Yes, sapecially If the wood ts well
palated with white lead In ofl.

J. H. H. asks: Should the mud drum of n
boller or bollers be covered up oroxposed tothe fire? 1o
there any danger If the mud drum s exposed to the fire ?
Answer: A mud drum exposed to the heat of farnace
gases Is aa lable to tnjury and explosion asx a holier
would be ander similar gonditions. Never allow s mud
drum to be exposed 1o the sction of the gases of com-
bustion untll, by contact with the heating surfaces of
the boller, they have become reduced greatly In temper-
atare. Set mud droms s0 that they shall be la the cool-
ost part of the flae, If possible. If necossarily placed
where Same might reach them, protect them by a cover-
ing.

J. 8. J. asks the difference between s high
sud Jow pressure engine, and what Is vacaum and how
formed. What 1s the beat rule for computing the horse
power of steam bollers? Answer: Inthe low pressure
engine the steam ts condensed and the water used agaln
In the boller. In the high pressure engine the exhanst
steam ls not eo.dcnd. but s discharged Into the air,
The | ive Isan ¢ ple of the high pressure en-
glue; the large steamboat eagine, of the low pressure ~
A vacuum exists where the pressure of the alr Is re
moved. If you apply your mouth to & botile and suck
out the alr, (bea you have & vacoum in the bottle. The
nominal horse power has ceased 1o bo asy measure of
the dimensions of & boller: and the best course Is Lo con-
wider only the water ovaporated. A cuble foot of water
coaverted Into steam Ln an hour was consldered by James
Watt as equivalent to I horse power ; and this, he found,
could be done In hisday by $ square fect of heating sur

upper edges will bo levol. Thet Jay off the anglo or bevel
of the hopper on the outalde of the board and square
neross the boveled or upper edge, as you would In rak-
{ng A square box, The board betng cut to these lines Is
now resily for laylng ont tha dovotails at right angles
from the ends, same ax In square work,

shel.
i GRS artrk U aat) =i do 10
ouu-'nniul mxdn three or four coats, snd
he will be p Iy w f. Orput threo
.uud-hl-nuh on ouuuc and 1o it will
stand well. Fisely ground lamp dlack ta turpentine and
Japan dryers make & perfectly Imdestructible lght
patat.
J.B.S.saya: A friend ell!ms that plor A in ﬂl"
dlagram will

mud-mmhmmmn«lwm
o— 1 swa, than pler B will.
say that the resistance
At the gr
eral diameter of both
. and that It makes
no difference whether
the beak be poisted or
dlunt, In other words.
whether the space be.
bind pler B be filled
with masonry or waler,
‘Which s right? An-
swer: Your friend Is
right. The pler, A,
would offer less realstanco; I' wounld cause eddles, and
would not allow the water to 8l In behind It promptly
and thes would have less pr bebind It to
that In front. The laws of reslstance are the same In
this case as with Soating dodies. Notice the bebavior
of & vessel with a full ran and compare It with s stmilar
coraft with a fine after body.

G. W. D. says: A friend says that it will
take less power to draw & given or wagon load,
by & long rope than by & short one; one end 1a to be at-
tached ke a trace to the wagon, and the power applied
at the other end of the yope ; [ Qiffer with him. Who ls
right? A 1 The power required to move the veh!-
cle will be the same, 20 matter whether the rope used s
long or short. hu-omnlounnh-dmup.
ous by of its elasticity, as it ag
application of the power to the load.

F. H.F. asks: What are the colors com-
moaly csed by draftsmen ia machine ard otberdrawings,
snd of what are they composed? Answer: Indis fnk 1s

used by draftsmen for black lnes, and, for other tints, | S
the ordinary water colors, s0Md In the stores. L.S. W, says: I have a well under my
lo-.lnlllomlu lately beoame 50 bad that we

v G.JJ: 1. In Peterson’s “ Familiar
statement : “ Captala Scoresdy saw

the reficction of his fatder’s ship, Fame, which was then
17 miles delow the horizon, and 30 miles distant.™ How
s this? 1did not think the earth's curvature was so
great. Wi some one give a almple rule for Snding the
earth’s curvature for any given distance? 2. Woaldlbe
safe tn duylag the lastrument described In the caclosed
advertisement, and do you know the men to be relfable ?
Avswer: The thumbd rule for determining the earth's
curvatare §s: two thirds the square of the given distance
In miles equals the curvature ia feet. Thus, for thirty

cannot use It for any purpose, The well Is 34 feet deep,
and Is walled with stone, with & white cak pumip. There
are some willow and other trees close to the house, the
roots of which penctrate through to the water, Anawer:
A remedy Is & frequent and thorough clesnlng out of
your well. Tree roots are always troublesome la the
victalty of welle.

H. C. D says: Mentioning to an engincer
that I had ordered a hoater and steam pump formy boll-
er, be Informed me that & boller Inspector had told him
hat “the use of & heater which uses the exh by

D. M, S, snys: l)non n hole through a hnr of
tron four fcc\ 1ong, for IDAlAncH A Crow bar, Incroare

the strength ? Answer: A solld bar Is stronger than A
nollow bar, the circumference of both belng the same.
DUt If you put the same amount of metal that the solld
bar contalng into the form of & hollow bar, such hollow
bar will b Inrger In clrcumferonce aud will be stronger
than the sulid bar,

F, A, G.says: 1. Thave a hot water tank

contocted, by means of two pleces of lead pipe, with &
nollow front (o my cooklog range, The lead plpes are
each twenty inches long. The ends that pass through
the bottom of tank are nine lockes higher than (he
others, which are connected with the rsage. The tronble
lies here: A very hot fire causes the water (o bofl la the
tank 80 as to make s nolse which s very annoying (o
near. WII this nolse De lossoned by lengthening the
pipos and setting the tank farther from the stove? An
swer: The annoyance might be somewhat sbated by
walng long pipes, but 1t would be at (he expense of e
cloncy In the heating spparatos. The division of the
current of steaw by earrylog It foto the tank through &
number of smaller plpes would be very likely to prove
more satisfactory. 2. Can Iconvey the steam from the
tank Ihrough & small pipe, elther to the fire box, the
stave pipe or the chlmney, directly, withont its formliag
creonote? Aunswer: Yes.

J. W, D, gays: 1. Thad anoceasion to cover
& portable baller, to prol«l 1t from the alr, and for con.
venlence I boarded it up snd lled s with sawdust. The
dust was mixed poplar and sweet gum, and had laln fo
bulk & or 10 days., When I ralsed steam In the bofler, the
vapor from the sawdast smelt Iike that from A whiskey
still, Was there sny alcobol In 1t? Answer: The vapor
very probably contalned some alcohol resulting from
fermentation of the sap coutalned I the wood -2, lece
melted very slowly becomes porous, Indicating that it
was not a homogencous body, and that one part melted
st 8 Jower lemperature thananother. Howlathis? An-
swer: loe always melts at & temperature of 32* Fahren-
helt, The fact noted Indicates no exeeption (o this law
of nature, but stmply that the disintegration of the lce
crystals happened to produce greater poroalty at one
polut than another.

S. H.says: I have a kitchen mnge fitted
with & water huk which looks very woak, and kuowing
the disastrous resalts of several explosions of such
bollers lately, I thought, If a boller made of & coll of pipe
At tho back of the fire was practicable, It wonld have the
sdvantage of safety. My plamber shakes his head st it
1 cannot see anything wroag about It mywelf, but not*
belng a mechanle I am no Judge. If the ldea Is at all
practicabie, any improvements you wonld be kind epough
10 suggest would beacceptable. Answer; The objection
1o your plan for a water back for your stove would be
the difloalty of securing 3 good circulation of waterand
ready escape (or the steam formed.

A. H. G.pays: I notice, by my glass water
gage, that In the morning, when I get up steam, the
water s one Inch lower fn the tube than when [ stopped
st night. After steam Is ralsed, It does not rise 1o the
same polat, but only rises a quarter of an Inch. This
puzzies me. The blow off does not Jeak. nor Is there any
leak about the boller. Answer: It puzzies us,also. The
data offered are not sufiicient to jastify the expression

miles, two thirds the square is 600, Thls result is of
course an approximation, and Ia about seven feet too
great. The problem can be readily worked out trigono-
metrically with accuracy. In the matter of wasting »
dollar, you need no advice.
J.B.ll.luhdlﬂml; in mklng liquid
from a den-
uut. mwm Dentiat's rabber {a mmlly prepared (o
u-.mofonw Try pure native rubber,

'l'. R. asks fora colorless adhesive substance
paper. Anawer: Try dextrin or potato starch ; 1t will

passing It direct (hrough (he water to be heated, would
communicate 80 much ofl to the feed water as to cause
a great deal of fojury to the boller, by forming a thick
olly substance tn the bottom, and theredy burning the
bofier.” Now, If the heater and filter perform what they
profess, how can sufficient dirt and ofl psss through to
form this sediment? Dut the Inspector ought to know.
Answer: Bome kinds of deposits In steam bollers are
very liable to unite with the olly matter carried Into the
boller with the feed water, and 1o give rise 10 danger of
axplosion and burning of the Iron. Careful {nspection
will usually determine whether, o any given case, thls

‘”"““‘"mw‘- msy occur. An effective Alter would provent such
B.B.ukl for Dr. Bird's mcthod of danger.
for microscopleal examination, tor

@, W. J. says: We are out of rain water in
our vicinity, What can we put In other water (o make

llu-olnnu. undue quantity of lme salts, He
should consalt Dr. Golding Iird's work on the subject,

10 be found la any good medical Hbrary, 1t agreeable for toflet use? Anawer: Conldn't tell with.
J. C. su I‘ that hot caustic %otuh will yui °":::"¥ et ‘"';- - b o

.say: We have a yacht of feet

"‘ o ’“’ "‘"""""‘ length, B feet beam, and 4 feet hold, We propose to put

1n & 4) horse power double gngine, and to work It under
80 1bw, pressure.  About what sfzed stern wheal do we
require, and of what plteh, and at what spesd will the
boatrun? Answer: Weo have not sufficient data upon
which to base our estimate. What is the size of your
4)% horse power engine? Is your wheel & westorn atern
paddle wheel, or 14 It & screw, a8 we should tnfer from
the roquest to give the piteh 7 flave you sufelent boll.
er power o keep up 90 1bs, steam? Has the boat fall
lnes, or has it & fino bow and a well shaped run? ‘l‘ob'
able to predict its porf with LY
ing engineer would neod the body and shear plansof the
Dboat, as weoll as the particulars above demanded, as the

R.H, uluhow to elun o ut of dnwln
{nstruments, which has

Am:ltmtnn muounmauuu by a
Kood mechanie, who will fine-file and ofl thew, you may
mnu.mmho-wm.m and

mm red hot? An-
Grove battery will do to heat up »
of fine wire, We aro constantly publishing

¢ _m.‘ eleotrielty, solution of such & problem calls for the exerolwe of an
; We are buflding a school | expertonced Judgment as well as of mathematical and
1old us that the mortar would | professousl skill. With the data above saked, we shall

probably be able to predict pretty nearly, however, the
performance of the projected yacht,

A K. B, asks: Doouho hudenlng of steel
make & chemioa) change (nit? If so, what {§ tho chango
%0 wade? Isthe change molecular? If wo how, or in
what manner 18 1t produced? Anawer: The lmmediate
canse of the hardening of ateel ta still & subjoct of dis
puto among chemiats, Tho muomy slde In !uvor of tho
theory that there i & molecul g produced when
fron s converted tnto steel.

a. W.D. uan Is there such n thing ss a
reliable weathor based upon the changes of the
moon 1y Its quarte 1080, who Is 1t by? Is there &
Sir John Herschol's weather table? If there s, where
can [ ged 17 Answer: Some years sioce the Furmer's
Almanase pubdlishied what was called & “ Weather Table,
by Sir W. Herschel,” wholly without authority from Sir
‘W. Herschiel, snd probably without soy sclentific basis,

H. H. T. aska: 1. Does the center of a re
volving shaft turn? Answer: Yoo~2. Is & steam gage
a8 correct at ten feet from the boller 3a st oue foot?
Answer: Yoo, If not placed on the steam pipe or where
the motion of the steam way tufluence {1, Nupposing
& steamn gage to show 10 pounds too lght, would there
have 10Dbe s pressure of 10 pounds before the poluter
would start? Answer: Sometimes, but 0ot usnally.

8. P. asks: What kind of a solution do
burnishers

sliver platers use to dip thelr in when they
burnish thelr work? Answer: Varfous mixtures are

sometimes
wikl serateh cost of plastering not
qulte. ﬂmmm I8 1s found o dry very rapldiy {n frosty
‘weather, ud tho water 1 all dried out of It before It has
# chiance to freese. But whea
Mu'-‘mlnv.ulmmumwh
show Itaelf 1n the mnall fakes that

muirumnm

W B‘.u-uh how to pment lead uuoll

Auswer: Try an n"
<% ik to the drawing, having previously
1 Mu-mm wlnpm.

u&f" n?o.:.'n snewer 10 :g'lll‘.cih‘

camphor, ] oz each aqua ammonia and slcohol, 3 om.
mmmum-nummmm
) 3 & good preparation. A solution of eyanide of sliver
’ B opposl! u _&b!ﬂun.;:l::ms::omm

WA v Junys ""' g Whole subject explalued In band books for

of an opind

J. O. says: I have a dam on a sprin
sandy bottom. Can it be destroyed by throwing qut .
sllver into the water,and what amount would do it ?
Docs the density of the bottom or pond side increase In
the same manner as water of the ocean, and what would
be the prodable diffierence in density between the pond
and tall water at a depth of § feet? Anawer: Your mill
dam {sInno & from any tofq that
you will be able to purchase In the market. The density
of water Increases very alowly with fta depth, and the In.
crease would be quite Iu”ndnlc n lho case men-

W. B, T, sondsa sample of semo mineral
and would 11ke to know what it 1s composed of and could
be profitably ueed for. Answer: It is a very finely com-
minuted allfceons rock, with & small percentage of alum-
1on, and evidentiy a result of decomposition, ke kaolln.
1t would make an excellent polishing material,

A. M, 8. sends astone and asks what it i,
Aunswer: It {4 massive lron pyrites, Iinportant, not for
the fron, but as a source of sulphur sod copperns,

T. Me, encloses n small plece of mineral,
and aak for our opluion of 1t. Answers 1t 18 tron py-
rites.

G. R. E. G. encloses minorals and s a
Please tell me thelr valoe and qualitative and quan

tive charscter. No. 11 Some of the substance has been
treated slone ss well 85 with sods and with borax, before
the blowpipe on charcoal. 1t has been tried lo dilate, and
aleo s C. P.eulpharic, nitric snd murfstic scide, separste-
1y and also with thelr binary sad tertiary combioations.
It has been rossted and then subjected to the above
tests, and stil) no result except a brownish brittle sab-
stance, slightly subject to the magnet, Some eall it
brown hematite; some ssy it is the same metal affected
or lmpregunated with bitumen, and that its presesce on
the surface is indicstive of coal formation In the victal-
ty; while others think it some compound of sflex. Num-
berd Ia granite. Apswer: No.1 s unmistakably brown
hematite, or more correetly Umonite, No. & is syenlte,
not granite.

B. B, R, writing from Ill.,, says that the
temperature there has beea as low as 23° below 2er0,and
distillers’ mashes go (nto the fermentiog tabs st 106%, In-
stead of from % to 90, duriag (he winter scason.

S. F. says: I have read different ways, in
n.o slnnnr Axxnioax, of preparing skeletons, the
Jast one 1 good. It s to put the salmal in & sleve and
place (t In & creek where the water ean run through the
sleve for three or fourmonths ; but [ cannot place as ani.
mal two or three miles away from home for three or four
monihs, 8o | tried another way, aad found it good. 1
skinned and olesnod the animal without lajering say of
the bones. (Of large animals, such as dogs, the fleah may
be cut from the boues.) Then 1 bolled It soft (a pure
water aod then took offas much of the Sesh as [ could;
then I Dotled It agala In & mixture of two ousnces of or-
dinary brown seap and five ounces of ordinary wash sods
to one gallon of water, forabout four hours ; then [ took
the bones out of the mixture and placed them In another
clean vessel and cleansed them off with bofling water.

G. H. that J. H. R. should t his skiff
with bo!k:.ﬂ‘;t«d e

A. L, page 10, current volume, asks how to
b-duholnnnou(olhnvmonotdon 1f he de-
creases the charge of powder or Increases the charge of
shot, the destred effect will De - Thesdot should
als0 be rammed very lUttle.—~L.E. S,

G. H. says B. F., query 14, page 10, should

repalr the lead d.mn with 27 parts plitch and one
part of rosin, make them Into s paste, and coat the -
Jured places. White Jead with sand or ashes may also
be used to stop the leaks in lead cisterns.

To C. R, mo Vol. XXVIIL—Don't use
cloth for your rd. It Is cheaper ané betler to get
from any store or priating office two or threc shecls of
the thickest wrapping paper, but empty Sour saces will
do, and It matters not If they have beea used and are
wriskled ; glue together neatly s saflicient namber of
sheets to cover your freboard and extend aa loch or two
beyond the edges. When the seams are dry, wet the ea-
tire sheet well with & sposge or brash, and whilst o that
condition paste or glue it hurriedly to the edges or back
of your fireboard. When dry,it will be as tight and
amoOoth a8 & drum head ; then apply the paste to the o
pametial paper and lay It on evealy. A frame of four
alats, three Inches wide, Is Detter (has solid Doard, and
any ber of plies of paper caa be put upos It~T. M

tioned. A p of oune bhund per aq

{och only eumm waterto the exteat of about thirty-
five one-hundred-thousandibs. To compress 1,00 cuble
feet of water into a voluwme of 99 cuble feet requires a
pressure of about 30 pounda per square lnch, or & super-
incumbent column of water about 70 feet In hight.

G. L. K, asks: What size of opening wounld
be required to give S horse power trom & boller under s
pressure of 50 pounds per aquare tnch, and what stze of
openiog would be required for a 75 horse power at %
pounds and at 80 pounds persquare lnch? Answer; The
alzo of opening required to dellver steamn to an engine
dopends largely upon the amount of prossure that 1t Is
allowable to sacrifice. Geunerally good bullders make
thelr passages and pipes at loast one tenth the area of
the steam piston, with high speed of plston, With &
long and crooked pipe, & still larger proportion s often
adopted.

M. D. C. says: Your answer to F. H. N, in
No.2, Vol. X leem wroog tome, 1 ruh to ay
that, If you drop a stone of a given welght into a body
of water, waves will be produced a certalo dis , and
a sccond stone of the same slzo dropped at the samoe time,
will not extend the undulations any farther. Isnot this

\| to the q asked? T wasatthe int Ju-
bllee held in Boston, sad [olalm that Parepa Rosa's volce
could be heard farther than tho sloglug of the eatlre
chorus, because It was the most powerful of any and ex-
tonded farther, Answer: The distance which s pure
sound, auasical note as wo usually term {1, can be
heard ncreases (n the proportion of the square root of
the Intensity or loudness, We heard Parepa Rosa and
tho ciorusog on the occaston referred to, and our reply
pocina Justified by observation. Sounds may, however,
elther relaforce each other or they may extinguish each
other. Examples of the Jatter case are not frequently
noticed, bat we dally uwse soanding boards aod other ox-
pedients (lustrating the latter, See works onacoustios,

L. A, H. encloses s mineral spocimen
from Kansas, and aske what It 187 Asswer: An Indw.
rated plastio elay (nelther loam por wmarl) of very fse
teature and slighily colored by cxide of irvn.,

J. W, ML says: Lhave seen at different times
reports ol copper toals, that were used In anclent times,
being found, Sald tools, It was stated, were lompered
and were found 1o compare (o those 1n wae ol the pres
ont Ume, that are made of steel. Can you Inforwm we
whether these copper 1ools were mercly hardenod at the
onds or throughout, and where auy cau be found ou ex-
hMbition? Answer: The copper tools of the Lacas ap-
pear to Bave been throaghout of the same harduess. One
brought to this cosulry from Cosaca by Professor Orton
i now in the Usniversity of Rochester| but there s
doubtioss s pumber of them 1o the Smmithronian Inatitute.

Inanswer to H. & B, query 8, pago 403,
volume XXVIL, allow me (0 ssy that there Is now &
pump ot work at Fort Whipple, Va., which draws waler
from o spring ot a digtange from the pump, hortsontally,
of W0 feot ; snd tu & vertleal direetipn, of @ feel, The
pump 1o worked by horse powor, st 88 #00u 88 the
wealher moderates will supply the Fort with all (he
waler required by M0 @en sud tweaty silmale ~C. 0, W,

of Pa,

ToB. W. & Co, ptgﬂ 10, Vol. XXVIIL—
Paste made by X1 th in water will
stick on bright tin. mommmu.muuun
will stick ~T. M., of Pa,

G. H.says: W. & Co., query 7, 10,
should coat u- with bolltag varnieh and mized
with any destradle color; this mixture will QM to
bright tia.

W. H. C, query 8 page 10, can d
walnut wood sa t?llan. l‘ul'o- two or three gx‘l“
of shellac or spirit varalsh; and when dry, slze the
lnes to be glided with good gold size and, when
suliclently dry or tacky. apply your gold leaf with a
camel's halr tip, and smooth off with soft aflk hasdXer
chlef.~H. G. B,

G. H. says: Z, query J, 10, can remove
the taste of kerosese by puiting a few pounds of durned
lime Into the vesscl, sdding water, and closing the dua
Boles; shake the vessel till the lme Ras cooled, then
cleanse the same with cold, and lastly with bdol, water.

To T“ﬂnerv 2lkrcge 10, current volume.—
To dove box, st cut your bowrd to
the Devel at which you want to make your Bopper:
then set your Devel square to the ead of the plece,
and cut the dottom of your board to the same angle ;
thea take your try square, and square ascross the
board from the laside, letting the biade of the square
lay fat on the level of the board, and It will give you the
cxact shoulder, tuside and out, sad (t will gt well—J. 3. B,

To sink a well without ukln:: out the brick :
from the lnakde of the brick, slant outl, dowmny twe foet;
when you are even with the outside, digdown as before,
In laytng up, whea you come 10 the slasting part, take a
trowel and remove the dirt as fast as you want te pat ln
A brick.~E. W, I,

To A J., query 4, age 10.—The rule
for pnvnll-. shot from sostioring Is: Twice as much
shot as powder (by weasare, 2ot welght), bat you oymst
sult your charge 1o the gun, Do aot ram dows e
shotl tee mueh’; only make sure the wad is down, For
louger or ahorter mange, chauge the size of the shot, not
the charge of the powder—~N. A K,

J. M, sends minerals and asks what they
are, atd If they are of aoy valoe, or indicate the exis-
tonce of metallls ores In thelr locality. Aunswer: The
spocimons are Quarts crystal snd fragwents with small
crystals of trom pyrites or * fool's gold™ They do not
socessarily indicate (be presence vf metalllc ores.

To H. B, query 8, page 878, Volume XXVII,
Forge the omp of ateel lnto the desired shape, hieat It Lo
& chorry red, and fuse cyanide of potassivm on It out.
Ung edge  Eeturn It to the fire, heat 1L 1o & cherry red,
and tmmerse (o lukewarm waler watll cool. Take care
not to fuhale the vapor of the cynnlde of potssstum,
The degree of hard can be sequired by practice iy
fuslng the eyanide. Do not heat the stesl uum [T

warp It 1 found this plan succeed well with this ploces
of steel—VF, A K, of Pa,
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okt w1 OF Printing press,
): z ‘s » to ) ] m.bri.). Ralyn. ... J i
: Pump, 1. D, Croms. ... .. g v
Index  of Inventions il P
ot ot Tack, eard, L.o.m&ac:.(:"' s
n

m Patent of the United States .l 0y and car, 1. Frenre T
wmmmm Teallroad rall, R0 Moldrege. LIV

Pallway track, J, Oalkion, . oo v MREIRIL)

December 31, 1872, Beake, horwe by, 3L L and ¥, Beowgh............. 1
O L 184 |

AXD EACH BEARING THAT DATE Saals holder, A. Lissehe. . : RO Y

[ Those marked () are relsausd patenta.] Baw Iil) Bog, 1. TOREE.c..rsverr .. 180 |
—_ —- ST | gaw teeth, swaging, A PlOkeL... ... . T
SCHEDULE OF PA'I'“T  PEES remtelpdendiinie gl R Y

On cach CAYSBL. ... oveiieins cevnnerse D10 L uaw Altag apparatas, Besible, ¥, B Proy...c..r.. IS
On each FRREGETEs - 8 Baw il head hlock for, D, Lano (r)... L% L]
On Bling sach application fora Patont (17 years Serows, threading wood, J. M, Uarpent o 100

Soal Took, . O, Mamllion, o oo lITI. A

Ou appeal to Examitoersin
Oa appeal to Commisioacr of Patents Bewlng tnchitne table, eto,, J. O, Vettor........... 104,40
On application for Relmoo. ... Sewing machine presser foot, (. Vincent .. .
On applieation for Estension of Paten
OIM"“"“"" '''' Show seat, D. C. Price. ... ....... T _
On Bling & Disclatmer. .. Soap, eto., mixtog, J. Atkis. ... T
On an application for Design (34 yoars). Soldering tool, &. D, 81y .. T
On an application for Dealin (7 years).. Spring, bimper, L. J. Frazoe. . Lo AT
OB S Bppioation for Design (14 yoar).. Apring, comet, G. O, Schusller, ., 1o B0
Steamn aylinder, W, Corliss, . ... - MRLIE
AM.IM!III wine with sulphurous, D.M. "'““‘ m.rv ‘ Steam and air brake, G. Westinghouse, Jr. . 18
Bag, traveling, Nattorfiold and Ilullm ......... BLYS, COOKIAE, M. O AR, (7). .. veeesss : ™
Bed bottom, (nvalid, J. . Bruance.. Yo w’“ Sugar, yacuum pan for, 8, Dod... 18 |
Ped Bottom, spring, W. W Tlawk. ... . IS | Switeh, J. E. Rea..... _ 1 |
Beotenll, B, CRTD, ... oocioanvaitiiniirrnatimarenss IS | apeetting machine, M. D, King 14,3 |

Pedstead, tavattd, 3. N B, ......0\ooeveie

SIS | oo and boat, submarine, K. J. Smith, Vo000 |

Rending machine, bar and tude, A. Harris.. - BB | insect, AL DD, CHERODIO..,\\vseeessnss Lo 1B
Beading machine, sheet metal, J. Gorton. . - INEE | o, tnsoct, J. W. Stell....... co 1B
Nending machive, sockot, M. Blakoy.. - ::g Tube cutter, 4. V. Jopson., _ . IMATT
Doller attachmont, wash, E, Choate. Tublng, well, Baille & Ilodoy. SIS 104,408
Boblor furmace, steam, A W.Cram ..o IR brella, Winter & Mueller, (1)...... e D218
Boller, low water doteotor lor.u 8. \'uml - IR | o cine matter, box for, K. Cutter. . . AT

Polt, W, R MIDEr.. . oovvesrraneonss
Bolt, Sear, J. Brown. .
Noot and shoe peg c-uov. N. 8 Wakefeld. ..
Box for vaceine matier, K Catter ... ...
Pox and show oase, combined, J. Nelson
Wox cap, pepper, Bingham and Ashfield..
Bridle, broom, J. ¥, Wondel. .
Brollor, J. Wiliging
Pashings for valves, Payne nnd leot
Batton hole cutter, J. V. D, EMredge
Camerss, attachmont for, A St Clale. ...
Car bhrake, J. 0. Pelton .

Car coupling, J. Morton oo
Car coupling, Zabriskio and l'onrr- .
Car coupling, G, Worden. .........

. A
coo TG
o IMGR

MRLIN L)
PR RN
o IBLUG
PR LRV
<A
o BaST
o IMAS

RN

| Valve, hydraulic, 1, I, M. Mirkinbine.. .

| Vault cover, A. Troliope.
Vebicles, seat lock for, D, D Wisell |
a3 | Ventilator, P. LSohOPP...oooovvrerae
| Vinegar, manufacturing, W. Schelde
Wagon,J. N. Stewart., ...,
Wagon brake, E. T, Bugkman. .., ..
Wagons, end gate for, J. D, Carey.
th stand, C.Magee.......oooviee -
, Wnll tubing, Ballie & BDodey.
| Waip socket, G. W. Johnson oo
| Windlass, siaughtering, M. Brenner. e 100082
A Window screen, 8. B, Whitford. . ooe 131,409
RTINS | | Wire, warper drop, J. E. I'ml ...................... 184,99

'. 134,057

Car and cadle "“;!"'““‘- W. 5. Noariog. .. i APPLICATIONS l‘UR EXTENSIONS.
:_::;:Tv::'."(““:::::"m ,:“ Applications have been duly Sled,snd are now peoding,

. s for the extension of the following Letters Pateat. Hear-
LM, ings upon the respective applications are appolnted for
- 131,364 | the days herelnafter meationed:

. BN | 2 ~CroTaes WriNoER. —S, A, Balley. Mar, 19,

. 134423 | 25,8, —EXGINE VALVE.~Hl, Clayton. Mar, 19.

<150 2L ~RorELATING ~G. W . PItman &W.C.Boone. Mar 19,
.. I5183% | 235N -Burxisnixo.—L. R, 8. White. Mar.19,

o 150400 | B2 ~BrpsTEAD FANTEXING. ~L. W.Buxton, Mar.19,
.o 134,008 | 23533 —Favoer.~C, W. Randall. Mar. 19,

. mn'm—\mn S16XAL~M. J. Coaton. Mar. 19,

Clasp for clastic nozxles, E. A. Day...... o 1 | ‘ w-—Bou.x: Funxacs~J. Amory. Aprill,

Closhes wringer, IL 8 Catheart, . . L1808 | 3TN ~ConnvaaTine Macmixg.—~J. Wilsen, C. Green &
Clothes wringer, O, Grabsm. . .o.ooviviicsmmnincas mane W. Wilsoo, Jr. April 2.

Clothes wringer, 3. X. Poage... INAS | 250 ~DovsLs SEANING Macuixe.~J. Wilson, C, Green

Car seats, bands for, D, F. Randall, (r)
Carriage seat, adjustadle, D, Asplawall .
Cartridge, motallie, D, C, Farrington....
Caster, furnltare, & A, Bracket!
Ohalr, oscillating, W. T, Doretaus........
Chialr, head rost for, W, W. Evans
Chiest, refrigorating, J. F. Madden. .
Cuill for osstings, W. Rall.........
Clgarmold 8.G. RIO0.......oooivivninnin

Clgar bunch mold machine, J, Wettatein..

Coalbol LW . HBemp. ......connvnvnnns . ¥ & W._ Wikon, Jr. April 2.

Crusher, etc., combined, McClean lb“l]ﬂ . IS

Cruted S A Brackett. . .....ooovvinnninnns 134,01 EXTENSIONS GRANTED,
Cultivator, F. W, Tolley. < IMAE | 0 —Cooxixe Raxox.~G. Chllson,

I | s —OrezaTiNG Poxe Varves,~L.J. Knowles,
IS | 2 ~Conser.~D, Lamouresx.

Drilltag machine, N. A. Moriaa. ... . IS, |
Eggoarrier, J. L. Stevens. ..........couc.n. mm[ DESIGINS PATENTED.
Elevator, Blass and Browa. ... . I

659, ~Caxrzrs.~R Hoskin, Brooklys, N. Y.
Engiae, rotary, J. M. Conkle. - BN g (0 63 —Caxrrre ~C, Righter, Phlladelphia, Ps.

Engise, stesm, W. Corliss. ... - BN | g e —CamrrT.~A. Webster, Jr., New York eity.
Eogine, compound steam, §. A.n:lbold ............ B

s i e ey ;:g TRADE MARKS REGISTERED.
'W Arm, reve . U Ll S
Fire arm, breech loading, J. Rider (r) .. ... covvvnne 5213 lnm‘,ﬁ:ﬁx"‘:ﬂ: 'Tc,""‘ Plala Spring aad ‘Axic

Frait Jor cover, §. B.RBowley..... 134,00 | e ~LeaTuxs.~J. Hasau, New York clty.

Fraits, et preservisg, D. M. Meford. . - IS0 | o8 —Baxixo PowDem—Jewelt, Sherman & Co., Mil-
Furnace for locomotives, T. Davies o BN waukee, Wis.

Fumacewalve, H.Fraak. .. .. ... ... I, 1 | - —— - —
Furaasce valve, gas, H. Frask. ... ... ..., varees TR

Furaaces, regenerator for, H. Frask............... I3 Advertiscments.

Furasces, brick for, H. Fraok............ - BT . - L =

Faroaces, ore foeder for, EV. suncua « AN | — -

Galvanicbattery, A. G. Davie. ... ooiioiiiiinnn 180,34

RATES OF ADVERTISING.
. 1w

Back Page « « « « « « « §1.000 line.
Tuside Page « « « = « « 73 cents & line,

Glass catting mackine, W. Vom Hofe < BB | pugracings may Aead advertisements at | e sanse rate per
Grals for bread, treating, A Sezille................ IMAE | yue, by measurement, as the ulvr—'r-u
Grate dar, P.and A. Umbolts (1) sau | - —
Grindstone frame, G. L. Commings . 1 | FTHE Proprietors of C. N, Goss' patents, re-
Guapowder, grainlug, P. A. Ollver................. 150,430 '“:vl-:l.l:'l‘:urd for lmpmvcmrnll 16 Horse Hay Bakes,
Ko with & fow more partics to manufacture
Harrow, P. 1. Lang .  IBLA5 | the bost horse rake In the raulrp run l:-»’lll)r or oth-
Harvester and thrsstier, W. B. PN s 0o 154,078 | orwise, Address ¥, G. DUTLER, {1.- wa Falls, Vi,
Hester and feiter, foed water, J. Armatrong. ...

Hioge A.C. Kasson

el To Eleetro-Platers.

Hooeycomb, srtificlal, J. Williame censsaas S80LL | I ATTERIES, CHEMICALS, AND MATE.
Borse hay fork N, Palmer. ......ooovvnnriiiniinns 15, - Ilu.\‘l,h ‘;n u"‘n "ni'é""’l«?x'a'k b‘m‘i; ;:“”nlln;ﬂlon.
Horseshoe naily, finlabing, 8. E. C 2o | DY | INSSYISECEIDE BRSOV b 3 . g 2
h! jelan, 19 1 feld Street, Boston, M m
Horseshoe nalls, makiog, H. K. Underhlll,, . ABL S lr:lrd':rnulogw .ﬂa':'?:r: on -ﬁ-‘;lull:uu" ary ~
lak mixiog apparatas, J, Martin, A G coo TMLANM B e
Tnsects, ete., destroying, H. 5. Mlnr Ty A t “] t d
Kiln, e, J.Coryoont.....ooonvivierrieis oo IBLAN g 0 ll S & n 0
Kllus, dowmne for lime, D, Wenteel . con 1N .
Lawmp ehimory, reflecting, A, l(nkle oo AR Tll E B " AN‘;A;H ‘Yﬂyll F
Lathe tool holder, C. E. Albro..........., 0 10
Lathe work hoder, W. I'. Hopkins. . T INDEPENDENT.
Lubrtcator, . MeGIRW. .-....ovvrviinrearnns .o 13,400 | Wonre prepared Lo offer Agents
Meat, ete, cutting machine, &, Dlim, ..., .. vee IB0AN8
il bad for rllag. J. Westerman. ... BTy Great Inducements
Millstone Welance, J, M. Bchramm. ., IR AND THX
Motive power, J. D Parrot (F).......000s 520
Muslo leaf turser, A. M. Erosbery wwi | Most Liberal Commissions.
Masle leaf turner, T, Folks, . 184,00
Not festening, A. M. House, . 184,00 This Is & rare opportonity for elorgymen, teachers, and
Not Jock, Furst sod Osttinger. .. ...ooovnrirrinnnn. ™ students, or auy other lulelligent person, as & palr of
Ofl eake stripper, W, Hawes. ... ... L Deautiful chromons,
O, ete., frow wolls, ejecting, W, m‘ wan GOUODNIGHT FROLIC, ana 50 TIRED,
Ores, reduetng lesd, Blaney and ‘..m 184,457 woll worth $20, w11l be given to every pew § subecris
PaperDOx, B.OBDOTD . ......ooovvviirirriirrirnrnens 150,004 | Ber o THE INDEFENDENT, thus makipg the canvassiug
Pavement, composttion, Waters and Bellamy.. ... 18,50 | ot only & pleaslog rocreation, but a profitable businoss
Pavemeat, wood, 11, M, ftow ., v M0 | 11 you wish Tor good Wrritery, send at onee for elrou.
Favemsut, wpod, ¥, 1L Smiih,, + 104,443 | Jare and torma, S LIt
Pov-uc.'ood,z,?. Morrong.. . 13,4 HENRY C. BOWEN,
Paving blocks, setting, W. Glbert . A No. 8 Paux Prace, New York
Penctl, \ead, 8. D). Hovey. .. BN | postefios Box 7991 . 1
e Longs and eutler, J. K. fosche. . B -~ -
Piaater.c wn, A. B, Bares. .. . 1M N AGENT WANTED~In each city in
Plow, C. Mertael). ... ... g | 4 whioh are Water Works 10 sell Beanett's soifact
Post deiver, Wililamson snd Allys . SALE | BT ik Peer. APy U 1he Manufacsare: aad Lot entor
Pricting fors, K. Edwarde, ... .. . 184w | JOUX ¥, BEXNETT, 100 Bunithneld St Fittabungh, Fe.

""" VAN NOSTRAND'S

ECLECTIC

ENGINEERING MAGAZINE,

The Fifth Year of Iis Pabliontion Commenced
Jnn--ry. IN70.

Consints of artioles from the Kuoginoering serinl Fabl|
datlonn of Karopo and Amerlon, togother with origina
articion,

The growing suocess during the past four years detmon]
wleates the corrections of the theory upon which the en.
terprise was founded. Communieations from many

| soMrees prove that the magarite has et & widespread

waAnt among the mombers of the engineering profession.
TEIRMS, ~laned la Monthly numbors, royal fvo, sle'
At Five dollam por suswm (6 adysnoe. Sihgle numbers,
@ oontn,
NOTIOE TO NEW SUBSCIIDERS. Torsons

fowing machine, 4, L oand DN, t ulu ............ 15040 | commonelng tholr subseripiion with the elghth volume

Ianuary, (8T, and who are denlrous of possessing the

LI work from It commencement, will be supplied with
Sewing machine bution holer, 8. J, Balrd, 1838, WIMT | Vola. 1. to VIL Inclusive, neatly bound in cloth, for §0;
.......... 1504 | i half Turkey morooce, $30,

SINGLE VOLUMES TO COMPLETE SETS SUPPLIED,
Yol L, cloth, §5; hall morocoo, §780; Yel. 1L 1o VI,
cloth, # each | half moroceo, 8 enoh,
Sent free by mall or express on recsipt of price.
NOTICE TO CLUBS.~An oxtra copy will be sup-
plied gratis 1o overy elub of Five Subseribers st §3 each

| sont Ib one remittance,

D, VAN NOSTRAND, Publisher,
B Murray Sireet, snd 27 Warren Streot, New York,

ERIE RAILWAY COMPANY.

(I". 0. Box &) VICE-PRESIDENT'S ()I’l’l(‘ﬂ

NEw YOuk, Janusry 9, 1873

To Bripoxr BoiLoxms : &

Tluv Erio Rallway Company

bridges on thelr Road, to sutistituto lron for wood. The
?-v.rnl'lul'w numbor of beidges in Wpans varying from %
o ce

'Allh a view to dnemlnlu the ?au plca to adopt,

1 invite you to make s prop N plnl

specifications, to be furnished u for

nnoun spans from W feet upward, v th your price lur
the same,

Let your price be predieated upon the fixed price of
fron and steel, 10 bo varied as those materials mny ad-

vaues or dggline tn price,
Foum, &o, “ A, K DIVEN, VieePrestdent,

EMPLOYMENT =" PLEASANT AND FROFLEADLS,
Agents wanted Lo canvass for the Plotorias Paesxo.
LOGICAL JOUMNAL, 83 year; und for the ILLUsTRATRD
Sorexon oF Heanri, B a year—with & most * taking ™
CHROMO. Address, with stamp, for particulars,

. R, WELLS, 30 Uroadway, New York,

FOpose, as they renew the

useful lrllr exin thelr own localities—no capit .
,m‘nlnd Pays l"ﬁ nfita,  Enclose no stamp
dress P, O, VIC ¥ & CO,, Augusta, Malne

NEW PATTERNS.

ACHINISTS, TEOLS il ires—at low
M A oot et °u.'u Ave,

Me“ Wouen, Iln » & Girls Wanted lor‘:lumnu(di

e'lri. .

¥
o 17
.

2

e
AN A

—orn AT

ROy

i
2%75%
ik

/ hu-l nd best
o g lpopnh and durable § Bed
e MOos Ty ara
Ia rt!.“gl.db all Indlndulon. loooelco.

plete -mo-« 1. 1l
pered stee oo ud that m u llll,
ba bout the how
Can be Hify. nmod. orrolled up ke & blanket. Both
sides alike. No framc,no wooden slats, May be used on
Ioor vlnoul bcdnud_ Xo under MQ« red. Needs
rranted nolee.

beti r a’u Mce ol‘:oublm "&'ﬁmﬂ

count C. BLACH CO., Makers, 151 and
lﬂbme Stree York.

EE

...'

HARTFORD
Steam Boiler

INSPECTION & INSURANCE C0.

CAPITAL . . . . . . . . $500,000.

ISSUES POLICIES OF INSURANCE, after a careful
napection of the Dollers, covering all loss or damage to

Boilers, Buildings, and Machinery,

~ARISING FROM-

STEAM BOILER EXPLOSIONS.

STEAM BOILERS,
STATIONARY, MARINE, & LOCOMOTIVE.

Fuoll Information cone emlnx the plan of the Company's
operations oan be obialved sl the

HOME OFFICE, la Hartford, Conu.,
or at any Agenoy,

J. M, ALLEN, P'roaldent, M. BEACH, Vice Pres.
. 1, BABCOO |( Namn'llv)

DOARD n' mnn TONN

J. M. Allen
Luclus J. Hendeo

W. Cheney
John A, Dotler
Charles M, Beach
niol Phillips
G. M, Bartholomow
l( W Jarviy

ML Tteni
llun Chns, M, Pond

.. Fresident,

President Mtna Fire tns. Co.

Asa't Treas, Uhoney Bros, Sitk Mig. Co,

Pres, Conn. River Danking Co,

of Deach & Co,

of Adams Express Co,

Proa't Amnociean National Bank,

Proa't Colt's Fire-Arms Mig, Co,

Bup't Ilnvlltml & N, Haven Rallroad,

Tros, Rtate of Connectiout,

0, Enders )“r Atas Life los, Co.

ln-nn Healuard { Case, Loekwoond & Co,

GEX. WM. Ui, FRANKLIN, Vice Irea't Coit's Pat. Fire.

Arms Man't'g Co
A\ustin llmm-m

Geo, CTon

Pros. Wiilimaatic Linen Co.
" Cren.plon Loom Woerks, Worcester,
o Prea't Frov. & Wore. I R, Frovidesce,
5. of Basder, Adamwon & Co., hlhﬁlpﬁh

New York Omee 200 Broadewwy.
THOS. 8. CUNNINGHAM, Manager.
I K. MoMURRAY, lospector,

[Frnruary 1, 1873,
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ric and Terrestrial
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and
Intormation relating to the Flancts, Comets,
{tes, Aurora, the Sus, with of
New Instruments, ete.
W & 15—BIOGRAPHY, NEC Y.~
od Men of *cl with
other Portraits. Notices of Prominest Men con.
nected with Arts and Sclences, decearcd,
with Portralts,
Every person who desires to be well tnlolmod coneerns
ing the of the Arts and &umce

uld hnv:.u
copy of ScieNcE Rrconn yor 1878 mon
terv.ll’x'u u%vlalll ' uable Book, and lnould nvcl plnco
ove ouseho n

u')’ Octavo. ll&omﬂ: Bound, Many Kngrav-

in
!:m by mflzlo all parts of the counu'y.u rrol't
the price. A liberal discount to the 1o can.
vassers. Forsale atall the prinelpal Iloohlorn.

. MUNN & €O, PUnLIsnEns,
37 Park Row, Now York Clty.

Tux SCIENTIFIC ANERICAN will be sent ono year
and one copy of SCIKNCE RECORD FOR W, on
recelpt of $490,

SCIENCE RECORD FPOR 1879, uniform with the
sbove, Price 8.

O) ETHOUSAND no'lilf ARS PER
MONTH has boon uuqo hy ctlp‘u’tn

Address NI U)\'hlt
THE SELDEN DIRECT-ACTING
Steam Pump

18 THE NEST Bleag@
1P wade,

Sond for Circular
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Scientific

American,
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- BAIRD'S

l@lﬂﬁ@

FOR PRACTICAL MEN.

c-ulomu of FRACTI-

ll
?(““ #vo ~will be
% ’ull::‘rllfdly one who 'm-vor mo with |

IIFVR\' CAREY BAIRD,
INDUSTRIAL PUBLISIER,
406 WALNUT 8TREET, Philadolphin.

— A NEW NOVEL,

BY A FAVORITE AUTHOR.

“HARD TO WIN.”

JOHN FREDERICK SMITH,
AUTHOR OF

MixxmonEy,® “SraxrFised Hanpr™ “Axy [Aw-
RExOR" “Woxax axp Hxm Mastes™
STEMPTATION,™ “ Tus WiLL axp
Tus War™ wre, erc.

Feow writers of fotloa have commanded the [nterest of
the reading peaple so unintorraptedly and saccessfully
aaJ, F.SMITIL Hisnovels, atmost all Issued in serial
form, have beea read by mililons on both sides of the
Atlantic. Hia fertile imagination, dramatic conatruction

the novelroader all that can be dealred In & pure work of
fction of the higher ander, trae In character, soclely, and
descriptions, elevating in tone, and emineatly Interest-
Ing; equal, in fact, to any of those on which his reputa-

tion Tests.
“The character of Ellen Lumley s a charmling ereation
of the list. Her Intriguing and pul sunt,

Mrs. Barton Lumley, ix, unf| Iy for poor h
far from tmpossidle. The young
Americans are what they shorld be—high-minded, full of
true and noble (mpulses.

The fiavor of tho superuatural adds stteactiveness to
tho atory without shocking the probabllities or exciting
distrust,

This rkable novel will in
FRANK LESLIE'S CHIMNEY . CORNER,
No. 396,

WHIOH WAS ISSUED MONDAY, DEC. 10,

with & Fine Art Sopplement—* Fishing “—a beautiful
Atee) engraving, worth §10, reproduced by photography.

Refined
{ Apolle M Siberian. Specialties: Stampin
of plot, and artistlc mansgement of hls subject, afford | ITu

| Andrew’s Patents.

| Nolnoloss, Friction Groovoed, or Genred Holsi-
| rr-. .\u-u 1o overy want,
Elevators, Prevent Accldent, If
| qp llrll. and Kngine brt nk.
eeBurning Nof Haolle
()-II l;l 'll' hnulnr-.r uble nn-l Slogle, 1210
- arse .
| Contr [ Phmps. 100 to 100,000 Gnllons
nate, Hest nimps in the orid, pnss
i ) in the World
“.m‘. Hnlul Greavel, Conl, Graln, ote,, withs |

out |
TAIL L I-Iu 'llm le, Dureable, nod
Jru-ml for Clrenlnrs,
WM. I}, ANDREWS & RO
114 Water Street, Noew York

L.& J.W.FEUCHTWANGER
CHEMISTS & IMPORTERS.
Aocoress 55 Ceoar ST New York

SOLUBLE GLASS & SILICATES,
OXIDE OF MANGANESE FOR. STEEL,

GLASS & PATENT DRYERS.
FLUORSPAR,FELSPAR,FLINT, :
NICKEL- SALTS, ASBESTOS. |
BLACK LEAD, METALS, &C 8¢C. 1
PUBLISHERS OF TREATISES ON GEMS )
sn.sx AND "FERMENTED LIQUORS':

100 YEAR ALMANAC. FOR 50 CENTS

| wo send POATFALD AD Almanse giving every Yoar, Moath,
Wevk and Day of the Century,also s Pocket Calendar for
1573, Extrs Isdocements to Agents. Addres

| GEORGE A. HEARD & CO,, Il-»-lnn. Hans,

SAVE MONEY by purc has |
un- best Plano-Forte. Do not de-
!
Write for Circular, and mention
s !where you saw this notice.

1S
Address THE ARION PIANO-
THE B 1 FORTE COMPANY, 5 Esat Four
m +lteenth \lml.,\e' York Flty

[ron CITYE and Siberian Iron Works.

ROGERS & Bl'R(‘HFlELD
MANUFACTUEERS O
Charcoal and Dest Hloom ‘hrel Iron, Brands
Batton
nk, Lock, Shovel, Tea Tray, Show O m,uJ
s onm nnk-of u&%::’ Tom 131 ® pauge. Cut 1o
o trade. gally to an
Olhce ad wa bzoun. T8 Water St Pittabarshy Pa.

for our INustrated Clrenlar, which

mall free. The *“Arioa Plano™ cun

la!.- fonr tented Improvements
more durable than any

plnno in lhc market.

ESTABLISAED %%,

| Bample Hum Inr
] '

cl e what make to get until you 'mc |

% BINE, No risks 10 wmnuu
|"""I"l‘“‘l':~.’u\l th‘ ls\uu Wirarmn, Baliston Bps, N, ¥

SCHENCK'S PATEN'T

1832
WOODWORTH PLANE I{\

And Re-Sawing Machines, Wood and iron \'n::\lu\r \’9 ]
1'.1:\ ry. Eaginoes, |v.n.,,‘.v JOMN I, SCHE ;)\-a
ONS, SMatteawns, N. Y. and 114 Liborty 8t, New ork

\, JOOD-WORKING MAC HINERY GEN

ernlly. Hpoolaltion, Woodworth Planersand Jtiche

ardson's Patent ||||-mnnll~|wu Machine

III IIII'__‘_J WROUGHT
BEAMS & G/IRDERS

I‘Hl, Unlon Tron Mills, Plttsburgh, Pa.

X -nnnl carner Unlon st Warcester, Masn
The attention of Koglneers and Architects 1s called

to our tnpraved Wronght-iron Deams and Girders (pat.
ented), 1o which the compound welds between the siam
and nanges, which have proved so nhjectionable In the
old mode ul manufacturing, are entiroly avolded, wo arn
yrepared to farnish Al slzes nt terms as favorablo as can
e obtalnedalnawhore, Fordeseriptive Hthograph address
Camegle, Kloman & Co, Unfon Tron Mills, Pitisburgh, s

PR LEY (T ING(pCHINE

The \lrnph at, Cheapest, and Dest in use! Has but one
noedle! A Child oan 1un 1t AGENTS WANTED IN RYERY
TOWN, Ma r lun nee 8. M, Co,  Hend for ciroular and

Y KENITTING MACIHL, CO,, Hath, Me,

\\(mlilﬂ RY’S PATENT
Planing and Matching

and Molding Machines, Gray & Wood's Planers, Seif-olling
faw \'r-.r. and other wood working machine r,
A, WOHODS, {91 Liberty sireet, Y.
‘ ~-n<l for Clroniamn + 01 Hudbury street, Iu.n..n

Buy Banner's Brr Brace,

FELT,
MACHINERY, S50 08

Cheapest, best, and most darable non !
conductor known. BUILER FELT l\u !
WORKS, # Courtlandt St New York, |

LEFFELIMPROVED DOUBLETUHBINE

WATER WHEEL.

.6000 IN USE.
NEW WHEEL BOOK |52 PAGESSOR 1872

JFREE

9 LIBERTY ST, NEW YORK CITY,

Corrugated Iron,

Iron Bnl'dln Toofs, Shutters, &¢
ORELY IRON umm.r & ROOF C
Send for Clrealars. Mce, 5 Dey ot .\«' York.

FIRST PREMIUM AWARDED BY THE AMERICAN |
INSTITUTE FAIR, 171, i
e no time, oll, on worthless paints. Use
PRINCES METALLIC, an mdmmcmn coating for | 5°
iron, tin and wood., Send for & clroular lml ""Nc
Far sale by the trade, and FRINCE'S METALL
COMPANY, D6 CEDA R STREET, Now Y ovk,

RISDON'S IMPROVED

Turbine Water Wheel

In cnur sltuple, stroog and dunhlel
“[’"" et h uylemm] averse per cen
full gate, and over 9 per cent at
ol hl tenths gate.
nd lots‘lmlnr
H. RISDOX & €O,
Mount Ilolly. New Jeney

FRANK LESLIES
CHIMNEY CORNER,"

with the ablest writers in the language, with artistic en-
gravings neyer approactied by the perfodical press, s a
paper that can enter an AMERICAN HOME ouly to ex.
ercise the best and highest influence.

The Stories are unsurpsssed 1o s Mterary polat of view,
and the more serfous toples are treated with freshness,
originality, and abllity,

It 1s & perfeot encyclopmdia of amusement and fustrue-
tion for & famlly,

Bubscription, M & year. Single number, ten centa,

Subscripiions can begin at soy time, and as wo begin a
Berlalalmost moathly, the latarest laslways malntained.

Address subsoriptions to PRANK LESLIE, 517 Pearl
MYeet, Now York,

- Housekeopers wishiug to obtaln a copy of

BEETONS,

& porfect Cyolopmdia of Cookery and Family HRequire-
ments, Isvishly ustrated with chromo-lithographlc
plates and wood.cuta In the text, can have this book,
Which sells for $450, and the Chlmuey Coraer for & year
Or 85 by addresalug amount to

FRANK LESLIE,

D37 Pourl street, Now York.
Woon-wonxmo MACHINERY.

ety A P e
'.r.wu:.‘“*
e, Worosstar, Mass
woonmm COUNTRRY HOMES,

URDON IRON WORKS.—Manufacturers
SRR RO
.‘ilk “g:l‘:nrn M.hcr'w A‘\'er' mhnndllyanullo

ﬁﬂ.'& A hl'lr::rﬁ X Ih & WHIT.

and lron Wnrkln of uvc K n«? Leather and

ubbor A \! lll , &0,
GEO. m‘.‘x B 0l crf."n:(mu A, NY
’

-
oat complete assortment (n this coun

\VW \’OHK TEAM EXGINE COMPANY
b = m Chambers & | Rudc Htreats, Now York,

Cold Rolled Shafting.

Heat und most perfoot lﬂulllmi ovor made, wmlnnlly
on hand ln lnm- quantities, furalstied 1n any lengths up
o WA, a0, I'at, © uupll and Selfolltng adjustable
Ihncu- RGE PLACE & C

12 Chambers & wu o Sireats, Now York,

Sturtevant Blowers.

Of overy slze and llnu-ripl&un‘ mnnum'(v on lmuu
1 Chambors & 10 Heads Sireots, Now York,
wiIiLbp B n's

‘nwhn lund
try, man red

For Rallway Shops, Aurh-ullunl Saonine Khops, Bolle
Mlknrl.'llnluvvr HFans Manufactorers, Mlu-nmllhu &0
Warranted lhn ll‘l| pmllmwrd Sond fur Catalogue, ko,
RTEAM )\.NHINI‘. L
ﬂl o 'umlu ™ & 1B Kew do

]’ H. WHITE, Nowark, N. J,

¢ & turer of Tin,
wm Ollnu Children’

Door and Gate Spr
Mntal Wlw(t nlaL. lpm»l

Manufae
mut and ¢ opper Bpun Bot
Ium Triminings, Cowell Put,
Btampod, Ut and 5pun
i'lllvmn 1o'ordor,

OF sODA

uquldllln—ﬂoluh ar Water Glass—tmanufactared b
Lok e W PRUCHTWANGRR Now Yoo ™

RUBBER [l sisgiaiop it i,

l.omlunl St., Baltimore, ik -lu o ,\um-

SATEDY PUSE 5%

'llll U unll

Q MA}I ' urli'l'ﬁ np«l to firat olnss work.,
N O'Q.Y. ml" ﬂmnu um l\ml .ml{u’ aud nlvudﬁ

uuuﬂ: COMPAN T, Passato, N bl

1o 1is varfous forms.

Pat. Punching Presses|imvans s Sk bhe o yit

\[A\O\" AT'T FRICTION CLUTCHES
are mwululund by Volne

W, Mason & Co,,
vldrncr R. L. Agents, L. B. BROOKS, @ CUff street,
New York; TAPLIN, RICE & CO., Akroa, Ohlo.

NVENTORS NATIONAL UNION, E. H.
GIRBS & CO,, 175 Broadway, New York. Patents
bold on C omml-lun ~<ad for hn‘ulnr

OTIS’ Machinery.

0 ¢ CO..
NO. 348 BRO.\DV\A QE\\ s\'oﬁ\.(‘

Write for Large Hlullrllcd Descriptive Price List to

PITTSBURGH, PA.

mum%E Single, Muzzle and Breech-Loading Rifles. Shot

Guns, Revolvers, Plstols, &e., of every kind, for men or
bo)n at vurylovr prices. bunn ulo ; PIstols, 'l to 125

LCOTT LATHES, for Broom, Rake, and
Hoe Handles. S8.C. Hll.l.s.ﬂ('omhndl S N.X.

THE “PHILADELPHIA ™

IIYDRA ULIC JACK.

ISTON guided from both ends; all working

parts guarded from dust ; single or double pumps,

ty lnd r-\-:atu, Pnk r arms, platong, ete., entirely steel.
g léc ,';,“ g"“,‘.?,f,}“"‘“ { PRILIPS. JUSTICE.

Pmcma Furlllx neu :nd o Iuil p‘-‘
DROP PRESSES. £ mARKER Wtk 0o,

Mipprerowx, Coxx.

SILICATE OF SODA

e PHILADELFHNIA Q!'.\lKTZ \’u
JUDSON'S
PATENT LATHE CHUCK.

The strongest Uhuck made of the same alze and welght,
Constrocted on entlirely new principles, each Jaw belug
lmlr, endent (b action, and so arranged that the pressure

10 scrow towards tho conter also ‘mwn the Jaw

samo pul‘nrunpuulr-l on the serow
WIGHT ROBERTS, Manufsoturer,
Cor, \\\(Im Ave, & Hewes 5t I(nmkl;n N. Y.

PROTECTION AGAINST FIRE

HALL BROTHERS
Are preparved to intro-
duce their ** System oy
Sprinklers’ into Mills, |
Factories, &e., at short
notice. Call and sece «a
“lpractical operation oy
same at their works,

36 CHARDON STREET,

BOSTON,
00D AND IRON Working Machinery

Gage Lathos, Cabinot Makers' Mschinery, Shaplng

Tar Aart Arsnta wantod! ALl alasses ol wark ing
“to sQO.u SF 001 te 001, YO 60 664, Weah's Wonrs Wwcrery At
ok B watutiog

,.n-nwuuunlll-.. e AL L R
e l'uﬂuluu- Ablivaat, numnu.'mmu.l:.'n::'

\Iuhlnr- ll.n-l Saws, \hlnnl- and Stave M hinery,
land Baws, Ca nd’ Shioay or trsuamiitiog power,

g

UERK'S WATCIHMAN'S TIME DE-

TECTOR~Important for all large ‘U'Wn"m"

and Manufaoturing concerns—capable of controlling

with the utmost securacy the mnlfon af & watahman ot

wntrolman, as the same reaches different nllunn- of hir
'nr\i gend for & Clrcular,

I, O, Box 1,067 lumun Mo,
N. D ~This detector s covered by two ¥, Patents

Parties nsing or selling thess !nomn-uun ‘without so

thority from e will be doalt with secording to law,

l ICHARDSON, MERIAM & CO,

; Manufacturers of tha Tstest fmproved Patent Dan

feln’ and Woodworth Planiog Machines, HI"M”'. Eanh
and molding, Tenoolng, Mortlsing, Forlng, . '"._ Yers
tieal, and i'fuulnr Hesawlng )’lrmnn

Arbors, Seroll Saws, Hallway, Cuotoff, n

chines, Spoke and Wood Tuming LAthe
other kinds of Wood.working Machinery .
snd price lists sent on application Manofactory ”'
Cester. Mass, Warehouse, Wi LiLerty st, New York.

HINGLE AND BARREL MAC lll.\l'li\ -
\\ Improved Law's Patent Shingle and Flendin
chine, simplest aud best In_use, fno, $hin frading
and Stave Jolnters, Stave Fquolleers, Heading l1lv'n
Turners, &¢. Address TREVOR & Co., Lockport, N, ¥.

YORTABLE STEAM ENGINES, COMBIN

Ing the maximum of efile !rn'? durability and econ
omy, with the minimum of welghl and price, lhr are
widely and favorably xnown, moroe (han “"“ Iu g In
use. All warranted satisfactory or no valc rr-cvipllm
clrculars sent 'm spplication. Addres

ﬁo,\ DLEY & CO., I‘-anr Mass,
Liberty st Ny 7 York

I{l‘v'l R\” W \hh!nrv Acndemy, l'unuh

keepale, N. Y. \ thorough-golng school for boys.

Niagara Steam Pump.
CHAS. B. HARDICK,
23 Adams st umuklyn. N. Y.

P. BLAISDELL & Co.,

\[.\\I FACTURERS OF FIRST CLASS

MACHINISTS 1‘00[,." Send for Clrenlars
Jackson st., “urtnnu Mass.

Milling Machines.

\T.\\IHRD UNIVERSAL, INDEX, CAM.
b ) CUTTING and PLAIN, In every t;nr(; of eneqoal
led dealgn and Srstclass -uckms-J fend for Hins
trated Cafalogue to the BRArvaxs MIriiNe Micwixez
Co., 11 Pemberton Square, Boston. “or‘kl at Hyde Pul.

l"UU'l' LATHES —T. Suaxks, Baltimore, Md.

Vi

You sk WHY we can wil "
Class 7 Octare Planos lor $290 ¢
——3 “«a.\-.v—l Consdae brme Lisss

e make asy $600 riwe sl
through Agrats, 2l of whem male
%100 per ct. pruGl.  We bavs
0o Apesta, bl abip direet 1o fand-
e a2 )x"n' price, and warrast
3 Years for i}

.r ome of whom you may =
n 44 Stites sud Terriories. Floass state
“is notior.
U, 8. Plano Co., 865 Broadway, N. Y.

N7 00D CARPETING
PARQUET AND INLAID FLOORS,
Sead stamp h-rt ustrated pri se 152 to the
ATIONAL WOOD MAN'F'G CO.,
2 Broadway, New io'-

PAT F\TF!L\—-Palem Rights Bought
and Sold on Commission. Ageats make 850 per
montly. Address NATIONAL P. B. AGENCY,
Phlladelphia, Ps.

Upright Exgize andTudnlar Boller () Hoxsz
25 Powze, with all Trimmings—s1s0, (W) Honse
Powzs. Send for circulars. VARIETY IBON

WORKS COMP \\\ Cloveland, Ohio.

INCINNATI BRASS W um\~4n rineers
/ and Steam-ftters' Brass Work, -mr Sezd
lor O luhmu Y.L l'\’!&l’:\'iﬂ.l ER, P"(-,

wtn sent by mall for S cts,, 1hu refall quick fnr
ihl w OLLUTT 1'-1! h:m.u:: Square, New York.

Purchasers of Saw Mills

are notified that we have commenced sults In the U_§,
tln:ull Courts agalnst CoLx, Branze & Co., chanon,
. H., Luxe Bozzery, St Johosbury, Vi, and F, C, Cax-
nxl& Co,, New York, (selllng agents of lk-lkn-p l-l) &
Co., \orlhl‘lvhl Vi) Iurlnfrhm'mcnx' of patents granted
Dennis Lane for improvements in Cireulur Saw Milis,
The public ia cautioned a lml busing Mills or \-l
Works manufactured and sold the above named
ties, or any other, tn violation of our rights, as we & lll
rosecute [nfringers to the full extent of the law, and
old parchasers of Infringing Mills or Set Work responsi-
ble for the use of the sawe.
Our patents cover improvements ino head-blocks genes
nnr sotting devices, dogging devices, taperiog devices
d frictional set works.
Dcu:ﬂpllvo pamphlels sont 1o any address, and coples
of Lane‘s patents nlm.l npon request.
.« PITRIN & BROCK,
Moatpelier, Vermont.

r ATHE CHUC Ks—{lomo.\“s PATENT

4 from to 3 fuchos. Also for car wheols, Addiess
E. HORTON & S0ON, Windsor Locks, Conn,

An deutfche @

Diefe grofie und tlmlig\' Claffe unfrer Ve
villerung  madjen  toiv befonderd  darauf
aufmertiam, dag unfre Fivma durd) idre BVex-
bindung mit Wajhington und deit curopiijden
Pauptftidten, bejondeve Lortheile jur Srlane

rhmlcr.

gung; von - und andldndifdien Patenten ™

bietet.

Qeder Crfinder, gleidibicl welder Nationalis
tat angehdcig, ift durd) dic liberalen Batentges
fegge der Bereindgten Staaten jum Patemjduy
fite @rfindungen beeeditige,  Wnjre Fiema i
bereit, geftitet auf 26jahrige Erfalhrung, deutide
Grfinder jeder Seit ju bevarhen und ju ndfiigen
Preifen cafd) und plntetid) Patente ju crlangen.,

Die Dentidye Section 1 den Hinden
fahiger beutidyer Jugewienve, welde in dex
Offtce  perfdulidy mit  Gefindern vertehren
oerben,

Der  Scientific Ameriean™ wird in fdnen
Spaften tie Dedemtendivenr Srfindungen bes
fpredyen.

Qorrefpoudeny exbeten und prompt beants
wortit,  Famphlite in deatidier S prade wers
ben auf Bexlangen franco sugciantt

Abreffive:
Wunu & ge.,

wSedentific Amerivan’ Patent Agentvr,

ble K
Dlmnln I..l\u.- l}ul ht Inlll- ny Beat Machlnes eto
THius, Catl, free. BAILEY .. VAILL, Loekpart N. Y.

37 Bart New,
Now York City

o ——
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Advertisements.

Adeortisements will be admitied on (AL page at the rate of

8:.00!"'"/" each inseriton.  Ewgreings may
ead advertisements at the sama rate ver ling dy mets-

ml.ulhm

INVESTMENT

BONDS.

The Northern Facltic RHallroad Com=
pany now has In full oporation, with

regular daily trains, 821 miles of road.

A distance of nearly 200 mlles more In
constructed, The Minnesota Scction,
fmmediately on lts completion, entered
upon a satisfactory business, including
local traflle and the large carrylng-
trade of the Northwostern British Settle-
ments and the Hudson's Bay Company.
The rocently completed section of sixty-five miles, on
the Paclic Coast, at ofoe commands & profitable busl-
pess Detween Papet Sound and the Columbia River,
heretofore done Dy coastwise steamers. 06 the openlng
of spring, with more thaa 300 miles of Road In regular
operstion, the Compazny will coatrol the cxtensive and

o o o
prodeuctive trade of the Upper Mimourt, mach of Mon-
tans sad the Northwest. The earsings of the Boad for
1973 will de Jarpe.

Armxngementa for puading constructioa vigorously the !
coming year are progressing satisfactosily.

Of the nearly Ten Millloa acres of land accrulng to
the Company Ia counection with the portion of Road
pow virtzally constracted, some Twe Milllon acres, of
excellest average quality, are io market, and thelr sale

:

F

sud settiement progressiag. The average price thus far
reallzed is €3.68 per acre—which Is at the rate of more |
thas 8100,000 per mile of road for the whole grant. |

The Company hasalready begun the process of redeem- ]

pz and cancelling its First Mortgage Gold boods, as they
are pow betog recelved at 110 ta payment and exchange |
or the Company”s Lands,

WIth these sccomplished results and most favorable
prospects, the Company isnow selling (s First Mortgage
730 honds for the purpose of completing {ts Une of road.
We recommend them as a well sccared and unusually
profitable lovestment. They have the followiag ecle-
ments of strength and safety : They are the obligation of
2 strong corpomation ; they are a First Mortgage on the
road, its Rights of way, Telegraph line, Equipments and
Franchises, and & Srst Uen oo 1ts Net Earnings. In addl-
tion to this usmally sufliclent security, there Is pledged
for (he psymest of principle and interest, s Land Graat
of 12500 scres per mile of road through the States, and
S0 through the Territorfes. The rate of Interest
(seven and three tenths per cent. gold) is equal now to
abont §¥ currency. Gold Checks for tAe semi-annval
interest on the Fwgisterad Donds are mailed to the I‘u(

Oifftce addy tan of the ow ner i
All marketable securities are recelved la exchange on
most favorabie terms. For sale by Banks and Bankers
geaeraily.
JAY COOKE & CO,,

Financiat Agenis Northern Focifie B R. C».

Foz Sazx By Bawgs ovp Baxxees.

{OR SALE, at any price, six hundred bbls
of sour ale. Want £ use the casks. Address Room
" EARLE'S HOTEL, Xew York Cliy

3100 ) SAVED IN u:mwn«o

THE NONPAREIL TELECGRAPH APPARATUS
$8 b“‘-‘r" o« Chambente, Wirs, aben, o=
ll.l.(. ATED IMTRUCTION BOOK ! G

Srneh pynrnell. 1000 sl ta 1872, Send for Olrenler.
F.L.POPE & CO._ 194 Funon SL, N. Y

\T ATE RIGHTS FOR SALE —Steam ﬂ-ul-
5 Detector Gazgre, Jost patented. tndic sting .n“b'
Low Water, Hizgh Steam, and Vn-u; o6 the approach
of Sangrer. Esslly attached t of masufsctaris ..,
ready sale S5, Apply,. THOS. rn ER Box ™, Numilton Ca

L0 SAW'S |{/ADE INTONEWQNES

AT TRIFLING EXPEN 8§ Es®
Y HAVING EMERSONS NVEW PATENT
w TEETH INSERTED EVERY § AW
,,fﬂA,,'{ AVEPERFECT NN /4"
; JIRCULAR =

S EMEB N ['()PUI(") BEAVER FALLS P4

Vl"r'l!' B'IU',“ PR 8 IMPROVED BRICK
ninety 4 - riche o e thor
ug.lr bunni :n -.;-' ,:1:1:'(:'!4”‘ v ” '1 u"'..',

of w
M-d 1
shv Vnnn. Ml e clronior. SANL. ¢ "'"'“' "

KEPP YOUR BOTLERS CLERAN,

r.o Lu- )

vouts and
"y FYILAY ra soale ln Stoam Bollers —~aoes not

L™ Write for Calalogue

Jobs easily nn nmphchrd that,
CANNO

The fact that this shaftin,
*trength, & fner Golsh, andis troer to gage than any other
(o wee, renders It nndunblnny the most economical, We
Are 350 the sole manafacturers of the CXLENRATED U OI,-
| LINS Par, CorrLixo, and farnish Pulleys, B;?zt-

of the most approved styles. Price lists malled on ?pll

NES & LAUGHL)
Mand ld "cnue- Pittaburgh

cation to

Scientific gmmmu.

[ FEBRUARY 1, 1873.

—

A. S. CamMERON & Co,

ENGINEERS,
Works, foot of East 23d Street, New York City.

STEAM PUMPS,

SWISS

DRAWING INSTRUMENTS.

= Write for Catalogue.
75 Chestout £
A LARGE ASSORTMEN

Y. MCALLISTER,

t l'mlndelphll

T OF

Grlasses.

W. Y. McALLISTER,

123 Chestant St Philadelphls, Pa.
ARDENED STEEL OR CHILLED CASNT.

INGS worked

ust as Soft Iron or Brass,
-Ilh ordinary Tools,

Many

Circnlars Free,

\\ulx« AN T\\?‘wl‘ bn\n m i\oon-ncnt "1,

OLD ROLLED

SHAFTING.

bhas 5 pe

Try street,

T Cent greater

90 S. Canal st Cnlmcu
tocks of this Shafting ln store and for sale by

Ll)g l'\\\&}'lTI Boston, Mass

¥

CE & CO., 13 Chambers street, ¥. Y.
MERCE c WH \u\o Milwaukee, Wik,

AMERICAN
Turbine Water Wheel

Has recently been sub,

Ough tests by James
yoke, \hu..ghorln%
resulls than any Tur
known. A full report

ed of STOUT, MILLS

l)-yton. Ohlo.

ected to thor-
erson, Hol-
higher average
ine Wheel ever
mg be obtaln-
TEMPLE,

to (;hm! En;

SAAC 8. CASSIN, FnQ‘inm-r In
ilnrrr of the I'hllnhv) hia Water Works, No, 411 Race

'mlndrlphl- Pa, \u er Works construeted, sSurveys
Estimates made, Drawings and qpet:u'k-mlonu and

nll kinds of Hydraulic Machinery and materials furnished.

ujure the ron. over five
ea
238y Yo Pullsdaiphis, P,

I8

“THE Best,

rago

Self= Feeding

{XTRA STRAIGHT * Franconis Shafting

-4 Iron"~For line or machine shafting, Delivered In

uuon New Haven, or New Yor

rk.
LLL\M E. COF

IDDER'S PASTILES—A Sn

FIN & CO,,
Boston, Mass.

re Rolief for

Astbhma, STOWELL& CO. Charlestown, Mass.

THE UTICA
ENGINE &

- Cg

STEA M EN(xI\’Lb

PORTABLE & STATIONARY.

Curaresr, Most
luuroved |

'l'l( \ N‘l'l" \‘l ENGINEC 0

DonapLe.”

21 Mills,
evey Yf"‘ﬂml s, Screw and

Utlea, N XY,

G. G. YOUNG, Oerznat Aokxsy,

42 Coniandt

[Aumos BOLT CUTT

or lhud :

¥

) on H
t.-ﬂ Graya o r“n!l
iy "hiladeiphia

BIDDLE MANUFACTUR
"LYONS"

| Hand
Punching Press &

I Cutting Tools and Hardwary

Are also pr epared IO\
furnish light work of
any description and in
any qmmhly to order,

St., New York

EB Power

ING Co.

PATENT

Drill,
Shear.

e Npecinltles,

All Kinds of die forg-

ings promptly at
to. Oflice and Ware Rooms,

tended

IS CuAnBuRs ST, NEW YoRK,

.]l'l ebling

Adapted to every Posslble Duty —Send for a Price List.

“The HarrisonBailer”

Boven years' service In some of the Jargest establlsh.
ments in New England and elsewhere, with boll orn Yary.
{iig from One Hundred to Fifteon Hundred Horse Power,

nh repeated orders from the same parties, shows that

this lmproved generstor bas takea a permanont place tn
the upe of steam,

Firty Thousand Horse Power, have been made and put
in use with & present steady demand.

When the destructible portions of this boller are worn
oul, Its generating surface can be made entirely new, for
one hlebe cost of original,

For all information, circulars, etc., application must
be made direct to the

HARRISON BOILER WORKS,
rly- Ferry Boad,
'hllldclphll Pa

"~ SCHLENKER'S PATENT

BOLT CUTTER

NEw INVENTION. ADDRESS,
HOWARD IRON WORKS. BUFFALO.N.Y.
everywoere

<875 to $250 per month, [STFEGe
:mnlf to Introdace the GENUINE l\l!’f’ﬂ\'l D COM-
MON SENSE FAMILY SEWING HINE. This
Machine will stitch, bem. fell, tm k. qnlll cord, bind,
@ brald snd embrolder in & most superfor manner, Price
only §15.  Fully licensed and warranted for five "-
B\\r will pay 1000 for any machine that will 3w a
stronger, more beautifal, or more elullc seam than
Wours, It makes the “Elastic Lock Stiteh.” Every
+,0cond stiteh can be cut, and stil] the clolh eannot be
Fpulled spart without tearing ft, We pay Agents from
@D to $290 per month and expenses, ora commission
rom which twice that amount can bo made. Address
ECOMB & CO., Boston, Mass,; Pittsburgh, Pa. Chl.
ﬂruo 1. orSt. Louts, Mo.

: sre  Union Stone Co..

Plu-nl‘e‘r_-‘ m;l )&mnhc(urﬁn of
Eme s & Em lock
In l{:,r and Form to um various .

For Planing,
other Lon;
Orriox, 1 Exm‘%_z g?m Bo-UkV - -
- Jarboe. rty Street Y.
Braxox Orrices zstcCommem Btm(.!'{lud:lphu Pa.
a'bcnd for circular,

Damper Reg. Pat, Gage Cocks. Water Feed Reg's.

£ O g

H{*nll for Clreulars, MU IIIHLL & KEIZER ll.lt Md

’[ OGARDUS' PATENT UNIVERSAL EC-

CENTRIC MILLS for grinding Raw Dones, Burnt
Bones, l'ol Shells, Ores, Cls n Guanos, Feed, Corn, Corn
aud Cob, Tobacco, Snuff, & r, Salis, Roots, Spices,
Coffee, Cocoa nut, Cocoa, m Cake, Tomatoes. Gums.
Leather, &c., and whatever cannot be ground otber
mills. Also, for Paints, Printers' Inks, Fasts Blae .

JAMES BOGARDUS, cor. White and Eim Sts., 5.1

American Saw Co.

Neo. 1 Ferry Street, corner
Gold mrect. New X n-lx.e

MAXTYACTURERS OF

Patent Movable Toothed

CIRCOLAR SAWS,

Patent Perforated
Circular, Mill,

AXD

Cross-cat Saws.

hx‘rvn-l tor Des Descriptive Pam
»

THE

BURLEIGH ROCK DRILLS

AXD

BURLEIGH AIR COMPRESSORS

Are the only Drilling Machinery that has ever done any
successful Tunnel work in Aipeilcs. (They are 10 D
used on the Bt Gothard Tannel, Switseriand, Tunpel 19
r"‘nl r; long.) Werefor to the following Gentlemen apd
orks
Genl. Newton U L A Hell Gate Tennel, L
Meas Shaniey Hoosae Tunnel, \h.-
J. Dutte ~|nvlv Nesquehoning 1uunrl ™
Ridney DiNon Pourth Avenue Work,
East River Dridge Co Mupany, ‘- 3
For further Information, &¢.. saddress

BUNLEIGH ROCK DRILL < OMPAXY,

tehbarg, Mam

7z Over 1.') 000,000 square

N’" |v\ nan

|

Or Bat Hoofs, in sl) oitr

ASBLS'IU\ R()UF (‘OA'I‘IN('.

I restorin M Tin, Felt, and 1 Sulngle Houls,

A‘%l%h:'STOS BOILER FELTING.

The b luctor, nnd the It
) ( e lghteat aod » t O

ne rn.'I'-ll verls " ~|.-u.|'||.. Bollors, 'n]‘llvvl{v’l: .lv'

ot ..r'lml’lm"llvl oxposed Lo the wonthey

] niateria Ll 0 J

"'"' .‘ ':‘l"l“ o by .'“p:‘vnl: rod resdy for use, sud ean

O N AND BHEATIING reLt
16) . ! o
'l" ‘\‘IH". ABBESTON PAFRS N, ABLESTOS,

Bend Tor Des
Pealers, ete

ANNESTON
ASIFIIAL

riptive Pamphiots, Price Lists Teros

B ", w,
:/.'.,»‘:.,., Sew Ofoes, 41 MA ll"“\ \\D oot
n ) GOLD STHEET, Now York S

V. Cargenter, Advertising Agent. A“
l\sr le' Y" ¥ clty.

"~ PETER COOPER'S

Refined Neats' Foot 0il,

FOR VIRSNT CLASS mcnnnr.
ontalng no gam or u‘ s warranted pure and
& ‘;' "'):':"'W::.’\"l"" Burling Elip, New Yerk.

The Tanite Co.,

lnvenlon nml l!lll“'lﬂ lchllm
Solld an mla ncg tos'xeel dlauum
g Sl Yagalest 4 8 Pt
love
.\l&;l:{l;::l;n 1o m‘g?{o'l‘()ﬂ l} OB fﬁi STEATED
CATALUC
;,,‘m}.m. ;n'lm o mmmom @ thelr factory gna

urhmrr[/. TANITK C0, are now .
I57) enabled o tripls lholr /ormn- produt mul to
supply prom, Hlv thelr neroasf 0" their cole-

brated and { DARD ”Jﬁ’h OF 000 3. All Goods
sold by THE I A TR CO, are made :y
Fastory, unider their owon Iitents an
Address THE AVI
_Stroudsburg, Monroe Co. Fa.

Di:unond Pointed

STEAM DRILLS.

HE adoption of new and improved applica
tions to the celebrated Leschot's patent, have made

these drills more rull‘huhpuble 1o ey variety of
ROCK DRILLING elr  une: ulled tency ::3
economy are acknowh both in this mlm
Edrope. The Drills are built of various sf pat-
terns: WITH AND WITHOUT BOIL! bore u’-
uniform rate, of THREE TO FIVE INC

R
UTE in hard rock, The ld‘l'{_ud msx!u.}go
GADDING, SHAFTING, T1 d
work ; also, to DEEP BORD
VALUE of MINES ANXD Q
taken ont, showing the charscter mines st any depth,
Used elther with steam or or compressed alr, m"i
durable in rnnllrucllon Never need sharpenin,
afactur=d b

THE Al lERl(‘Q" g‘lwowngfyg; g(:'.,.

1 Always Reliable

Wright's D';'i.ls;:ralluznneiw

STEAM PUMPS.

Made by the Valley Machine Co.
EASTHAMPTON, Mass.

Machinist’'s Tools,

EXTRA HEAVY RO
LUCIUS W. POND: IA%A %
Warerooms, mubc'r:;'scml New Y

&b h.uutvcs. Agent.
A_'s‘()\! QYP!IO\' CONDENSER perfects

and malntaine vacuum on Stesm Engines at cost o(
one per cent {ts value, and by its use Vacouwm
run with full vacuum without Alr Pump. Send to l‘l.
ALLEN, 51 Chardon St., Boston, fora personal call, or
he Company, at Baffalo, \' Y. for a circular,

EVERY VARIETY

STEAM PUM PS

SENN FOR LLLUSTRA ATA |

COPE & MAXWELL MFG.CO.
HAMILTON,OHIO.

MAHOGANY,
R T

Large and Choloe Stock Forelgn and Don.uc “ood-.l-

vxnxxlggm—-l an a.%“
Office, MiTl and YortiB ¢ gf,... L., car. &P& R

Branch Salesroomm— 170
Onders by mall p mmplly m]&llm
tFsend (nv Catalogue and

[H(l\ l‘l ANERS, },.\GI\E LATHES,
Drills, and other Machinista' Toob ofn nov qul
fty, on hand, and nnlnhl\‘ For

e Dg
tion and Price address w "A\'K\ IHU'A U
ING CO,, New Maven, Conn.

 WIRE ROPE.
JOHN A. ltOBBLlVGBSO\'S

L OR Inchned l;m ". i

.
ymdgu Ferries, Stays, or Guys on

Tiller Ropes, Sash O nr‘c’:( Co nr and hls
Conducters of Copper 1al attention ntn 10 holst-
ng rope of all Kiods for Mines and Elevators, A for
ircular, wiving price and other lnformation., l&o‘ or
pampbiet ob Transuisdon of Power by Wire lopes, A
AT stk constantly on hand st New York Ware

No. 11T Liberty uml.

MORRIS, TASKER & CO.,
MANUFACTURERS OF

AMERICAN CHARCOAL IRON

Boiler Tubes.

WROUGHT-IRON TUBES
AND FITTINGS, FOR GAS, STEAM,
WATxn. AND OIL.

ST Gt AL s Fittens' Bupplies, Machinery for
NO. 15 GOLD ST, NEW YORK.

l Y EACI'S Seroll &wlnx .\hchlne Jmproved

guarsiiteod the ches and best i
.m. tHial givon,  Send for lll calgr a '""lm
st Addvess 11, 1, m-',u M, * '.‘;‘:«?nc:;(“'x.:w mi

iy E, SWEZEY.
ESALR l\k\l.l?.ll IN I!TALB
'“‘?r'n “"-wn-r, & ION Pearl S, ¥
Oppe mas, 1 M.
\n.mn;n‘., \‘n.ld 'v‘:\".q: 1:‘0..‘0:“"““..

T HE “ Sej tifi %
l CHAN ') :h')ll. J‘MIAN“I:(";:':.(':IO 'l‘.l;l M o

Lombard st Pulladelphls snd 9 Go! Gold s, New ur‘

S LAY LS
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FOOT POWER nun BAW.

Our cngraving ropresonts another application of the ' Ver
tieal Multiplior "—a dovico which has already been fully ex-
piained and deseribed In theso columing—to the band saw
As wo prosume that the general detalls of the invention are
sufficiently familiar to our readers, wo conslder no minute
oxplanation of principle or working parts hero necessary,
Actual experlence has fully demonstrated
and wo havo convineed onrselves of tho foet
from n eareful inspection that—leaving out
all mooted questions of & theoretical nature
—Dby this ingenious combination the motive
power Is economized to an unexampled de-
gree, through the all but annihilation of fric.
tional loss, That which muakes this appli-
cation of more importance than any other on
the samo principle made by the inventor is
the fact that, so far as wo are informed, it
i the first successful attempt to opermate
band saws by man power: and it is perhaps
gafe to consider that any effort to accomplish
the samo results, through the old prineiplo
of goaring, would prove unavailing,

In the machine depicted, forty steps of the
treadle correspond to thirteen hundred and
sixty revolutions of the saw pulley. Tho
motion is perfectly continuous and, #o far
a8 we can judge, tho saw works with a ra.
pidity and effectiveness littlo short of that
which it would attain if driven by steam,
In trials in our presence, the blade divided
three inch stuff, and even live oak timber,
with great readiness, whilo sharp curves
and scrolls were cut with no apparent difficul.
ty. Thoero is little doubt but that, to wood
workers having no steam power conve.
niences, this application of the invention is
destined to form an important acquisi.
tion.

‘We would refer those desiring to examine
more closely into the principle, which, it is
clear, may be indefinitely extended, to the
illustrated descriptions in Volumes XXII.
and XXVL of this journal. Detailed in-
formation may be obtained by addressing
the Combined Power Company, 23 Dey street,
New York city.

o> —
Improved Cask,

A Mr. Trimner has recently invented a
cask, which consists in making one or both
ends partly or entirely of glass, so that the
observer may see whether it is full when
delivered, when it has become sufficiently empty to replace
it with a fresh one, at what rate its contents are being
reduced, and also, when empty, whether the cask has been
properly cleaned. The Inventor, in somo cases, uses a cask
head made entirely of glass, and in others a strip of glass
let in vertically or diagonally, and properly secured from

KINDLING WOOD SPLITTER,

This ingenious little device will doubtless save many of
self-inflicted cuts and brulses due to the awkward blows of

of & strong blade, at ope end of
and at the other & projection which fits
:l@bd- perforsted standard. It is only
o the stick of wood under the knifo, aa
ldov-outhhudxo. Mr,
the patenteo,

NEW YORK, FEBRUARY B, 1873.

A Novel Problom,

Four handred and fifteon milos of track, on n rond run-
ning north and south, were laid, betwoon 1850 and 1861, says
a correspondent of the Railroad Gozelte, with the fish bar
joint fastening, similar to that now in general awe.  The dif-
forence in the elevations of the north and south ends of the

SCIENCE, \IH II \\I( \ (0 lll' \II&II’Y, .\\l) MANUF \(’Tl RES.
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IN ADVANCE.

The Public Document,

Congressman Cox, in o recent speech, sald that a Philadel
phin oditor thus relicves his mind on & subject familiar to
all nowspaper offices, the inevitable Pub. Doe. : ““We owe
our thanks to Judge Kelley for the latest Patent Office re.
ports. Wo already have sixteen hundred of these interest.

tracks does not exceed 150 fect—the southern end being the | ing volumes in our little library, but they have been read

FOOT POWER BAND SAW,

lowest—and the grades undulate ; but at no point is a greater
elevation attained than 200 feet above or 125 below the
southern end. On about one half of the distance the track
was laid with both rall joints on the same cross tie, and the
balance with ““ broken joints.” The rails were not “ slot-
ted,” neither were any ** stop chairs™ used to prevent the
track from ** ereeping,” The track has been in use from 11
to 20 years and the creeping of both rails has been south-
ward, and the western has crept much faster than the cast-
ern. In places where the grade does not exceed 5§ to 8§ feet
per mile, for 20 or 80 miles, the joints of the western are
now opposite to the center of the eastern mils, while the lat.
ter have also moved southward. On the heaviest grades de-
scending northward, there is little or no tendency to move
down hill or northward.
Perhaps somo one can explain why the western rails croep
faster than the castorn,
—————— - Q) @ —
Auntomatic Fire Alarms,

A correspondent, F. L R. E., suggests a system of small
tubes thronghout a building, with amall chambers full of
some volatile liquid (such as aleohol, bisulphide of carbon,
ote.) attachod thoreto at intervale, One end of each tube
should be closed, and the other should terminato In a plston
and eylinder armogement, the motion of the plston being
used to ring a bell. A similar result might be obtained by
using an explosive compound in the chambers,

Another plan is to stretch eleetrle wires of fusible motal
through the premises, tho melting of the wires serving to
break the circult and glve an alarm,

el

Tuk number of blood globules §s greater in mammifers
than in birds, in the latter than in fishes. This number is
almost always in an fnverse ratlo to the volume of the
globules; the relation betweon number and volume Is not
proportional.  Birds gain moro by the sugmoentation of the
volume of their blood globules than they lose by the dimi
nution in thelr number,

and re-read so many times that we know
overy page of them by heart. This new
volume eame opportunely and gratefully
on Christmas morning, and that night we
gathered our little family sround the fire
and read it through te them. The affect.
ing tale entitled ‘ Improvement in Monkey
Wronches,' scemed to touch every heart,
and when we came to the climax of the
littlo wtory about ‘Reversible Pieboards,”
there was not a dry eye between the front
door and the stable. During the reading
of the piteous narrative entitled ‘Gum
Washers for Carriage Axles,” the whole
family gave expression to boisterous emo
tion, and the hired girl was so much ex.
cited that she lost her presence of mind and
went around to her mother’s, inadvertently,
with six pounds of sugar and a butter ket-
tle full of flour, and came home st mid.
night intoxicated. We can never sufficient.
Jy thank Judge Kelley for the innocent en-
joyment thus furnished us. The memory
of that happy evening will linger in our
minds very much longer than that hired
girl ever lingers when she lightsona lot
of substance which she thinks will suit
the constitution of her aged parent.”
Acetate of Soda :t::r Prescrving Meat,

We published, in Vol. XXVIL, page 149,
an account of M. Sacc’s researches upon
the antiseptic properties of acetate of soda,
and refer to it again for the purpose of re-
commending, to the manufacturerss of vine-
gar in the South, the substitation of soda
ash for lime in absorbing the products of
the distillation of wood. The soda ash
may cost considerable more than the lime,
but the resuniting acetate of soda can be em.
ployed to great advantage in the preserva.
tion of food, and it would be possible to
send the cheap beef of the Sounth, after
preservation in the acetate, to 2 market
where it would fetch a high price. Anoth.
er advantage in the employment of sodais
that the crude acetate can be casily refined, and from it the
pure glacial acetic acid can be made by treatment with sul-
phurie acid.

SHOE STRETCHER.

This ingenious device Is the invention of Mr. T. C. Maris, of
Marietta, Ohio, and is soarranged that cither the instep or the
toe of the shoe may be enlarged at will. Itis constructed in
two portions which, together, conform to the shape of the shoe.

In operation, the two plates are adjusted by the set screw,
so that both the fulcrums of the upper plate rest in corres.
ponding recessos in tho sole plate, in which position the
strotcher can readily be inserted in the boot. When the

T

handlo of the adjusting scrow is turned In one direction, the
heel ond of the upper plate is depressed and rocks on the
rear fulerum, which causes the toe end of the plates to ex.
pand and stretch the toe end of the boot in a suitable man.
ner, When, on tho other hand, the handle is turned in the
opposite direction, the heel end of the upper plate is raised,
as shown by the dotted lines in the cograving, and the too
end rests upon its fulcrum, so that the instep of the' shoe
can be stretched to any degree required,
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h‘ﬁfnn&nﬁ"&f‘.i.‘.’i.?ﬁf P e to trace gome of the blunders of whiclt apothecaries are | heings, like carbonic acid, sulphurous acid, and other gases
s | necugied to the men who shirked the laboratory and lecture | which are also non-supporters of combustion. The only
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THE DGCTORS AND THE APOTHECARIES. room, and crammed for a degree. danger of steam is that, when escaping under great press-
There are, therefore, evidently two sides to the question | yre, as when superheated, it will scald any one who is close
which is now agitating the medical press, and it wounld be | {5 the point of escape; while, at a distance, it cools so rap-
well for both parties to seek for a remedy of the evils com- | idly by its own expansion that it soon becomes harmless,
vlained of. The medical profession is one of great dig nity | Dr. Wiedenbuch’s last opportunity of witnessing the effect-
and importance. The health of n community is entrusted to |jyeness of steam as a fire extinguisher was on the occa-
B physicians, and the responsibility is a grave one, requiring | sion of a fire in a factory 180 feet long and 30 feet wide;
- years of careful preparation and nicely tested oxperience. | it was one story high, with an attic separated by a wooden
£ certain monopolies and privileges, and in the course of time Hardly second inimportance, owing to the immense progress | floor. The attic was filled with a great many tuns of
il the art of compounding medicines became a science, and the made in chemistry and pharmacy, is the education of the | rags, shavings, leather scraps, etc. ; and among these, a fire
- physicians gladly handed over their prescriptions to persons apothecary. Colleges of pharmacy are quite as necessary as | hroke out in the night, which was only discovered when half
more familiar with drugs than they themselves were. The colleges of medicine, and, if both the physician and apothe. | the roof was in flames. As the location of the establish-
modern apothecary is, or onght to be, a man of as thorough | 4Ty are thoroughly educated, the question of Latin prescrip- | ment was quite out of the way, more than an hour elapsed
education as the physician, but it too frequently happens | tions or technical terms would have less significance; it |pefore the fire engines arrived from the nearest station;
that the ancient and original idea of the confectioner's shop '“'O“Id soon solve i““d{- and we should hear no more about | meanwhile the conflagration met but little resistance, by
is retained, and the druggist becomesa dealer in small wares, | it But all the education in the world would prove of little | reason of the very unsatisfactory preparations sgainst fire,
or, in other words, a shopkeeper. In Germany it is consid- | Yalue without absolute honesty in prescribing and equal in- | ad soon the whole roof was in flames; it fell in, and the
ered entirely infra dig. for a pharmacist, ns & scientifically | tegrity in compounding. The physician should know what | fate of the lower story appeared sealed. There was a steam
educated apothecary prefers to be called, to sell candy, bair | Be is about, and, after making his diagnosis and prognosis, | poiler in an outhouse with the furnace banked; the fire
brushes and articles of the toilet. The regular profession should ‘“’i"_’ his prescription with due careand deliberation; | therein was quickly increased by means of wood, the
confine themselves to the preparation of medicines and the | 20d this being done, the apothecary must follow it to the | steam being still up. A courageous carpenter, contrary to
filling up of prescriptions, and their position in society is on | J85t grain. Any tampering with prescriptions, as one would | the orders of the Fire Marshal, who had decided that the
o par with that of the doctors. We are reminded of these | Present a false invoice at the Castom House, for the purpose | yalls should be thrown down, went into the burning factory,
things just at the present time by the accusations, brought | ©f greater pecuniary profit, is not to be tolerated for a mo- | and by means of a heavy axe broke the first castiron steam
by some medical practitioners against certain spothecaries, of | ment, and ougl't to be visited with penalties far more severe | pipe he could reach; of course the steam immediately es.
{alsifying prescriptions for purposes of gain. It sometimes | than are everattached to an infraction of revenue laws. Let |caped under considerable pressure, filled the whole place,
happens that the medicine called for by the prescription is a | the phy: sicians and apothecaries unite together in securing |and extinguished one burning mass after the other; and
very dear one, and, if the usual prefit were to be charged, | Such legislation as will protect both themselves and the com- | aven the rag heaps in the attic, which, after the fall of the
::ﬁ ‘;ﬂ‘lsgiﬁ "’;’h‘ﬂd lose the customer and the patronage of | Munity from the impending d:nger. roof, were burning in the open air, became more and more
e doctor at the same time. The statement is made that, = surrounded with steam, so that in half an hour after the
10 avoid this double calamity, only half the prescribed quan- PHOTOGRAPH PORTRAITS---AN IMFROVEMENT. steam was admitted all danger was considered over, and the
ﬁgﬂm“;ﬂ:‘g;}l‘m‘,“ "T::‘- or some Chf{P drugissub-| At a recent. meeting of the Pho.togmpbic Society of the | firemen, who had in the meantime arrived with their en-
ilis abaiind s whele ;ofe&io b l;n")' ;:ﬂouﬁ charge to Amoricufn Institute in this city, a discussion took place upon | gines, considered their labor unnecessary, it having been so

s o that ‘{: dmn, and we have not seen it the merits of the new method of shortening the exposure of | effectually replaced by steam.
e s e % IS are o0 swecpfng in their | photographic plates in taking gallery portraits. Severalof | The German papers point out that every manufacturer
e Ttet of : 4 0;‘; ve :)tccn 50 nfnn_v instances of | our leading photographers took part in the discussion, and | who uses a steam boiler possessés the most powerful fire
S dis g::: o;:gext&:;) no: o‘l intentional fraud, f;pecimt'n negatives were shown. Mr. H. J. Newton exhib- | cxtinguisher, which he may make available by proper addi-
S earsiing im‘éigllion,;:be lt:jutiu p}mlcuion to cause | ited a negative upon which were two pictures, both of the | tional arrangements. For instance, wrought iron gas pipes
of the charges. It isbad enon 8:‘ ¢ le "u:,; s dl"“h or fulsity | same subject, showing no apparent difference, although one | connected with the boiler, branching off into every room, may
: i vl e 0 xllw nn‘(-rs ?omﬂl“l(‘d, was taken with an exposurc of seventeen seconds, the other | be provided with stop cocks which, in case of fire, may be
: SAiRe eIl foasd. W "“Pl; ement the difficulty by with only seven seconds. In the example of another nega- | turned on, and so every portion of the building may be filled
: pathy for the apothecaries w;'_m":"" to a fecling of sym.- | tive, one of the pictures had an exposure of thirty-six sec- [ with steam. It is recommended, especially, that theaters
; : i ol 9mglnymm S “.l:u: I;.l)l’d:lrh-:;n‘»l to decipher | onds, l.ho' other eighteen t«‘mudn, both equally good. The |should have steam tubes connected with ‘s-;stm of heating
; scriptions; and we cannot comprehend 5 :: l:m: of l"’": ‘ operation is as follows: The acns'\l‘i\'c plate is first placed in | in which, by means of petroleum or some equivalent as fuel,
o waifeond Bia ordar, for that fs what y Bot as easy | the camera and exposed to red light, which is admitted |a great quantity of steam could be raised within ten min-
axivd o> Siar ln;i ety ll;mounm to, on the | through the tube, the mouth of whick is covered by o red | utes, or even less, and blown into the burning portion of
indicateitin abbrevisted Latin and om"menff"““';“" It is to| colored glass. This exposure to red light is continued for | the building. As no pressure is necossary for such an ap-
S SUR S ls 17 s marchiant send sl : th cabalistic | from ten to twenty seconds. The shield slide is then pushed | paratus, it may be constructed in a simple manner, and still
: sends an order for goods, | in and the red glass removed, after which the portrait of | be perfectly safe; but the quantity of steam mm;z be suffi-

he 'ﬂ'ﬂ itine dw ll‘gibl h.nd and he gen \| L]
. ly - s pitter i v i 4] ime | cient and therefore the whole llﬂb‘i u 8
; L] : . ora ) ?ka the gitter is taken in the u ual manner, uxcept that the tim 1ent,

snd if & mistak . of ritting is groatly reduced. largest ible amount of steam at low tem
4 3 endlnguhglh::l’::colm.:;::id; h;:"::d::;;r,d:?:::;}“f"u; This is a very simple improvement. Any of our photo- ;\r,‘(::aul'ap.‘”a . g
i less consequence 1n such mnu-:; Wi ‘i;v Alnl;:lln(:- ; graphic readers may try it, and adopt it in their galleries, | Finally, it is proposed in Germany to make transportable
y, but, in the matter of drugs and polsén. ond .Wlf)uhl lhink'i Mr. Anthony, Mr. Kurtz, and other photographers regurded | steam boilers, and connect them in case of fire with a system
i that every precaution ought to be taken ' e ey 1 the process as quite us.n-hll. Mr, Kurtz said the great object | of tubes, with which the buildings are to be provided, and
1By in s medical work that arnica was a hvr;riln r;vm»(iv hy. Gor- | :t the l.""""i«'f“l"'"r. in portraiture, was to secure a natural | which is accessible at the front of the house, so as 1.‘0 be .
many for amaurosis, and the Bollowing fossnii & r--(-;)ln. xpression of the features; in n long exposure, it was im | easily connected with the steam generator in the street.  Wo

|
| ——
|

‘ Apothecaries were originally confectioners, engaged in
. making preserves, candied fruit and bonbons for the tables
: of the rich. By degrees, they took to dealing in healing
3 herbs; and after the invention of distillatign, sublimation
I and the chemical processes, they fitted up laboratories with
{al

1

:
i
|
.

furnaces and expensive apparatus; and in consequence of the
cost attending such improvements the governments granted
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! S possible for any sitter to maintain such expressi = Rk r he J 3 plan

i in taking portraits of children, it is of thopﬁn: ?" sl 'm‘.‘H gz “m“‘; ‘l:ut e e o me
' ’ Y ) St s 5 6 s s % 10 have a short exposure of the plate : mportance | in this country, in the spring of 1570. by Dr. Orazio Lugo, &
| B e 3 j.‘ B i b o “l'l ates.  The improved pro- | distinguished chemist at that time residing in Baltimore.
‘ i e “r}gm‘n . |in the dotaits, T 'brfr-‘"-o:: :';"iu;‘ mlulch perceptible loss | The plan was at that time very favorably received by insur-
' R TROMID & S 260 0,973 %0 0540 o dasnd q. 8., cext | : : 4 lch t s

| l P o Lo i i Ao \ls process depends | ance companies; and it is remarkable that it has not yet re-
; to‘llhhh % all very well when printed, but suppose it comen ‘ started on the plate. ft 1 e photographic action is once | ceived a more extensive application.

: th ypotbecary I a cramped and irrogalar hand, written | i of & e uintained. Tt may be com- | We wonder what our German friends will say when they

od 1« " rtd sheo »
pared to the inertin of a whool or o car. When the inertis are informed that, according to a no less authority than the

pencil and half rubbed out. He may be able to read l I8 once overcome, it is casily kopt In motion Phro Marshid ot o ot B e
. of the metropolis of the New World, steam is
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 dangerous eloment in rogard to fires, and is even “a highly
Igultable substance.”

THE BALANCE WHEEL QUESTION.

We have received a large mass of correspondenco on the |
subject of the inclined balanco wheel question, which wo et
right In our issue of the 25th ult., and, as there promised,
we glean out for our readors some of the more interenting |
letters. We are much plonsed with the accuracy and clear.
ness exhibited by many of our correspondents, somo of whom |
are evidently tomed to r logleally and to expross |
themaelves with precision, notwithstanding their unfamili
arity with the Inbor of writing for the press,

(. B. D. gays that; in the case of the balanco wheal sot ot
an angle on the shaft: ** It Is just as much out of balanco s
two unbalanced pulleys would be when socured to the shaft |
at a short distance from each other, with their heavy sides |
one opposite the other, . A cheap method of try
ing an experiment of this kind is to construct a top, asshown
in the figure. making it of moetal
. If this top can be made
to run steadily like an ordinary |
top, then W. must pay the for.
feit," otherwise R. loses,

A Canadian friend and subseri.
ber, J. P., after paying the Sci. 7
ENTIFIC AMERICAN a pleasant |
compliment which we appreciate
fully, shows, by a similar argu.
ment, that the wheel would be
unsteady, and presents several sketches. We select one, a

, shown in the next figure. He says: ‘‘ Ao experienced |
mechanic needs but a glance to see that a cylinder keyed on
in that way will not run at a high mte of speed, but may yet
be in standing balance.”

W. G. B. goes at once to the root of the matter. He asks |

a question which reveals the misconception, which gave rise
originally to error in the solution of this really very simple
problem. He asks if Haswell is right in saying that ** The
centrifugal force of two bodies which perform their revolu.
tions in the same time, the quantities of matter in which are
inversely as their distance from the center, are equal to one
another.”

Haswell is right, and another correspondent, H. B., shows
why, in the following concise statement: *‘The centrifugal
force is not only proportional to the ris riva, but, at the same
time, is inversely as the distance from the center.”

“The transformed equation is F W& AN in which
R is the radius of the circlodescribed by the revolving body,
N the number of revolutions per minute. It shows clearly
the centrifugal force to bo in proportion to the momentum
and ox the square of the number of revolutions. As two
bodies on the same shaft have the same number of revalu.
tions, a running balance is established when the bodies are
in standing balance and revolve in the same plane, as then
the centrifugal forces are equal in opposite directions and in
the same line, therefore balancing one another.

**A running balance is not obtained in case of a standing
balance, if both weights are on different points of the shaft,
because then the centrifugal forces, although equal and in
opposite directions, cannot balance each other, since they are
not in the same line.

*“The forces tend to bend the shaft and therefore exert
\pressures on the bearings which have constant relation to
the rovolving shaft, but not to the bearings, and, in conge.
quence, shake the bearings or the whole foundation.”

TRACTION EXGINES OR ROAD LOCOMOTIVES,

Under the above heading, Professor R. H. Thurston, of the
Stevens Institate of Technology, publishes in the Journal
of the Frankiin Institute » vory able and comprehensive arti-
elo, and incorporates thorewith the following resumé of facts
and deductions drawn from experiments recently conducted
by him with the Aveling and Porter road locomotives,

1. A traction engine may be 80 constructed as to be capn-
blo of being easily and rapidly mancuvred on the common
rond anc in the midst of ordinary obstructions.

2. Such an engine may bo placed in the hands of the aver-
age mechanic, or even of an intelligent youth of 16, with
confidence that he will quickly acquire, under instruction,
the requisite knowledge and skill in its preservation and

management.
bo turned continuously in & circle of 18 feet radius without
without slipping either driving wheel, even on

ay be turned in a roadway of a width

the length of the locomotive, by

Wn;ua:‘ 5 tuns 4 cwt. has been
pounds up the almost mn.ﬁgndo

7. Tho cosflolent of traction is, with such heavily Iaden | to the soll, they must not only be finely powdared but con
wagons as wors used In the coursoe of the experiments snd | verted fnto forms which are promptly sensitive to the solv-
ander the elrenmatances noted, not far from four per cent on | ent action of aqueons golutions of earbonio and organie selds,
a woll mado macadamizod road. very diluto acotlo scld, ammonincal and potassic salts and of

8. The amount of fuel, of good quality, used may be reck- | the corresponding Influences of the soil and pl::ll a8 oxert
oned at less than 500 pounds per day, where the engine in o {od during the progress of vegetation. Incl(l’f er Lo supply
consldorablo portion of the time heavily loaded and during the want for methods simple avd economl or changing,
the remaining time ronning light not merely the physical constitotion of the mineral phos.

Professor Thurston's deductions may be briefly summar plintes, but also their chemlieal IO'l!l‘;tﬂrlmvnl. in such o
jgod an follows : The traction power of the engine is equal [ manner as to eonvert them into fertilizers at once concen-
to that of twonty horsen, This amounts to, excluding tho | trated and potential, Dr. Campbell ’Mnrﬁt has given to the
welght of the locomotive, noventy-five tuns, whilo the ma- | world s work replete with Information of the greatest prac-
oline porsomses o decided advantage over the animal.  The tical value, entitled .\linn'vrul Phosphates and Pu'm Fertiliz-
working thne of the traction engine may be stated to be or. | ors 21t in issued by Van Nostrand of this city, with su ¢lab.
dinnrlly twenty per cont greator than that of a dray horse, | oration of paper and press work mrely found in volumes of
and to bo eapable of indefinite extonsion when required similar description, Its high price, twenty dollars per copy,
The first cost of steam and of horse power is nearly equal, | is its sole defect ; but, written by so eminent lnlll':hoﬁl] and
the difference belng in favor of steam, leaving also on the appearing at o time when the subject of which it treats is
sido of the engine the immense advantage arising from ita occupying so large o proportion of popular attention, even
ability to work longer hours when required. The total an- | that drawback will, we are mm'lnc:ﬁl, not prevent the book
nual expense of an engine of the above power and capabili- | attaining the wide circulation that it merits,
tien may bo reckoned at $2,430 ss & maximum figure, includ Dr. Morfit begins with the description of the raw materials,
ing sost of sttendance. And, Iastly, a steam traction en namely : Animal and mineral phmphlt.m of lime, salphurie
gino, eapablo of doing the work of 25 horses, may be pur- acid, hydrochloric acid, ernde ammonia liguor, sulphate of
chased and worked at an little expense as o tesm of six or | ammonia, chloride of ammonia, sulphate of potassa, chloride
of potassium, carbonate of potasss, lime and nitrate of soda.

el In the United States the principal deposit of phosphate is in
THE SIGNAL SERVICE BUREAU. the neighborhood of the Ashley River, in South Carolina.

The report of the Chief Signal Officer of the Army for the | The material is in the form of hard nodules called marlstones,
yoar 1872 contains an immense amount of valuable and prac- | and the beds are from 40 fo 50 miles in extent. In Beaufort
tical information regarding meteorological sciemce. Full ;roun!y, in the same State, a different variety of phosphate is
details are added relative to the progress of the labors of | found distributed over some 1,600 acres. Thie bed Iy calen.
the Government in the establishment of signal stations, the | lated to yield 10,000,000 tuns.
education of observers, and the publication of reports show-| A chapter is given to the chemical data of the substances
ing that this important service has materially advanced in | employed, and the subject of machinery and the general plan
usefulness and efficiency during the past year. Ten addi- | of an establishment for their preparation is minutely ex.
tional stations have been established within the United | plained. To leave nothing unfinished, the letter press is
Statos, an the total number of points at which observations l accompanied by twenty-eight plans, large in size and accu-
are now made is seventy-two. From the first station in the I rately drawn to scale, so that the manufacturer is furnished,
Aleutian islands to those upon the British coasts, the reports " not only with full instructions, but with complete drawings
from both of which are noticed, there intervenes nearly half | from which his machinery may be constructed. The process
a cireumference of the earth's surface. From the stations | for refining the crude phosphates of lime, without waste of

eight horses,

| on the Aleatian islands comes the first intimation of storms | material and with the reclaiming of other chemical sgents

or meteoric disturbances having their origin on the coast of | found with them is fully treated upon. The topics of the
Asia. The Pacific stations report the first appearance on | manufacture of precipitated lime, Columbian lime, and di-
that const of the disturbances thus traced, The connection | phosphate of lime, of pure and commercial superphosphate,
Is continued by the Rocky Mountain stations, and thus the | of Horsford’s, Liebig's and other phosphatic baking powders,
news travels in advance of the storm. of pure biphosphate and of the utilization of phosphate
The organization of o mobilized corps of observers has | alumina precipitate from sewnge as a raw material are also
been commenced. This will be composed of picked men, | discussed at length.  The concluding chapters are devoted to
and its object is to place at the disposal of the government |the mode of uszing bydrometers and thermometers, and to
the power of suddenly increasing the number of stations | the manufac ture of various waterproof cements and paints.
from which reports are to be had in any section of the coun. el e e
try which may, at any season of the year, be upeci.uy RECENT DISCOVERIES IN THE PYRAMIDS
threatened by the storms which seem, at different seasons, to| The Pyramids of Egypt were constructed 4,000 years ago.
pass more frequently over particular portions of the territo. | Mr. Dixon, of England, has for some time been exploring the
ries of the United States. It will be possible to occupy, in | two remarkable chambers known as the king’s and queen’s
this way, the stations as stations of report with very great | chambers, in the interior of the Great Pyramid. By means
rapidity. of a wire introduced between the joints of the masonry, he
In regard to the accuraey of warnings and predictions, | found a space, and was therenpon induced to bore into the
General Myer states that the percentage of cautionary sig- walls of the queen’s chamber, when he discovered a passage
nals verified, by the occurrence of the winds described with- | way, eight by nine inches in dimensions, evidently a venti.
in a few hours after the display of the signal, is estimated to | Inting flue. Its terminus has not yet been found. Within
have been about 70 per cent. The signal, it is explained, is | the paasage way he found a bronze hook, which is supposed
wholly cautionary, for warning of probable danger. to be the most ancient specimen of bronze now existing. He
The experiment of a balloon ascent has been tried with fair also found a piece of worked cedar wood and a granite ball,
results. One hundred and fifty-six readings were made, es- which latter is belioved to have been an Egyptian weight.
tablishing the fact that very delicate instruments may thus Its diameter Is 2% inches. As the walls behind which these
be employed. articles were found wore solid on the inner side of the cham.
Arrangements for an interchange of reports have been [ ber, it is believed that they were placed in the positions
made with Canada, and a similar course is contemplated | Where they were found st the .timn tho pyramid was erocted.
with the Weat India islands, It is believed that many of T S e e o
the cyclonic storms, the indieations of which are first felt by Poral l:ltv:x:ua SEa
the stations of the Unit<d States, as then showing the dis. T5 ook Hime aldshyde has Deen employed in the ‘l.”’
turbances upon the Gulf of Mexico or near the Atlantic coant, Miveing procems fuggentet. by Lithig; Uk ‘scnts QtMoHINS
B R e e e (e be Frioed arond e Blatis of manipulation have led practical men to prefer other re-
intervening to the Iakes or along the Atlantic sea coast, pass dueing agvu(a.. R, Slemens has modified the operation and
over points on fheeolalands from whick their prc:wnc;\ o greatly simplified the reduction of the silver. Dry ammonia
be announced. Sincs January 1, 1879, state:uonts of the gus in !)unuml through aldehyde to profluce aldehyde ammo-
changes in the depths of water in the prineipal wostern :‘rl:""ﬂ? li::‘_m:l‘:nll;:(u.m::l':\th; :m;m:.;nm “df grammes al-
rivers, being in direct relation to the moteorie changes, havo tako. 0 ’l?lw ."l;u.m,. "f‘:ﬂ\'.-r :x:.; :l‘d .;:‘TE;NP'-I' pn;wnlon i
been reported daily, It is hopod that a portion of the groat | ooore gicon o iiled water X % c; m‘;‘f‘:‘“ f‘:;" “l"‘
problem of the protection of the river commerce from fce “l’l"‘?‘ 16 18 bl versd Sanat Be Ak m mﬁ “k a3 “nf . X “;
and froshets, and of the lower river levees from broskoge and fat. and if it bo a globe :r lmnlu :8 x"_v ‘f;". % e ik
overflow, will be solved through the timely warniogs that |y 550550 il R R poured in as
will be given, gh as it is desired to form the deposit. As soon as the
The practical results of this branch of the service, with Yeat, vr'hlrh g be applied, shows 50° C., the soparation
all its errors and Imperfections, can be summed, It is beo ot Woullver higins and woon spreads itself orer the whol e
Heved, In fhe statement that, since the lntugun;tun of ta face, At first, when the coating is very thin, it looks dark, but
dutles, no great and continuous storm has traversed the ter. so0n assumes a metallic laster; when it is & brilllant white,
ritory of the United States, or mged along the length of its % W ttmb o remove (e fuid oontenss, S 1Na B A
1akes, ita gulf or sea coast hiores, without fair and goneral k;he injured by too k;ng contact with the aldehyde. Fiat
premonition, given at the great majority of the pointa on. objects are Tald updn. the mixtiae i.n the ususl manner. Tn
3 a: Germany, where aldeliydo ammonia can bo purchased st »
reasonable cost, this process Is highly prized. By making
his own salt, in the manner described above, the chomist in
this conptry can also svail hlmself of the method. The «im-

plicity of Siemens’ process cortaluly commends it to favor.
—i———— - -

P> —
ARTIFICIAL FERTILIZATION.

The fractification of solls has lts nataral pabulum in the
sownge of citles, towns and habitations. The devislng of
means for the utilization of this resource is therefore of par- | Vorarinry oF InoN. —It seoms that iron is volatilo at very
amount Importance: ; but while the problem remains compar. | high temperatures, the same as gold and platinum, Dr.
atlvely unsolved, the food required by growing crops must | Elener, Director of the Berlln porcelain factory, enclosed o
bo supplied throngh the media of artificial fertilizers. These | small plece of wrought fron in an unglazed crucible and ex.
Nature distributos through the globe In the shape of mineral | posed it for several Lours to  te mperature of ot least S000°
phosphates, consiating of the varlous kinds of rock gusno | ¢, On removing the cover of the erucible, small needles of
voprolites, the fossils of marl beds snd the minersls of apa- | meallic iron were ensily discerned, clearly showing that irom
tito and phosphorite. Before theso substancos are supplied | oan be volatilized at high temperatures,
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PROFESSOR TYNDALL'S SIXTH AND CONCLUDING
LECTURE IN NEW YORK.

Wo have employed as our source of light the en-ln;:{ :‘;:

rods of coke rendored Incandescent by electricity.
particularly suitable for this purpose, boenuse it can bear in
tense heat without fusion or vaporization.
as carbon is, If we closely exami
stream of light betwee
therv incandescent carbon vapor.

light of this vapor from the more
points, and obtain its spectram |
succession of colors from rod
foew bands of color, with spaces of darknoess botwoen,

What is truo of carbon is true of the metals, the most re-
n be fused, boiled and reduced to vapor
by the electric curtent.  Professor Ty ndall then arranged

fractory of which o
two carbon pnlnl-.lluwml of the lower one being hollowed out.
In the cup thus formed, ho placed a fragment of the m‘ﬂf\l
thallinm. On establishing the current, a flame of a \-nn..l
groen color appeared upon the scroen. Un submitting ll.lll
light to the action of a prism, the spectram !hanwl ns a sin
gle green band.  Therelore, the lecturer stated, light of one
ulv‘ﬁ'\v of refrangibility, and that corresponding to green, is
emitted by the thalllum vapor. A particle of sllver was then
substituh’-d for the thallium. A bright green flame of pre-
cisely the same shade as that before obtained npp--nhal. but
the _-.]-\‘trum of the vapor exhibited two green bands .lt_\-
adding to the silver in the camera a bit of thallium, the sin.
gle band of the latter appeared in the spectrum between the
two silver lines. But, continued the speaker, it should be
noticed that the thallium band is much the brightest of the
three. It is tho resistanco offered to the passage of the elec-

tric current from carbon to earbon that calls forth the power |

of the current to produce heat. Now thallium is a much
more fusible and vaporizable metal than silver, and its vapor
facilitates the passage of the current to such a degree asto
render it almost incompetent to vaporize silver. As the
thallium is gradually consumed, the silver lines increase in
brightness \;u:il the three bands are of uniform brilliancy.

CHARACTERISTIC BANDS OF THE METALS.

We have in these bands a perfectly unalterable character-
jsiic of these two metals,  No other lines except the two
green ones, arc ever obtained from silver, or any other
than the single green band from thalliuf. Every known
metal has its bands, and in po known case are the bands of
two different metals alike, Hence, these spectra may be
made a test as to the presence or absence of any particular
metal. If we pass off from the metals to their alloys, we
find no confusion. The lecturer then showed the green
bands of copper and the blue and red zine lines; brass, an
alloy of copper and zine, gave the bands of both metals, But
we are not confined to the moetals; the galts of the metals
vield also the bands, Chemical union is ruptured by a suffi-
ciently high heat, and the vapor of the metal is set free.
The chlorides of the metals are particularly suitable for ex-
periments of this character, Common salt, n compound of
chlorine and sodinm, yields the spectrum of the latter ele.
ment,

DISCOVERY OF XEW METALS,

When Bunsen and Kirchioff, after having determined the
gpectra of all known substances, discovered a spectrum
whose bands did not correspond to any known bands, they
immediately inferred the existence of a new metal. By
operating upon the mineral waters of Germany, evaporating
immense quantities of the fluid, they discovered the metal
rubidinm, and afterwards a second metal which they named
“cpwiuin ;" subsequently Mr, Crookes, by the same method,
added thallium to the list of metals,

APPLICATION OF SPECTRUM ANALYSIS,

Kirchoff showed how spectrum analysis might be applied
fo the investigation of the sun and stars, A spectrum is pure
in which the colors do not overlap each other, We purify
the spectrum by making our slits narrow and by augmenting
the number of our prisms. When a pure spectrum of the
pun has been obtained in this way, it is found furrowed by
innumerable dark lines. Four of them were first soen h;'
Dr. Wollaston, but they were afterward multiplied nu'd
measured by Fraunhofer with such masterly skill that they
are now universally known as Fraunhofer's lines, Kirchoff
had proved, for every ray of the spectrum, the doctrine that
the body emitting a ray absorbed with special encrgy a may
of the same refrangibility According to this f‘;itz(:i;:lc,:,
vapors of metals, if crossed by solar light, ought to absorb
yays of the same refrangibility as those which they emit.
Kirchoff pmn«f! this to be the case: he was able, h'\"lhu in-
terposition of a vapor, 10 cut out of the solar spectrum the
band corresponding in color to that vapor. Now, the sun
possesses a photosphere, or vaporous envi lope, doubtless
mixed with violently agitated clouds; and Kirchofl saw that
the powerful rays, coming from the solid or the molten
nucleus of the sun, must be Int reapted by this vapor. One
dark band of Fraunhofer, for example, occurs in the yellow
of the spectrum.  Bodlum vapor I de monstrably competent
to produce that dark band; henco Kirchoff inferred the ox
istence of sodium vapor in the atmosphero of the sun. In
the case of metals which emit a largo number of bands, the
abmolute coincidence of every bright band of the metal with a
durk Fraunhofer line raisos to the highest dq gree of certaln
Y the Inference that the motal Is present in the atmosphere
of the sun. In this way solar che mistry was founded on
spoctrum snalysis.

Fig. 1 shows » comparison of the bright lines in the
spectra of terrestrial substances with the dark lines in the

rolarspectrum, The Fpectrum 1 in the engraving is that of the

Still, refractory
ned our volinie arc or
a the earbon points, we shonld find
Wao might also detach the
dnealing light of the solid
but instead of an unbiroken
to violet, wo shonld find but a

pun, 2, that of sodium, 8, of thallium, 4, of gilver, and 5, of
lithiam.

Viq.L.
L Aa B (O m'n-?n» ¥ 6 I
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|

EMISSION AND ANSONFTION ISTERPRETED.

Professor Tyndall then proceeded to explain the physical
[ meaning of emission and absorption throngh the analogy of
sound, Sounding a tuning fork, he showed that, out of a
number of other forks, that of the same rate of vibration as
the sonnding one continued the sound even when the first
[ was quenched,  This s an instance of the absorption of the
| sound of one fork by the other, The speaker then exhibited
on the screon the bright yellow band forming the spectrum
| of the sodium flame, Ho then arranged the apparatus shown
|in Fig. 2, in which A is the burning sodium, held in a shade

go a8 to screen the light, On sending the white light of
the electric beam through this flame, the spectruom appeared
on the screen with the yellow sodium light as it were cut
out, and to all intents o dark Fraunhofer band was produced
in its place,

THE CAREER OF OPTICS OUTLINED,

Professor Tyndall then proceeded to review the course of
investigation as regards light, which had been passed over
in the lectures delivered. Begun by the Arabian philoso-
pher Alhazan in 1100, it was taken up in succession by Roger

discovery of Snell, and its application by Descartes to the
explanation of the rainbow, Newton followed with his ex-
periments in the anslysis and synthesis of white light, by
which it was proved to be compounded of various kinds of
light of different degrees of refrangibility. In 1676, Olaf
Roemer, a Dane, determined, from the occultations of
Jupiter’s satellites, that light requires time to pass through
space and that it moves with a velocity of 190,000 miles a
second. Then an English astronomer, Bradley, determined
that the rays from a star overhead are caused to slant by
(the motion of the earth through space. By knowing the
| speed of the carth in its orbit and the obliquity of the rays
{due to this course, he also caleulated the velocity of light,
| with results identical to those oblained by Roemer. l‘nli-nd
| next proved that Newton’s idea, that refraction and disper-

!

;(wu different kinds of glass, he found that color might be
| abolished and a residue of refraction left. and this discovery
{he applied to the making of achromatic lenses, )

covered the polarization of lght by reflection. In 1811,
Arago discovered the splendid chromatic phenomena which

light ; he also discovered the rotation of the plane of polar.
polarization of light by tourmaline,

phec
. I'he same year, Brew
ster discovered those

magnificent bands of colors that sur-
round the axes of bl axisl « rystals,  In 1814, Wollaston dis
covered the ring of Teoland » par

Professor Tyndall then reviewed the nne
developed and asserted by Dr Young,
| After Young camo Freanel, who

lulatory theory, as
at considerable length,
‘ grasped the theory in its en-
tirety, and followed the ether into its eddies and ,fﬂumi. % in
the hearts of crystals of the mont complicated structure and
into bodies rlﬂ-)- cted to stralng and pressures,

CONCLUDING nEMARKS

Professor Tyndall then announced that ho had reached

had projected : and he
cluded his lecture with an abl di i :

the terminus of the course he

qulsition on the

| science and its progress in Ameriea Scionce. }

Bacon, Vitellio and Kepler. Then came the fundamental |

| ion were inseparable and that one could not be abolished
without abolishing the other, was w rong. By mu:bininc‘

bo cultivated for its own sake, for the pure love of truth,
rather than for the applause and profit that it brings. Could
we wateh the true investigator in his Iaboratory, unless
animated by his spirit, we could hardly understand what
keops him there. Many of the objects which met his atten.
tion might appear to usto be utterly trivial; and, if we were
to step forward and ask him what is the use of his work,
the chances are that we would confound him. He might
not be able to assure us that it will put a dollar into the
pocket of any human being, living or to come. That sclon-
tifie discovery may not only put dollars into the pockets of
individuals but millions into the exchequers of nations, the
history of sclonce amply proves; but the hope of ita doing
#o s not the motive power of theginvestigator. The
speaker then alluded to the need for original investigation
in England and Ameriea, If the spirit of our great investi.
gators dio out, we shall find onrselves eventoally in the con.
dition of the Chinese, mentioned by De Toequeville, who,
having forgotten the scientific origin of what they did, were
at length compelled to copy without variation the inventions
of an ancestry who, wiser than themselves, had drawn their
inspiration direct from Nature.

PEACTICAL APPLICATIONS DEPENDENT UPON ANTECEDENT
DISCOVERY.

To keep society as regards science in healthy play, three
classes of workers are necessary: First, the investigator
of natural truth, whose vocation it is to pursue that truth,
and extend the field of discovery for the truth's own sake,
and withont any reference to |mu*!it.‘nl ends. Sa:cnndly, the
the teacher of natural truth, -whose vocation is to give pub.
lic diffusion to the knowledge already won by the discoverer,
Thirdly, the applier of natural truth, whose vocation it is to
make scientific knowledge available forthe needs, comforts,
and luxuries of life. These three classes ought to co-exist,
and interact upon each other.

It isat our peril that we neglect to provide opportunity for
those studies and pursuits which have no practical rewards
and from which therefore the rising genius of the country
is incessantly tempted away. If great scientific results are
not achieved in America, continued Professor Tyndall, it is

| not to the small agitations of society that I should be dis-

posed to ascribe the defect, but to the fact that men among

[ you who possess the genius for scientific inquiry are laden
| with duties of administration or tuition so heavy as to be

utterly incompatible with the continuous or tranquil medita.
tion which original investigation demands. I do not think
this state of things likely to last. I have seen in America
willingness on the part of the individuals to devote their
fortunes in the matter of education to the service of the
commonwealth, for which I cannot find a parallel elsewhere.

This willingness of private men to devote fortunes to pub-
lic purposes requires but wise direction to enable you to
render null and void the prediction of De Toequeville, Your
most difficult problem will be not to build institutions, but
to make men; not to form the body, but to find the spiritual
embers which shall kindle within that body a living soul
You have scientific genius among yon; not sown broadeast,
believe me, but still scattered here and there. Take all un.
necessafy impediments out of its way., You have asked me
to give these lectures, and I cannot turn them to better ac
count than by asking you in turn to remember that the lec.
turer is usually the distributor of intellectual wealth amassed
by better men. It is not as lecturers but as discoverers that
you ought to employ your highest men. Keep your sympa-
thetic eye upon the originator of knowledge. Give him the
freedom necessary for his researches, not overloading him
either with the duties of tuition or of administration, not
demanding from him so.called practical results—above all
things, avoiding that question which ignomnece often ad.
dresses to genius: *“ What is the use of your work?" Lot
him make truth his object, however impractical for the time
being that truth may appear. If you cast your bread thus
upon the waters, then be assured it will return to you,
though it may be after many days.

—_— e~
A Needy but l..lbcr-l Inventor.

The Commissiontr of Patents lately received the follow-
ing letter from an inventor who stands in need of one thou.
sand dollars:

JANY THE SIXTH,
Cixcixarr, Omo,
Commissioners Esqs of the patent office. Dere sirs—if

In 1808, | you will send me one thousand dollars Cash | will invent a
Malus, by looking through Iceland spar at the sun reflected |
from the window of the Luxe mbourg Palace in Paris, ‘“8-‘

improved sclf acting operating automaton mechinery and
one million—after the mechine proves satisfaction if i dont

accomplish it § will refund the money in ten years,
———— 4OV e

we have had illusteated by plates of gypsum in polarized | Exporiments with the Lay Torpedo at Nowport,

A second trial of the Lay Torpedo was recently made at

:
ization by quartz crystals, In 1818, Seebeck discovered the | the United States torpedo station on Goat Island, Newport

harbor. After being lnunched the boat started off in good
order, but, after having ran some five eighths of a mile, she
became unmanageable.  The wire of her cable parted so that
#he refused to mind her port helm, deseribing o sories of
circles until her motive power was shut off. The total dis.
tance run was about two miles, which she accomplished In
twenty minutes and thirty seconds,

e -

HAnXESs Dressino, —Long continued observations show
that harness and other leather, exposed to the action of am-
monia continually given off in stables, becomes weak and rot-
ten sooner than other leather. Even when care is taken to
protect it with greaso, this takes place. Professor Artus

con- | recommends the addition of a small quantity of glycerin to
study of | the ol or fat employed in greasing such kind of leather, as-
he said, must | serting that it keops it always pliable and soft,

—
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Alr Power.

A lotter from Brunswick, Me., to the Portland Argus
gives the following Information relating to the use of air aa
4 motive power in that village

“On the Androscogein River, some three fourths of a
nille below the milroad station, is the sit of a
Alnee burned, and the motive power which opera
denser is & water wheel at the place. The wheel, |
{s capable of driving four condensers of equal power with
the one now In use.  But it is only with results already ac
complished, that wo have to do. At the milroad station is
an engine of ten horse power, ranning circular saws for saw
ing wood and various machinery in the blacksmith shop
Thenee a smsll pipe passes on through the

in the vicinity

village, furnishing power to Worthly Brothers, jowelers
who are ranning & small ongine of about one horse power
Parent and Dafriend also use an engine of two horse power
In their blacksmith shop; Dennison & Co
engine of two horse power, and Professor Drackett, of Bow

box makers, an

doin College, one of three horse power, for the manufacture
of instruments, while the laboratory, of the Colloge
of gix horse power.  So that, nominally, this small condenser
furnishes in all twenty-four borse power, and all anite In

has one

saving that the air power i= much more cfficient than
pl-’am in working the same engines; it does not drag, but
pecovers itself instantly from any strain or check, and is in
every way a SUCOOss

REMARES BY THE Eprror.—The employment of pneumatic
power for industrinl purposes is constantly increasing. By
its use the Mt. Cenis tunnel, through the Alps, seven miles
in length, was bored. The Hoosic tannel, in Mussachusetts,
five miles in length, now nearly finished, is being cut by tho
smme means, The St. Gothard tunnel, in Switzerland, lately
commenced, which is to be thirteen miles in length, will
also be cut by means of compressedair.  The Hell-Gate rocks,
under the East River in this city, are in process of removal
by the same agency. In planing mills, the pneumatic meth.
od is used to carry the shavings from the planers to the far
naces of the steam bollers; in grain and wool houses, to con
vey the stock. At the iron furnaces pnenmatic elevators aro
used to lift the cars and their loads of ore from one point to
another, In London the pneumatic method drives five ton
freight cars in tubes under ground; the post office depart
ment of that city hag now in use several miles of pneumatic
tubes laid under the streets, in which letters are conveyed with
great rapidity. In this country the largest scale on which
the system has been applied is at the works of the Pneumatic
Transit Company, on Broadway, where u railway passenger
car, running in & nine foot tunnel under that street, is oper-
ated by compressed air. For an underground rmilway this
pneumatic method is especially nseful; cinders, gas, smoke,
dust, noise and locomotives, all are avoided ; the cars may be
driven smoothly along with great rapidity. In England,
gome years ago, during the experimental trials of the pneu-
matic cars, the trains were drivenby this method at s veloc-
ity of sixty miles per hour. The pneumatic car under
Broadway has carried between two and three hundred thoa-
sand passengers, but, owing to the shortness of the tunnel,
As soon as the Legisla-
ture grants the necessary authority, the works will be ex-
tended through the city from the Battery to Harlem river.
New York will then be able to boast of having the safest,
most agreeable and most rapid means of passenger convey-
ance of any city in the world.

°

A SIMPLE PHOTOMETER.

The photometer is an instrument used to compare the in-
tonsities of two lights. If, for instance, it is desired to de-
termine whether the flame of one lamp is brighter than that
of another, or if one kind of gns has greater illuminating
power, according 10 M. Yoon the following simple and in-
genious process may be employed: Bend an ordinary white
card, as at A, in the accompanying illustration, so that the
two faces will be at right angles, and stand it upright on a
table. One of the faces is to be exposed (o the light to be

examined, and :lbc other to the second light to which the |
Let B and C be such lights, placed |

first is to be compared,

on lines perpendicular to the faces of the card., It is clear

that if one is stronger than the other, one of the faces of the |
eard will be more brightly illuminated and will appear, at
the angle, in relief against the darkness of the other face;

Tbut if the two lights arc

oqual in intensity, the

tice moving the lights toward or from the faces until the re
Hef at the angle becomes invisible, then to measure the dis-
tances from the lights to the eorresponding faces on lines per

Jpendicular o the latter.  The intensity of cach light will, of | on the half circle, or ‘868X 157 -

Course, be inversely proportional to the square of ity distance
from the face of the card.

imn-r, oxclusively horlzontal

I periment nl \ factorily performed by
L) . ) 1 ¢ 1 tul n )
D th :
Correspondence.
Perpetuanl Motlon,
( i
‘ ’ll N 1§ | 1 \" { | Ar » i t \
queation by A J. 8., rospecting porpett ] motion, and al
the extremoly simple experiment with the tub,  Sinee 117
able dlscoverios have | ule by persons in search of such
motion (Sir Richard Arkwri for instance 8¢ would
like to encour A.J. S to per or he mightd or
me motiot ; Y
If, by rea of war r
moml influer ' : i ] {
then let him m I a otched, with spoks irved
and with a groove on each wide y that a metal ball could
run freely in it without falling out; lot him place one of

theso balls between cach two spokes, and then, may be, he
will sce something move without the aid of either cog wheels
or lovers, If ho does not, let him eall upon

BRUMAGEM.

Williamsburgh, N. Y.

REMAanks ny i Eprron.—Ouor correspondent is evident-
Iy laboring under the impression that the example of per
petual motion which he presents differs In principle from
the attempt of & man to lift himself in a tub. Bat a glance
at his diagram ought to satisfy him that both plans are
aliko, One half of his balls pull up, the other half push
down; just as the man inthe tub pulls up with his hands
and pushes down with his feet,

If our correspondent thinks that his wheel will move, why
does he not try it? It is easily made. He will find that it

Heo intimates that the plan he gives contains
But every one of the curved F]mkl's is a lover

stands still,
no levers
——— @ 10 &
A Wrinkle,
To the Bditor of the Scientific American :

A few days ago, having to get the thickness of a casting
where the use of the calipers alone was impracticable, the
idea here shown occurred to me, and T found it to be of great
service. Pattern makers will doubtless find it useful in
their daily avocations.

Hold a2 common rule,
as shown, in Jine where
it is required to know the
thickness, and set cali.
pers to some equal figure
m the rule, say 2 inches;
this allows the calipera
to be removed without
changing their distance.
By measuring the calip
ers, the dimension above

Various crocked bodies may

2 luches will be the thickne

be measured in this way, as well as the thickness of plates,
ete,, with flanges all round. Joux WaiLkun
Woodberry, Md.
— S
An Invention Wanted,
v the Editor of the Scic Nll’_fl’:‘ American :

| 1 would pay a handsome sum for an invention (and It
| would be worth it) by which any music played on the piano
{ could be reproduced Ciances T. SHELTON

480 Chapel street, Now Haven, Conn

—_— - -
Bursting Cylindrical Bollers,

! To the Editor of the Scientific American :
| I wan somewhat disappointed in the pl‘ulnl:w«l lotter ** Lo
!ﬂw point " by 8. 8., in the SorexTivie AMERIcAN of Decem
ber 7.

The letter, however, with four formidable diagrams, is
{strong in proof of an undisputed point, namely, that the
horizontal forces give the pressure, required to rupture, as
the dismetor, This singular oversight may bo my oxcuse
for repeating what I stated in your paper of Ur(nh: r 1), o
which 8. B, rofers. Lot the diametor be 1, the half clirele
1:57, and the steam foreo 1 1b per ineh ; thon, by tho resolu

two sides of { thon of the mdial forces into horigontal and vertical, & steam
the card will be equally llominated, and the appearsnce of | foreo of ‘087 1bs. will bo the :
relief will totally disappear. It is only nocessary to prac. | half clrcle of 167, or ‘687 X187 1

moean horigontal pressure on the
, bolng the diameter, and
po far agrecing with the current orror

} But, in the resolution of the vertical forces. we have a
mean horizontal force from them of ‘363 Ibe. steam pressure
57, In addition to the for
I furthor repeat in substance,

from my roply to Mr, Crouzbaur of Decomber 14, that, with | very rapidly, o much #o that it drove the

out the tl | forees, the ring would be elon

od ) v nle wrrested by the Ignared vertieal
for he cirele, and at the expense of Increased
, ; ) 11 ntal for

I - ] re of 037 The. s the mean of
' . : nd littonal derived from the yvertieal of
0 . ) : of the éomplement to the cosines. It

indanibent on meter advocates to dispose of the
et fore ) n vy, and not « : rule them out
of o2 ‘4 ¢ I a (s .

Siana 523 . munieds o—) T anxion 't nd
doesirme 1o kr how | arri at the mean sdditional foree of
63 from 1 ieal for For their information, [ refer

VaLues.—At 30°, sin

45°, sin. 707, cos, 707

cos, ‘500, tangt, ‘5774, 500
ForMornz —At 30°, r : »

g ::bm=n, 203:at00", r:0 :: ¢

If the test of the parallelogram
for example the vertical force on
forces or lines f and », dotted

It is sgrange that so great

lelogram.

57 per cent should so long have n
taken for granted. Tts
portant. The error assigns to a sphere the explosive p
sure as the area of the bi-section, instead of the entire in-sur
face of the hemisphere.

I am aware of the r
hitherto considered iny
tained by eminent scientists, both of En
try; and by a recent letter from Profes
Smithsonian Institute, I have his entire
position.
Pittsburgh, Pa.

numerous an«

n»-r—.h‘;y

o

The Superheated Steam Question.
7o the Editor of the Scientific American:

If the discussion upon the superhe
not closed, allow me to give your readers the

for their consideration
The pumping ex

ine of these works is

from an ordinary tubular boiler, but, for

ing the comparative efficiency of the Miller boiler
or was allowed to locate his boiler in the rear of t
For th

hours with eacl

boiler and connect with the same
ing, a run of forty-cight success

am pipe

was contemplated, and was begun during the n

gust last. Wemadoand completed our first forty-eigl

run with the tubular boller with no results that Ix
.\linj-1' The Miller boller «

tubes about thres

inches in d

oy en ot ng, ar
| moged so as to give two in & horizontal row and five ina

vertical row to each section, the size of the boller being

made up of the number of sections. Of these five vertically

armangoed tubes, four are inclined at an angle of about 30

with the horizon and the fifth is horizontal. The inclined

tubes are water tubes, having interior cirenlating t

about an inch and a quarter diameter. Ono ond of theso

1\\.1'- r tubes is closed, the other connecting into a casting
| common to a section, The fifth or upper tube is for super
| heating, and it is so arranged interiorly that it is aln im-

possible for water to enter it

1

connections which I need not deseribe here, my aim beinz to

There are o

I pipes ar

show that the samo fire that reaches the water tubes also

reaches the superheating tube. Unfortunately we had no

| thermometer in the steam pipe; but one in the steax chest

indicated a temperature of 316°, when that due
sleam was about 286°, showing about 80" of sup
We commenced our run with the Mill

on August 22, 1872 Ihe press

about the same as on the other boilers

The temperature due to this pressure is 2 and

ssuming

“lln\l the superheating did not exceed 80° the temperature of
the steam was about 378 The steam cvlinders are steam

Jacketed, and covered with felting and black walout lagging

Pine ribs touch the eylinders, to which the lagging is fastened
At about 1.30 P, M., smoke becan to ores p through the croy
foces of the lagging near the steam chests, and it constantly
increasod from that thme I then had no apprehensions !)L\'(

it would actually set the )

ne on fire, although the smoke
continually increased In volume At 8.20 P, M., while | was
absent from the engine room for a fow minutes, it ine reased

men out of the




I IR e o

e~ o D B bty

’.
1
i

e fires hiawlod and. fire hiowe ntiashiod:

R r

noroom. 1 then rors to stop the experiments, and
o s s bnt;;f:n the
“orders could bo executed, the front part of tho 0o Wi
onveloped in a shoot of flsma. This occurred during broud
day light;; no lamps wero used about thy enging, snd the
Dollers were in another room.  Will m:“t:;nm ;no to
e this firo If not to superheatod 8
what 1o attribute this firo if no P X R Rk
Mochanical Engineer, Providence Wator Works.

Enrronr.—Thix fira was probably ocea-
slol::::;‘l:n: mw of ofl in tho jacket or in tho wood
covering, or both, tho {ncreasod hoat being sufficlont to exclto
thio combustion, It ix well known that ofl and wood, oil and
cotton rags, ofl and various othor materisla will, under cer-
tain conditions, spontancously ignite without boing aided by

But under other conditions they require to
!.):un::’l:l od b fih:ulhdm of exterior hoat before they
inflame.  Such probably wastho ense in the present example.
Al engingers understand the Importance of gunrding well

st from olly wiping rags or cotton, Care ghould
:%‘wm be taken to prevent access of oil to the jackets and
wooden coverings of steam cylinders, pipes and boilers.
Although in most cases of spontaneous combustion in
mechanioal establishments, it will be found that olly matterd
were present nnd wero tho Inducing canso, still it is woll to
romomber that there are conditions in which substances will
«pontanpously inflame without the presence of oil.  For ex-
ample, chinrconl may be so prepared, its water so complotely
expelled by heat, and its particles rondered so fingly porous
that it will absorb oxygen from the air go rapidly as wo ignito
spontaneonsly, with but very 1ittlo nssistance from exterior
heat. Clesn cotton, when suficiently dried and its fibers
placed in a favorable position, may if gently heated bo made
to inflame spontancously. There have been well authenti-
cated instances of spontancous fires in cotton factories where
clean cotton had been allowed to remain in proximity to
gteam pipes. As one example of this kind, we wmight rofer
1o & fire which broke out in the picker room of the Utica
Steam Cotton Company, Utica, N. Y., in Junuary, 1872.
There are various kinds of inflammable materials which, if
they are arranged so s fo furnish the proper conditions of
porosity and temperature, will spontuncously ignite,

ASTRONOMICAL NOTES.
OBSERVATORY OF VARSAR COLLEGE.

For the items of metearological information, for those of
surorss, snd for some of the computations in the following
notes, I am indebted to students.

The places of the plancts and the times of rising and
setting are given approximately, the aim being to furnish to
every-day readers such information as will enable them to
recognize the principal planets. M. M.

Position of Plancts for Foebruary, 1873,
Mercury.

Mercury is very near the sun throughout the month. It
south« at 41 minutes before noonon the 1st, and at 38 minutes
after noon on the 28th. It rises on the 1st at 6h. 40m. A. M.
and sets a little before 4 P. M. ; on the 28th it rises about 7
A. M. and sets at Gh. 15m. P. M.

Venus.

On the 1st, Venus rises a few minutes after 9 in the morn-
ing and sets a few minutes after 9 in the evening. On the
28th, she rises sbout a quarter after 8 in the morning and
sets a quarter before 10 in the evening.

At this time (January 20) Venus as seen through the tele-

scope has the appearance of the moon at first quarter, or half
moon.

Mars,

Mars is incressing in spparent diameter. He is near the
star A Firginis on the 1st, being a little above it when on the
meridian. It passes below this star, and, on the last of the
month, souths nearly at the same time with a Libre, but is
above that star in altitude.

On the 1st it rises at midnight, souths 21 minutes after 5
in the morning and sets 20 minutes before eleven. On the
28th it rises at 10h. 58m. P. M., and sets at Oh. 16m. A. M.

Jupiter,

Jupiter rises on the 15t at 6b. 24m. P. M., and sets at 8
A M. He rises on the 28th at 4h. 20m. P. M., nnd set sat
Gh. 6m. A, M.

On January 10, the bands which cross the equatorial portion
of Jupiter’s disk were seen to be flecked by dark and light
#pots, brown and white, while a rosy tinge colored the belted
region. The dark spots can be seen with telescopes of small
power; the white spaces are seen only by the use of a good
telescope,

Saturn,

Febroary 1, Saturn rises at 6h. 20m. A. M., and sets at
8h. 44m. P. M, February 28, he rises at 4h. 48m. A. M
and sets at 2h, 12m, P. M. ¥

' o Uranus,

ranus is among the small stars of Cancer. Februn
it rison at 4. 170, P, M., and sets at Oh. 5310, A, M.

February 28, it riges at 2h. 26m. P. M., and sets st 5 the
pext morning.

Neptune.

Noptune, which cannot be seen without a good telescope,
“rises on the 18t at 10k, 15m. A, M., and setsat 11h, Om, P.M.
On the 28th, it rises st 8L, 80m., souths at 2h, hEm,, and
#ets st O, 20m. P. M.
Oceultations,
The star © Zuupt was oceultod (the moon seemed to DK

oyer it) o4n the Oth of January, Tho star disappeared at 10h,
"4n

Scientific  Imevicu,

[Fepruary 8, 1873.
B bbb .

Sun Spots, o
A very n t onn bo seen ot thin time (Tanuary 20) on
tho mf l:‘;l’n:p;mod the contor of the disk, but can bo

or gomo duys,
el d Aurorn,

There was & fine anrors onJanuary 7. Tt was first noticed
about 6 P, M. At timen during the eyening, it extended from
the northwest far nround to tho enst, with red and greenish
tinta; and between 10 and 10,20 P. M., the finshes were bril-
liant, and followod ono anothor with nnosual rapidity.

Moteorologlonl Ktoms,
FROM  DRCEMUER 10 T0 DECEMTER B1, INCLURIVE,

" ) n'
Highost thermomotor £ P, M., Docomber 1 R ab°
Lo‘\tv:mt " (‘! llz hb‘[” .“ :i?. ........ —'-;:) -
: baromoter 215 M, AP ! FASAI i 80"
1[21‘2::‘:21 ys "" TAM, i Y R ot 2011

Amount of rain very slight,  Provailing wind northwest,

not vielent,
FIOM JANUARY | TO JANUARY 15, INOCLUSIVI,

Tighont thormomaoter 8 P M., January 8......... ‘IH"_
{:‘),i‘v::t Lo TAM, v b SO R -8.
Highest barometor 0 P M, Wy U 2SO fm'M
Lowost g 0P, M., £t i ve 2000

Amount of molted snow and rain, 2:75 inches, Prevailing
wind gouth, not violent,

Y

PLUMBAGO,” BLACK LEAD, GRAPHITE.

“ Plumbago (black Jead, graphite), ita uses and how to use
it by Orostes Cleveland, President of the Joseph Dixon Cru-
cible Company, established 1827. JerMey City, N. J. Pub-
lished by the Company. 1873."

Tho above is the title page of o valuable little work, in
which we find the following useful information concerning
plumbago. Most of it is new to the publie, and will be read
with interest.

The purposes for which plumbago is valuable, the best
methods of applying it, the propertics and true character of
the mineral itself, its sonrces, and the circumstances that
surround it in the commerce of the world, the various grades
and adulterations, are all points upon which great numbers,
even of those who come in daily contact with it or use it, are
by no means familiar, and many are wholly ignorant.

We have been forty-five years engaged in the manipuln.
tion of plumbago, being the oldest house in the trade in
this country, handle more of it now than any other single
establishment in the world, and have been successful in its
application to different branches of industry; we may, there-
fore, offer information without being accused of not under-
standing the subject treated.

The black lead of commerce, and what is go called by the
trade, in first hands, is found only in Europe, principally in
Germany, that which comes to this market being wholly from
that country.

The plumbago of commerce comes mainly from the island
of Ceylon, in India, but is found in many parts of the United
States, being mined successfully, however, only at Ticonde-
roga, in the State of New York. It is also mined to a small
extent in the Ottawa region of Canada, though I believe so
far without profit.

It is, therefore, known in trade as Ceylon plumbago. It
is very refractory. I have experimented by subjecting, for
two hours, a piece, with sharp projecting angles, to a heat
that would melt steel, and on cooling found the sharpest
points perfect; but it will exhaust if left on top of such a
fire. Itis found in veins in & pure state, is removed in
lumps, and a selection of these forms the ““prime lump” of
commerce,

The formation most common in the pure state is that of
laminated crystals, elongated at right angles with the sides
of the vein, if not more than from four to six inches wide;
but when the vein widens the crystallization often radiates
from numerous centers, and the whole formation is very
beautiful ; the foliated variety is equally valuable and more
brilliant, but rare in any quantity; the acicular form of crys-
tal is not apt to be as’pure in the lump, but is useful for
most purposes ; the granulated variety, the purest of all, is
of little use for crucibles, but, with suitable manipulation,
produces the finest grades for electrotyping and fine lead
pencils, and is unequaled for lubricating. Pure plumbago
is free from grit, when pulverized and rubbed between the
fingers, and the polish produced in the same way is instan-
taneous and very bright, being like a darker shade of polished
silver. Itis found mixed with iron, rhombspar and other
forms of lime, the rock and earth in which the vein iscarried,
and many other foreign substances injurious for all the pur-
poses for which pure plumbago is needed ; so that much care
is necessary in purchasing the raw material for a given pur-
pose. Lime, for astance, is fatal to plumbago for crucible
making. The plumbago is mined in the interior of the island
of Ceylon, and is brought down to Colombo in bullock carts,
It is there selected into grades: so much as may be finely
broken up is sifted, and the coarser part of this is ealled
o dlip!,j' while the finer part is called ““ dust.” The *“dust’”
B D ot L s s e s 12 G O
it, whether lump or dust n:lo' | dk r ; s P, ?t
ey ‘NT, r being handled and packed in
: , omes w0 blnek and bright, by the
poor particles rubbing ngainst the good, that the tonch of an
ux'purl in required to distinguish botween the rades,
||ml"|l|l,—:5(i‘:;:l:,,\,; h,ll‘::‘:ol,::‘:lhi,rl"|”l| refractory, nnd is therefore
firo. Tt hag nn'vnl{w fur lhn)rv:-l“" Jiio Sontach il e
rucible muakor, or for stove
{)'l“»h, and 15 of but little uwe ny o lubricator, 1t has o very
e Grighml m:'(l.r“l 6 far from pure, Nono of it
v on mined, but ull of it I8 washed

‘enough for the purpose.

and floatod, and wo the grades are produced. In fact, it ro.
sombles o wonk black clny more nearly than it does true
plumbago in nuture ns well a8 appearance. It in used often
on necount of ita cheapness, when it would be cheaper to uus
tho renl plumbago even at five timen the price,

As this is only intended for & preliminary cireular, to e
followed by un olaborate work in which the subject will ba
fully treated, I shall pass nt once to such points os sesm to
me useful for the trade, either a8 dealers or munufacturers,

PENCILS,

The first, and atill the most widely extended, uso of plumba.
o was for marking-crayons or pencils, Theoriginal mothod
of manufacture wan very simple. The lumps of mineral
wore cut into the required shape, and used in the natural
stato. At a Inter date it was sawn into the shape now used,
and covered with wood, making the well known lead peneil ;
but the Borrowdale mine in England, the best known, finally
consed to produce the mineral pure enough for the purposes,
and that mothod was reluctantly abandoned, The refuse
about the mine was then utilized by purifying and pressing
it into blocks, and these in tarn were sawn into ““peneil
leads.” But the leads made in this way were weak and un-
rolinble; and even had they been useful, the march of eivili-
zation required pencils of different grades, some soft and
others harder, while the sawn leads were all alike. The
present mothod consists in selecting the best granulated
plumbago (found till recently only in Germany), pulverizing
it very fincly, and floating it in water theough a series of
vaty, the conrger particles settling to the bottom of the first
vat, the finer in the next, and so on till, after passing through
geveral, that which settles in the Inst vat is considered fine
A suitable clay is found as yet only
in Germany, and this is treated to the floating process, the
finest only being fit for use. The plumbago and clay are
then mixed together with water to the consistency of cream,
and ground together like grinding paint. When this opera-

evaporated to leave it in that state. It is then placed in a

press and forced through an opening of the size desired for

the pencil leads, and the leads are cut fo a suitable length,

straightened, and dried. When dry enough to handle, they

aro placed in a crucible, the air excluded, and subjected to a

high heat, which bakes them and brings them out ready to
be placed in the cedar for pencils. The different grades are

produced by the different mixtures of clay and plumbago;
the more clay the harder the grade produced. Skill in the
manipulation, the exercise of great care as it progresses, and
an expert to select the raw materials, are absolute pre-requi-
sites for a perfect product, and our success has been greater
than we hoped for, to start with, We shall haye five grades
of the commercial pencils, ranging from the very soft up to
n very hard grade, They are smooth, reliable, and pleasant
to use beyond any heretofore made, and are a credit to us
and to the country as an American manufacture. We are
the only Americans making fine pencils, but are not anwil-
ling to place our common commereial polygrade pencils by
the side of the finest drawing pencils heretofore used by art-
ists, ours being made by machinery only, while those are
made by hand. All of the fine pencils used in this country
have so far been imported, but we propose to turn the tide
of trade homeward.

CRUCIBLES OR MELTING POTS, RETORTS, ETC.

Forty-five years ago the only plumbago crucible was made
by the Dutch, the melting pots used in most countries being
made of clay and sand; but the late Mr. Joseph Dixon, the
founder of our house,in 1827 made crucibles by using the plum-
bago found in the State of New Hampshire, of a guality so
far superior to tke Dutch black lead pots that he took the
market from the first. He afterwards saw specimens that
had been brought from Ceylon as curiosities, by captains in
the India trade; and finding them so much better than the
New Hampshire plumbago, he procured a shipment, being
the first importation of Ceylon plumbago in the United
States.

Captain Rogers, who brought that shipment, is still alive
and residing in Boston.

For crucibles, the pure lumps known as ““prime lamp”
only should be used, ground to s fineness that leaves the
particles bright and glistening when held to the light, but
not so fine as to destroy this appearance. It is then mixed
with clay, and the best known for that purpose is found at
Mayence, comes down the Rhine, and is shipped to this
country from Rotterdsm. A small amount of finely pulver-
ized charconl should be added to render the crucible porous.
As little clay should be used as will suffice to hold the plum-
bago together, the object in using the clay being only to ce-
ment the particles of plumbago,

After a thorough mixture, the crucibles are turned into the
desired shape, much the samo as pottery ware; they are
then dried and baked in a kiln like pottery.

In use the crueibles should be placed in the fire, and not
on it. The fire should surround the crucible to the very top.

If used with o blast, the blast should not strike the cruci-
bles direct, but there should be coal for the blast to strike
against,

The crucible should be kept in & dry place, theleast damp-
ness being fatal, If they are well made no annealing 18
needed, the object of annealing being only to complete the
shrinknge that should be fully accomplished in the ** burn-
ing" by the cruciblomaker, To provide agninst slight damp-
ness, however, it is well, when possible, to use the crucible
for the first time in a new fire, placing the crucible in the fur-
nace at the time of lighting the fire, so that it heats up gradual-

ly with ita surroundings. After the first time even this pre-

tion is completed, the mass is plastic, water enough having .

—
-
+
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o . gold, | ture cheap, very little plumbago Is used. A ten cont pack | the stove plate and other smooth casting founderies for “"black
mn: ﬂ“nmjF;o;)l:‘o?:?:mx;mf‘;m"lﬁ:“m {age of l)llx.m‘, im‘,., polish would make a dollur's worth of i lead,” In innocent ground slate, but some of it is & mixture
mh’ﬂm" o M" meltings according to the fuel, | liquid polish, and so you pay ninoty conts for n worthless | of ground coal ?nd (Jerman black lead, while charcoal would
dmft, care, or other circumstances. Imixture, labor, bottles, cans, ete. Many makers of liquid | be botter than eithor if groand fine enough., Ceylon plum.
I have known them used seventy and even eighty times, [ stove polish are shrowd enough to use in their mixtures | bago combines the two qualities of a substance almost as re-
with & natural draft and great care.  For melting stecl, they [ good quality of plumbago, so that whon it is tried, of course | fractory as asbestos, and the most pv.rled eoa:lut;otof heat.
will run from four to six timea. They can be mado to run [it glves & good result; but the deluded purchaser forgots | These ace the essentials of & perfoct ** facing,” It cannot b
longor by care and a system of cleaning the slag from the that o ean buy good plumbago for himself st many times | pretended that sny other substance will n::rlr : well, un
surfaoe after each melting, and coating the cracible with a | less monoy. | Jess it will combine and form » flux upon ::l‘u nce of :::
mixture consisting of firo clay, plumbago, charcoal and silica, |uu-u-l. A for the mechanical operation o ng up

HOW TO POLIAIE A STOVE

ual, For
d t, th tune | pores, or smoothing the mold, plumbago has no eq
B 't o ot B hivose Lace t iron cantings it need not be s perfectly pure article, but that

it be pulverized very fino is absolutely necessary for econom.
ical work and the best reaults,

For pianos, plambago is employed to cost the bridge over
which the wires aro drawn, beeause of its perfect lubriea.
tion; it prevents the wire from sdhering to the wood, and
should be na free from impurity as that used by the electro-
typer, but need not be pulverized as finely.

For organs, it s used to lubricate the slides, and should
be the same as that used by piano makers.

Tho German black lead imparts a peculiar tone to the
lcolnrn and & softness and smoothness to the touch of felt
hats. The very best lump only should be accepted. As it
hias onece been washed and dried in lamps, they will readily
separate again in water, and no pulverizing Is needed.

ful form of silica to employ; other substances have boen
used, but these are all that are of any real value, Theo car-
bon from the interior of gas retorts would be botter than
charcoal, but it cannot be had in quantity and is too hard to
pulverize cheaply; and in consequenco of that hardness is
used successfully in eloctrio batteries whero n carbon s
wanted.
STOVE POLISIL

Plumbago of the best quality is the only suitable material
for stove poligh, but lower grades will produce a falr polish
for trade; and If the manufacturer is sufficiently expert in
the examination, he may use the best grade of Ceylon “dust,"”
but much of that which comes to market is too poor. For
stove polish, the plumbago should be pulverized till the par-
ticles are too small to glisten, and what would otherwise be

The remarks about stove polish and its sdulterations should
bo rond by overy stove dealor; but the prejudices of tho men
who polinh stoves for the stove dealors aro deoply rooted, nnd
thelr practice very stupid.

For instance, the majority of them still apply & varnish
to the stove and then throw agningt the wet iron & handful
of plumbago, allowing the surplus above what sticks to tho
stove to fall down into s large pan or hox placed so as to
eateh it

Now, if the plumbago is ground fine enough to be economi.
eal to use, this moethod would seatter it over the store so that
evorything would bo covered with it and n great wasto bo
tho result; but the most of that used by stove dealers is so
coarse that this doos not take place to any great extent;
many dealers will pay the price for good plumbago, pulver-
ized fino enough to make it cheaper for them than a low

" » varni ma| Forcoloring dark glass for carboys, bottles, ete., the best
shining mass becomes a dead black tlour, and this _ | priced article.  The varnish creates a disgusting odor whena |

:..1. s0 near that of the German black lead that ‘h:gm:_ customer gets the stove home and makes a fire in it, besides | G‘_;l';"ll" black lead is used in lumps, but no inferior grade
ence only be discovered by handling. Plumbago cannot belng more expensive than water. The proper way to pol- | Wi snswer.
e p‘::,w fine enough hb.yw“ wills witbonl-r::nlug it |1sh & new stave is to mix the plumbago with water to about | For paint, plumbago has long been known as possessing
over so many times that the cost is too great, and hence so the consistency of cream, have it inan open dish, apply it | great value. The elements do not exhaust it, Whter aheds
much poor stove polish is found in market, 'oﬂomd by re-[to the iron like paint, and with a dry stiff brush polish | from it as from oil itself, and fire does not affect it. The
mannfacturers. The black lead, even when pul- quickly till dry, and this polish will be brighter and last | grade need not be the highest.

. ‘ and finger, polishes but little and with considerable rubbing,
' leaving & dark, poor polish; while the plumbago, if good,
foels smooth, almost oily, and polishes with very little rub.
4 bing, leaving a bright silvery polish. The finer the plumba.
i go is palverized, the better it is for stove polish, as each par-
. ticle should be so small that it fattens out at once on the
! iron, adheres to it, and polishes quickly : while larger parti-
/ cles will iy off and be wasted, as well as creating a dust, and
requiring more labor to produce a fine polish. The polish

from pure Ceylon plumbago will last on the iren for a long

time, while the polish from the German black lead will burn

a reddish brown when the stove is raised to a red heat.  But

as the German is less than half the price of the Ceylon, it is

1 used with it as an adulteration, and for the cheaper kinds
the German is used alone. The Ceylon is adulterated also

with coal dust, pulverized slate, and many other substances.

i Dishonest makers of stove polish have this temptation, that

) only experts can detect the adulteration; and they succced
‘ in palming off their mixtures because the particles of adul-
~ teration do not prevent the particles of plumbago from pol-

inhing the iron to a small extent. For instance, a thousand

particles of adulteration and a thousand particles of plumba-

go, mixed together, can bo sold at a low price, and the parti-

cles of plumbago will do the polishing, while most of the

_particles of adulteration will fly off in the process. It is true
that the polish will not be as bright, and will require more

time and labor to produce it, than if the one thousand parti-

clia of pure plumbago had been used alone, go that half the

uantity of the pure article is better than the double quantity

adulterated. In using the mixtuze, & great number of parti-
cles of the adulteration are rubbed aguinst the iron with
particles of the plumbago outside, and in all such cases the
polish on that point is poor and the plumbago wasted, bo
use it cannot get to the iron. 1 do not believe that an adul-
teration of an equal number of particles of base matter with
the best plumbago is worth more to use than from one fifth
1o one fourth the value of the purearticle, and a vast amount
0 poligh offered in market has not o fourth part of
plumbago in it, and even that is of the lower grades, used
only for its cheapness. A thimblefull of the best plumbago,
pulverized to the degree of that used by our company for
stove polish, will, with the least amount of Iabor, polish as
‘much surface a8 a quarter pound package of the usual mor-

- chantable stove polish with much time and hard rubbing
t ‘upon it, and the polish of the former will be cred-
itable after that of the latter will be a disgrace to a neat
‘housewife. For stove denlers the difforonce is very groat, o
poor article being dear to them if it costs nothing. Porhnps
no article except mustard can be 5o suceessfully adultorated
ago, 1 have been particular in speaking of the

ccanse the remarks will serve to enlighten
other purposes than stove polish, Tho
vorizing T leave to be described in the

this method is much more economical in material and labor,
LUBRICATING.

As a lubricator none but the very best plut;nhngo will an-
swer, For coarse and common purposes s plumbago not
quite pure may be better than nope; but for metal surfaces,
journal boxes, car axles, and all metal bearings, the plum-
bago should be pure and entirely free from grit. From the
“prime lump” should be selected the very choicest lumps,
and these should be pulverized till the particles will not
glisten, but the mass becomes a dead black.

It cannot bo made fine enough if separated by bolting,
but must be separated by floating either in water or air.
The simplest mothod is the water separation, and during
the process it should be treated to a bath of dilute sulphurie
acid, which will take up the particles of spar and iron, leav-
ing the sulphates of lime, magnesia and iron easily washed
out. Details of the whole process will be given in the future
work., I have seen a very attractive preparation, very
smooth between the thumb and finger, free from grit, and
useful for many purposes, but the particles under the mi-
croscope show themselves in light scales instead of infinitesi-
mnl grains, and this was separated in water; but I think
the defect was in the method of pulverizing, it having evi-
dently been done by the use of stones.

The Dixon lubricating plumbago is pulverized by rolling
82 1b, iron balls, and is brought into infinitely fine grains,
giving it more body and usefulness than the scale form.,

There is no purpose for which plumbago should be s pure
and as fine as for lubricating, except for electrotyping; but a
large part of that which is offered for sale as a lubricator is
adulterated, some of it being composed mainly of the German
black lead, and is of no more use than common clay for the
purpose. For blowing cylinders, the best quality of Ceylon
plumbago, pulverized to the finest grade, pure and left with
a good body, is the most economical. For engines, rolling
mills, and machine bearings, the very finest should always
be used.  For wood bearings, after oiling with the plambago
a fow times, the oll can be dispensed with, and the pure
plumbago only applied in the dry powder. For metal bear-
ings, it should be freely mixed with oll. On hot axles or
Journals, apply it freely dry, and then oil up as usual, If
the railronds would all use the best grade of Coylon plumba.
go, pulyerized and prepared as deseribed, hot journals would
be very rare, and much delay and loss in frelghting saved,
a8 woll as annoyance to passengers avolded, No substance
Is known that I wo useful for lubrieating as plumbago, «nd
yot ulthongh used for that purposs more than two hundred
yours ago, tho true method of proparing it was not known
till within & fow years,and it comes upon the market now lit-
tlo understood, and almost like a new material. It is des-
tinud to work great changes.  Mixtures and quack nostrums
aro sold with sounding names, but the plumbago in them s
all they contain of the least value, and it is botter to use it
pure,

ELECTROTYPING,

To the electrotyper absolute purity in his plumbago is &
necopsity, and heneo any adulterntion will discover itself at
onee on trisl.  The purest solected Ceylon lumps should be
troated as described for lubricating, but the separating pro-
cees should be carried to a finer point, and the acid bath
glven with eare, The acid should be applied til] with a
thorough stirring no effervesconce takes place,or bubbles rise

ng | o the surface, In electrotyping, the great conducting power

of the plumbago asserts itsolf,
FACINOS FOR MOLDS, OR POUNDERY FACINGS

For this purpose plambago is but little understood, al.
though it s used to a lmited extent. That it is valuable
mont skillful molders ure aware, consequently mueh of the
trash that is sold for ** fueings " is called plumbago, to make
it sell, without coutaining s particle of anything even re-
sombling the real mineral. Most of that which s sald to

verized oqually fine, has & harsh feeling between the thumb | 10nger than any varnish polish; and if the plumbago is right | For the bottoms of boats and yachts it has long been used.

| especially for racing boats; but only the best Ceylon plum,
Ihggo, very finely pulverized, is valuable.
REFRACTORY MIXTURES.

For tweers, pointing up furnaces, etc., take * prime lump”
Ceylon plumbago, pulverized to scales as directed for cruci.
bles. Then mix equal parts of Dutch pipe clay, fire clay,
half the quantity (by measure, not weight) of charcoal, and
the same half quantity of silica (pure quarts sand, ground
fine, being the best); to this mixture add as much of the
plumbago as possible, and leave the mass thin enough to
work. It should be made just thin enough with water, so
that it will run rather sluggishly.

Plumbago for polishing powder should be of the very best
quality, finely pulverized. The German black lead is some-
times used, but is not economical for the powder maker, and
for high priced powder is nseless,

Shot is polished with plaumbago, and it should be absolute-
1y pure, pulverized to the finest grade from Ceylon “ prime
lump.”

YOR BLAST FURNACES.

Plumbago thrown into the blowing cylinders, if adulter-
ated with coal dust, will be worse than nothing. It should
be pure and very fine, so that cach particle that strikes the
side of the cylinder will assist in polishing the sarface. The
German black lead is of no value, because as many particles
of the clay character will stick to the iron, as there will be
particles of the black lead character to lubricate the iron and
rendor it smooth.

A more extended work upon the subject is to be published ,
copies of which can be had free by addressing the Joseph
Dixon Crucible Co., Jersey City, N. J.

-

A Roemarkable Explosion.

A most remarkable explosion, which illustrates the ex-
pansive force of steam, took place on the evening of Janunary
21st, at Pittsburgh, Pa.

While the workmen at Bateman & Garrison’s foundery
were moving a ladle filled with several tuns of molten
metal, the crane hooks broke, letting the iron fall into a hole
which contained some two feet of water, and a terrific explo.
sion followed. The roof of the building was carried away,
and tho walls eracked.  Houses in the vicinity had windows
badly shattered. Soeveral workmen were slightly injured
though none seriously. The damage to the foundery will
amount to about §10,000.

-
The Shakor and Shakoross.

Wo have received the first numboer of the new volume of
the ** Shaker and Shakeress," of which Elder F. W. Evans,
of Mount Lebanon, N. Y., has become editor, and Eldress
Antoinotte Doolittle, editress. The typography of the paper
is excellent ; the contents are almost wholly original, con.
sisting of contributions from various members of the Shaker
Society, relating chiefly to spiritual affairs.

VEGETABLE AND FLowER Sgps,—Mr. J. J. H. Gregory,
of Marblehead, Masa., is well know as one of the few lead.-
ing seed growers in this country. He .ma the original in.
troducer of the Hubbard squash, the Marblehead cabbages,
and many other of our new and valuable vegetables. All
seeds from his establishment are sold under three special
warrents.  His advertisemonts will be found in this number,
and we Invite attention to them, His llustmted catalogue
for 1873 (now ready) will bo sent froe to all applicants.

FA Loxo Trars.—The Harrisburgh (Pa.) State Jowrnal
says that a freight train, consisting of four locomotives and
128 vight wheel cars left that place on the morning of De-
ecember 15, on the Pennsylvanin Railroad, and reached
Altoana the same afternoon. The train was considerably
oover half a milo long.
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Sinee the of solid emery wheels as a substi-
‘tute for files and grindstones for sharponing saws and other

~

1o the grinding of particular classes of implements.
By the spparatus in our engraving, it is claimed
that all the tools used by wood workers can be sharpened, so
that, in one machine, not costly in price, is furnished all that
I8 required for grinding saws, planing knives, molding, and
hand tools, in an effective manner, and with considerable
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tho lever, the car can bo instantly uncoupled at any momon';
After the link is onee forced in and engaged, it does not pres
anything but the solid fron of the bumper, and is not in con-
tact with the lower part of tho ell crank. The ber, B, is
locked by the bell erank in whatover position it may be in,
and by its weight holds the lever perfectly lovel. This coup-
ling, it is claimed, will always operate evon on the sharpest
carves. If it should got out of order it may still be em-
ployed in the ordinary manner, the pin, E, being insorted by
hand.

saving of room, power, and expense,

The nataro and construction of
the device iy sufficlently shown in
our illustration. Tt is farnished
with improved wnnt:rsol:dt and

nt belt shipper (not repre-

:tnnud). and also with improtved
boxes, which exclude all dust and
emery from the bearings, At
cither side, is shown the saw
and planer knife grinding at-
tachments, which may be readily
detached whenever the machine is
required for other work. Four
wheels, we are informed, of dif-
ferent shapes, for grinding mold-
ing tools, may be used at once.

Tho efficiency of this apparatus
has recoived a merited recogni-
tion in the shape of premiums
from both the Cincinoati and
American Institute Fairs of 1872.
The machine can be procared only
of the Northampton Emery Wheel
Company, of Leeds, Mass,, orof
theiragents. A list of the agen.
cies in the principal cities will be
found in our advertising col-
umns.

Manufaeture of Mad Stones.

A Virginin paper says there is
A man in that State who is en.
gaged in the manufactory of mad
stones for the cure of Lydropho-
bia. The original madstones were
brought from France and Italy,
and have the appearance and the
weight of the more porous kind of
bone. The domestic manufactur-
er gets the bone itself, and satu.
rates it with some chemical or
other, and sells small bits of it at :
$5 each. Besides its virtue as a relief for hydrophobia, the
bone is said to cure tetanus. ‘* The cases of lock jaw,"” says
the Virginia editor, * are too few to make this discovery im-
portant. Can't some one inventa cure for limber jaws? They
cost the State a great deal.”

IMPROVED SELF CAR COUPLER,

This is an effective and simple device for automatic coup-
ling, 80 arranged as 1o preclude the necessity
of & man going between the cars. Nosprings
or intrieate machinery are used ;it is impossi.
ble for the pin to be thrown out by any Jarring
or wrenching of the train, and the apparatus
an be readily substituted for the old-fash-
loned coupling without necessitating the re-
moval of the latter.

Fig. 1 is a perspective view of the inven
tion, and Fig 2, a sectional view, the former
showing portions broken sway.

A Is the bumper, in the rear part of
which works a slotted bar, B. C is a bell
erank keyed to & horizontal shaft, D, which
passes through the bumper in rear of the
bar, B. Through an orifice in the upper ho
rizontal portion of the latter, the pin, E,
posses.  This pin is of any ordinary deserip.
tion, and its head is countersunk In it sup
port. G is a plato sttached to the bar, B, and
srranged to turn over the head of the eoup.
ling pin In order to prevent it from being
Jolted or otherwise thrown out.

Fig. 2 shows the device srranged for oper-
stion, By elovating the lever, shown on the
outer end of the shaft, D, the bell crank, C,
which works in the slot in the vertiesl por
thon of the bar, B, is turned o that one of
the arms comes in contact with said bar and
mises it By this means the pin, E, Is also
liftod clear of the link opening. While one
arm of the bell erank, C, s engaged in rup
porting the bar, B, the other arm projocts
into the mar of the opening in the bumper,
The upper portion of the last mentioned arm,
I will bo notieed from the engraving, Is
curved or beveled. As the link, F, enters the bumper, it
#trikes thi curved end of the horizontal arm,  Acting there
o8, 1t foroes the lattor downward, thus moving forward at
e stuio time tho vertical arm, The bar, B, being no longer
W. falls and carries with It the pin, which panscn
Srough the lnk and locks the coupling. In this position

thie devics 4 shiown 10 Fig. L

The chaln on the lever which sctaates the shaft, D, may be
eurried 0 any convenlent point, so that by thas sctusting

The coupling is the invention of Mr. M. Disney, of Cali-

COMBINATION GRINDING MACHINE.

fornia. Further information may be obtained by addressing
Mr. H. C. Kibbe, 419 Californin street, San Francisco, Cai,

°
L

Marine Camels.

E. 8. F., of Washington, D. C., comments on C. W,
Stewnrt's letter, published on page 86 of our current vol-
ume, and states that the marine camel has already been in-
vented and constructed. It is a loating serew dock which

Fl:(]. 1

DISNEY'S SELF CAR COUPLER.

will 1ift a vessel of wix thoonsand tuns, ontirely out of the
water if necossary, It oan bo made to draw not more than

ten foet of water; It can, If necossary, bo self-propelling
Ita lifting power conslmta of sixty merows, worked by two
steam engines, placed on two floating hulls, The l»l.lin nre
three hundred and fifty foot long by forty feet beam and
fourteen feot tlrplh of hold, the vessols 10 be 1ifted bolng
pllrw' betwoen the floating hualls One or two vossols can
be ralsed st & time It is & Baltimore lnvention

The Narrow Gage In Kansas,

Tho Kansas Contral Railroad was opened for traffie, Sop.
tember, 1872. It is of three feet gage; in its construction
and equipment the principle of economy in first cost has been
carried probably to the extreme limit. The line goos nearly
due west from Leavenworth, across Leavenworth and Jeffer.
son counties, thence northwesterly up the valley of the
Grasshopper river, across a corner of Atchison county, and
about eight miles into Jackson county to Holton. Length,
fifty-six milea. Reconnoissances have been made westward
with the avowed intention of continuing the line to Donver
Cal, six hundred miles furthor,
The cross sections adopted in con-
struction were, in filling, vight
feet width of road bed and slopes
of one and one half to one; in cut.
ting, ten feet rond bed and slopes
of one to onec in loose earth, and
considerably steeper in the clay
and shales, in which the heaviest
cuttings were made. These di-
mensions have been found too
small. The fills have already
washed down, so that in many
cases the ends of the ties have no
support; while the width of the
cuttinge is entirely inadequate to
the required drainage. Consider-
able repairs have already been nee-
essary on this account.  Moreover,
when the iron was laid it was im-
possible to rectify the alignment
upon the narrow embankments;
but the center line of the embank-
ments, asthe contractors left them,
necessarily bécame the center line
of the track.

It is evident, and is acknow-
ledged by the officers of the road,
that the limit of economy in the
cross sections has been passed.

The maximum curve used is
twelve degrees, and the line is ex-
Aremely crooked. The maximum
grade is seventy-five feet to the
mile. There is a constant succes-
sion of short undulating gradients.

Two Baldwin locomotives, of
twelve tuns each, are used, hav-
ing four driving wheels connected,
and single leading trucks, and eyl-
inders nine by six inches, and one
Baldwin locomotive of seventeen
tuns, with six driving wheels connected, single leading track
and eleven by sixteen inch cylinders.

The passenger cars seat thirty-two persons. It may be
well to mention here that the lateral oscillation of these cars,
when moving at fifteen miles an hour, is much greater than
that upon notoriously ill.conditioned roads of broader gage,
at twenty miles or more. How far this fact is due to the di-
minished gage is an interesting question.  The weights of
the box cars are about 9,500 pounds; of stock
cars, 8,500; and of the flats, about 7,000
pounds; and their working loads are fixed at
cight tuns.

The construction and equipment of the road,
as it now is, cost, according to the statement
of the superintendent, Mr. Bachanan, §15,000
a mile, of which the equipment is estimated
at £1,000 per mile.

Unfortunately, no fair comparison can be
made of the cost of construction of the Kan.
sas Contral, a8 it now is, with that of & first
class road of any gage; for the cross sections
are confessedly too small, and the timber sub.
structure must be considered as at best but
somi-permanont,

The traffic is very light, They run two
daily trains each way, the mall and the mixed.
The schedule times for the trains are; The
mail, 14} milea an hour; the mixed, 10 miles
an hour,

The foregoing information is given in the
Railroad Gasette, by Mr, Henry (. Prout.

- -
The Alr and Fires In Bulldings,

A correspondent, B, ., states that there is
o pressing necessity for some systom of con.
fining fires to the bulldings in which they orl.
ginate, and he points out that the alr has ag
much to do with conflagrations in cities as fire
itself. The foree snd heat of the ale, during a
lnrgo fire, are sufliciont o destroy plate glass
windows, and so ostablish communiontion bos
twoen buildings, o thorefore wuggests the
cmployment of fron shuttors to dlose all open-
ngn in bulldings ; theso shutters, to e worked
by hand if hydraulic or steam power were not ayallahle,

could be connected together, so that one operation would suf-
fioe to closo them all,

AT Chicago reoently, a lady at church was soon 10 bow her
head as If in plous thought, Sho snddenly ralsed it and
leaned back sgainet the seat, when an exploslon ocourred

that shook the bullding, She had pressed too heavily on an
alr cushion bustle,
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THE NEW ST, THOMAS' HOSPITAL,
This hospital Is ono of several noblo charitable institn
tions, established in London, and endowed by the ‘' Boy

pressure. The warming of the side walks by this means | but only the vibration of a substance, which, necording to its
would pravont tho freesing and bursting of hydrants and | various forms of motion, gencrates light, heat, or electricity.

water pipos

King,” Edward VL. It originally was erected closo to the | but {f nocossary, resorvoirs of hoat should bo constructed,

further, or Surrey, side of London Bridge, but was rendered | and o charge mad:

unsuitable for its purpose by the proximity of the South

EBastern Rallway, an extension of which took away part of

the hospital grounds.

tho milway company
as compensation, and
from the sale of the
rest of the land, which
was very valuable, the
trustoes detormined to
orect a new bullding;
and as the neighbor-
hood in which the for-
mer  building  stood
was already amply pro-
vided by the celebra-
tod Guy's Hospital
with the means of re-
lloving the suffering
poor, & sito in another
district was  decided
upon. A position on
the Southern Thames
Embankment, facing
tho Hounses of Parlia.
ment, was finnlly se-
lected; and the hospl.
tal, consisting of five
soparate and similar
buildings, of which
our engraving presents
two, was ecrected and
is now in use, The
building in the back

ground, between the
two sections of the
hospital, isthe chapel

The river Thames flows
in the foreground of
our picture, and the
hospital buildings ex-

tend from near West-
minster Bridgetowards
Lambeth Palace.

The buoildings are
thoroughly adapted to
the requirements of
tho charity, and areat
the same time worthy
of their noble purpose.
Handsome as the now
structure is, all un-
necessary expenditure
has been avoided and
every advantage which
scienco and experience
can puggest for the al-
leviation of the suffer-
ings of the sick poor
has been secured,

“ Thesa great pur-
poses,” snid Queen Vie
torls, in opening the
now buildiogs to pub-
lie use, *‘aro not least
effectanlly  promoted
by an adequate supply
of careful and well
traingd nurses; and 1
do not forget that in
this respect your Los

With enormous sums, received from

|

i
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pital is  especinlly for
tunate,  through the
conneetion with itof a

stafl tmined underthe
direction of the Indy
whose name will al.
ways remain associn
ted with the care of
the wounded and the
nlek.”

The alluslon is tothe
oolebrated Miss Night.
Ingale, who has on her
hauds the organization
of the stafls of nurses of several of the London hospltals,
sod who glves herself freoly and ungparingly to the work
with which her name is inseparably connected.

o~
Snow on Leoaky Roofw,

R B. M, of Utica, Now York, suggesta tho application of
waste heat trom the house by conveying It by a tin tubs up
o the eaves of the rof, To the lower end of the tin tube
should be attached a conductor, armnged over o gas burner
If thoeaves are kept warmer than the apex of tho roof, the
saow will molt and leaking through the roof will be prevented
An iron steam pips three Inches in dismeter, threo feet below
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Light,

According to the t ry generally received at prosont, the
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wholo universe ls an hnmeasurable sea of Lighly attenustod
mattor, Impereoptiblo to tho senses, in which tho heavenly
bodlos moye with searcoly any fmpediment.  This fluld,
which In eallod othor, fillg the whals of Rpaco- fills the Inter
valn botweon tho beavenly bodies, ne well as the pores
teratioss betwoen tho atom

orin
The smalleat
particlon of this pubtle matter aro in constant vibmtory mo
Hon; when thiy motion is communieated to tho rotine of the
oye, it produces, if the impression upon tho nerves bo sufll
clently strong, o sensation which wo call light

i of n substance

Every nub
stance, therefore, which sets the other in powerful vibration,

Is luminons ; strong vibirtions sre pe realved as lntonse lght |

{ In this vicinity,

Tho heat now wastod s enormoun in quantity ; | ==5Speetrum Analywis, by Sehellon.

: =l By Y —
Thoe Mudson River Xeo Crop,
The present winter has been a most favorable one for the
Tho harvesting of ico is now at Ita hight
and within fifteen days it will probably be
brought to & close. The
city of Now York is chief.
|'y,- ..u].phwl with lce from
the Hudson river, along
whosoe banks, commenc

New

York dealers,

ing some miles above the
city, many very large and
houses are to
be found. Thirty thous
and tuns are commonly

costly ice

stored in a building, but
some - of the jce houses
have & capae iI'\‘ of seven-
ty thousand tuns,

The work of gathering
the ice is worthy of a
passing notico, It ia first
nicely seraped and planed
for a distance of threo or
front of
or near the house, and
then cut up into blocks
or cakes 22 by 32 inches,
and places 44

inches square, the work

four acres, in

in somo

of cutting being done by
gaws made for the pur.
pose. Then a canal s
cut from the sawn acres
to the mouth of the ele
vators at the house, and
through this canal the
[Mvmrn shove the ice
along till it reaches the
elevators, which are
worked by steam, which
catches it up two cakes
abreast and conveys it to
open slideways on each
floor of the
when it shoots out and

building,

down on to the floor over
an Inclined ]»l.‘uux where
stowers stand ready with
hooks to pack it away.
Since the company heve
brought steam
into use to work the ele-
vators with, instead of
horses, cachh house man.
| ages to lift from the riv
(A ;1;,1“‘, R “ or and stow away fhin_v
i) e Tt T cakes of ice per minute,
I wh' il | each cake weighing about
T,i:'#v!ﬁ 250 This is
".ﬂiii“ g 18,000 cakes per day, and
) I | as

. nglm b

pounds

there are forty-two

-

AU ico houses on the river,

b | 756,000 cakes of ice are

housed |].\i1}'; or, to get

it into weight, 94300

tuns! One single eleva
“;‘ | ! / l tor is capable of putting
{ in 2,250 tuns per day

A The total
jce stored for

amount of

our city
market is one million five
hundred thousand tuns,
belng almost one tun of

the crystals for every in.

habitant of New York

/ and Brooklyn
¢ In the harvesting of
this great muass of ice

there are cmployed 6,500
! moen, 1,000
12 steam engines

horses, and
There
el are over twelve compa
i nles in the business, one
Kunicker
Company-—oen-

of which—tho
l"?‘ l‘\' r l!"'
Joys fully one half. ‘The various planes, plows, saws, cleva
tors, and the operations of ice harvesting gens rully, were
fully Iuxtratod lust yoar in tho SCLENTIFIO AMERICAN
- - - —
Antiguities for the
Museum,

About two hundred boxes of the Phonician antiquities,

The CUyprus Metropolitan

collocted by Gonersl DI Cesnola among  the mins on the
Inland of Cyprus and vecently purchased for the Metropolitan
The

Mustrative of the ||uhv[)'

Museum of Art, havo arrived in this clty collection,
which contains ten thousand plecs

roliglon, artand race of tho anciont dwellers on the above

:‘”n:ﬂﬂlu’ of the W“M- :“l melt the know for n ‘F""““""'nlhl woak vibrations an falnt Hght, but both of them prooesd | mentioned laland, which wero discovered on the sites of the
row or four foot on each side of the pipe, and this whon | from the luminous object at tho extrsordinary speed of | Temple of Golgos and the Tomb of Idalinm, is datod at from

the stemn han passod through 5,000 feet of colled pipe. Of

course the boller for thisermogement is s largeone ; itis, says

R. B, M., of sixty Lome power, and works at ninety pounds

180,000 miles In o pecond, and they necessarily diminiah in

1,900 to 1,800 B. . Twenty thousand dollars of the pur

strength and proportion as they spread themselves over o | chaso money has already been pald, and the balancs, we

greater space,  Light I not, therefore, & separato substance,

learn, 18 dug within two years,
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d Club Cattle 8how, from which we extract |machines are Joft out in the rain (o their great detriment. A
notes: veo of various tagricul: | fow pounds of paint, woll distributed over the Implements
omonts, and the reanlts obtained by their actunl [out of emplay, would onsare many of them lasting moro
CWhould remark, fn pasging, thiat the Smithfiold | yoars than they do, under the lotwollalone system, anod
b, under tho ausploes of which this exbibition is yearly [keep them good looking all the while,
: dwuwn-n-ﬁ-la\—. London, ia an associs. | Wood's
tion num among its members all the great landowners, COMIINED REAFERL AND MOWER
farmers, eattle breeders, and agricalturists of England. It |js considered the best. The raker's seat is so placed that ho
is devoted to the furthersnce of science In all | can easily lift the crop and gather down the grain. A seat
its branches, and especially to the improvement of the various  for the driver has beon added, which notonly removes weight
breeds of cattle, from the horses' tacks, but so balancos the machine that all
THR DOUBLE FURROW FLOW. prossure In takon from thelr necka,

Chief of all other novelties made, porhaps, within the last | Messrs, Haughton & Thomas, of Carlislo, have introduced
two or threo years, Is tho doublo furrow plow, and the spo. | # ronping nnd mowing machine, called
cial machine made w Messrs. James and Frederick Hownrd, THE HOYAL OLIPPER,

of Bedford, who are the largest agricultaral Implement (g, 0 and frame aro so connected that, by the application

: they were to bo seen in the shod when the reaping was over;
)  Farmer u dotailed reportof the re- | wo regret that this ls not always the case, as too ofton the

makers in England, combines the best points yet obtained.
Tho plowman has mervly to reloase a lever handle, when, by
the onward progress of the horses, the shares are lifted out

of aserow, the driver ean set the fingers and knife to any
anglo of ““cut” without loaving his seat.  T'he crank shaft
pinion is fixed noar the upper bearing which tends to even-

of tho ground, which greatly facilitates the turning. To | 0 o0 oaring of tho brassos,
sliow, lhog'na: t saving (;f ‘:b‘" "'fh;;,:;d by the ‘;:l" 0:‘:]":: '::l'“ Mogars. W. A, Nicholvon & Son exhibit

ement, an instance of a farm o neres enltiva y
(P:u eo‘l'lne system is given. In this case, there would bo A DOUNLE ACTION MAY MAKING MACHINE.
80 acres to plow for wheat, 80 acres for barley, and 80, say It has four motions, namely : a forward motion of the or.
thrice, for roots or green crops, which togetber make 400 | dinary speed and . more rapid one, and also a slow and a
acres 1o bo plowed, being one hundred days’ work for ecight | quick backward motion,  Tho quick forward speed i ealeu.
horses with four single plows. Tho same work would be |Iated for a heavy slow horse, while the ordinary specd is
done in the same time by five horses with two double plows, | right for a quick stepper. The ordinary rapld back action is
thereby setting two men and two hores at liberty to bo em- bost for lightening up and finishing the crop, and the slow
ployed in other work, Theso 100 days for two men and two | motion, for delicate handling of grass that hag been allowed
ho;oea cannot bo valued at less than 108 ($2.50) a day, which | to stand until over ripe.

b, For Fisk bituminous or asphaltic, $2.50 per square yard.

6. For wooden, §§ per square yard,

When not subjected to much travel, the cobble stone pave-
mont In durable, it woll laid, and comparatively cheap to
mndntain,

The Belglan granite or trap block pavement s mors ox-
penslve than the cobble stone, but is mueh botter for travel
and infinitely more durable undor heavy traffic; and it is
vaxier and cheaper ropaired than any other kind subjected
to equal wear,

The Guidet improved pavemunt has been in uso but a fow
yonrs nnd gives satisfaction so far, but it Is tho most expen.
ulvo ut first of any in use, and ita darability and proportion-
o cost of maintenanco in yot unknown,

The bituminous or asphaltic pavements wo far have not

proved werviceable in thin city and are oxpensive to Iny and
maintain. In many Europoan cition they are woll thought
of, but in Paris the uss of horaes on them, unless smooth
shod, In forbidden, and great difficulty is experienced in trav-
elling on them with smooth shod horses in winter westher,
Thore are, and have been, many kinds of wooden pave-
ments Inid in this city within n few years, but so far all
have proved very expensive to lny and maintain, and it s
doubtful if any form or proparation of wood can be mude
nnd mnintained excopt ot great cost, as the samo orgnnie
difficulty exists with all kinds, namely, speedy decomposi-
tion; varlous preparations of the wood have been tried
within the lust ten years, but all have failed to preserve the
wood from decay. . Of all the wooden pavements in use, the
stone foundation appears to be the most durable,
Horewith is appended a statement showing the amount of
wooden pavement laid in this city since the year 1866, in
various places, with the number of square yards and the
contract cost and total expense of each,

gives £30 (§250) gained, or above 3s. (75 cents) per acre Pﬂ’: THE SKELETON HARVEST CART The b o vattle 1e 301058 dad Ve
snnum. On & farm “’“‘gd:i‘l“‘f“ ‘l‘°";: ""; "‘f‘“ "‘:"&’:“' is a light wagon designed for use in the harvest ficld, where | cost has bm‘;,.m4no7, exclusive of 1,416 ynd: x.:'::
plows, plowing ';ch;):a: 'T'ux?d"m o °'r‘; k:: heary bodied and wheeled carts make such indentations that | private expense, the cost of which could not at this time be
teams and four dou Pmd" '°b o ;”‘:‘:';ho It |the plowman has difficulty in getting over them. With a | ascertained : the average time the pavement has been laid is
ing two men, two boys, and two °"":h‘°t e hould. fop | \mEth of 12 feet, it has & breadth of 6 feet 6 inches. about three years, and its condition such as will average
S tSmineeal by, OuX CORMNAODRERTE PRI SIOsL Rl G000 [ egket’y patent about one half rotted and worn out; during the present year
heavy work, supersede the borse altogether. The engines DALANCE ELEVATOR there has been oxpended airs to

dy to start into & fresh field the moment they have pended on ropairs wooden pavements
SR las a trongh made of a sufficient length to enable the corn | the sum of §85,000, which, at the cost of $4 per yard for
stopped work, and remove themselves and the whole of the 2 g 1 21,250 laid

tus without any additional manual or animal labor, | °F hay to be delivered at the req\med hight without raising | relaying, gives 21, yards relaid, or §§ per cent of the
5.3 s : the trough to an almost upright position, consequently the | whole, and the amount of the appropriation for the year has

FISKEN'S PATENT WINDLASS | produce elevated is delivered farther in the stack instead of | been insufficient to do the needed repairs, consequently
consists of two drams carried on & strong angle iron frame, | heing dropped just at the outside, as is the invariable result | many of the streets which were first paved with it are in
mounted on wheels. These drams are driven by strong spur | ghtained from all elevators in which a shorter (and therefore | very bad condition.
gur:ng. ;o v]rhich Toﬁogeg comm':lni:-wd by me;m;l of a cln;'l;per) trough is used. thﬁn:;:ml;s; thl: i;o ::r&l wtoo:!oln p:vseom&u will be :;lsd u;
ction cluteh moving y up and down on a spindle, on |  Phe y, it is estima at ot least 80,000 equare yards o

which is keyed the double grooved pulley, round which the THRASHING MACHINES renewal will be required in each year to maintain the pres-
endless rope passes and keeps it always running.  Both the | made by Messrs. Nalder, differ from those of other makers in | ent quantity ; and if that is done with patented material at
drums run on eccentric axles or studs, and cither or both of | {1,y relative position of the places for the corn, chaff, cay- | the present price of $4 per yard, it will entail an annual ex-
them may be thrown into gear at once by means of levers. | ings, and straw. The former is delivered at the back end of | pense of $320,000 for 18-8 miles in length of streets, or an
The main winding drum is underneath the frames and a8 | the machine, and the chaff behind the head wheel, having a | average of $17,486 per mile per year, while the repairs to
near the ground ma practicable, thus keeping the draft very | more roomy span than usual, which also enables them to | stone pavements in 200 miles of streets have cost but $150,000
low, & w:; ;hkh anm; b: ove; wim:lwd- It r‘e"volv: in  blow the chaff for chaff bagging direct into the bag at once | or an average of $517 per mile per year.
a horizontal direction, and the coiling pulleys are allowed 10 | without the use of an extra blower strap, the bags bein,
swing freely round to suit any angle at which it may be de- | fixed on a sliding frame and taken away from either side o%

sired to work. By this means, all undue strains are avoided. | the machine. : X
The winding forward dram is on the upper side of the fram- < lowing prediction: It has been my province fora great num-

ing. and contains 50 yards of steel rope. This rope is pulled The Cost of Pavemonts. ber of years to encourage and promote the use of high pressure
o':gginfmm“d Sodked 1o 8. claw Al!::hor. W'hl:, igp is re-| Commissioner Van Nort of the Department of Public|5team,snd, by working it expansively in properly constructed
quired to move forward, ss the land is cultivated, this dram | Works of this city has made careful investigations into the engines, to effect a saving of fuel under any condition and
is thrown into gear, and as it coils the rope on, the whole | subject of the various kinds of pavements now in use on and every circumstance in which it is employed. I need
machine is drawn forward or backward, the steerages with streets. From his report, we give several extracts below. lﬂl:@ly inform you t!ntfmndx lins already been done in that
which each windlass is provided enabling it to follow any | It willbe noticed that, of the various kinds of wooden pave- | W& and that a saving of one half the fuel has been effected

Steam Emprovements,
Sir Willlam Fairbairn, in & recent address, made the fol-

hedge, no matter how crooked. ments that have been laid, none have successfully withstood by working high steam expansively, or in other words, it may
Messrs, Barford and Perkins’ the test of actual usage. It did not require, however, any
. flicial report to advise us of this fact, for the wretched con-
THREE FURROW FLOW 9 '
jon of the . t
5o atmale in domtatruciton, And the frams g dition of the streets in which wood has been substituted for

2 5 " | stone is ample evidence of the unsuitableness of the former
allel bars instead of beveled framing, a lighter weight is re- | for city thoroughfares and heavy traffic.

quired to produce equal strength, The plow is very manngoe- itums z 3

able at the headlunds; the steerage is quick, and the holder ":;u:h‘l):euon‘l:x o;n :tt:l; o‘;.;::l:::et:m .:d‘ e:‘::‘:::

Xng o :‘” li‘: o: ;;o '"Tho"? (e unplfmemd?lmn i dmthﬂ | during the duys of the Ring, parties contrived to gt Srmlts

oy ¢ E eldtl? 2 ° T‘lm;” ;m: 4.xpall;.mg, :; ur to lny their combinations of tar, gravel and stone. a re-

m;:onmy 4 ¢ IB:’:: gct:lmd n;::’é a.\'n d PUEDED PrpY: | sult a iarge portion has been removed, snd the present ap-
e Lo S £ ez pearance of the roadway where it remaing would be a dis-

A XEW STEAM PLOW, grace ton military corduroy. The Commissioner says nothing
in which the principal novel feature is a combined plow and | on the subject of foot pavements, though we shonld rejoice to
subsoiler, which is convertible into a three furrow plow or a | see the department over which he presides take some action
two furrow plow and two subsoilers. There isa strong ' in regard to the dangers of the sidewalks which now line
bracket sttached to the side of the frame, and the sabsoiler | our principal strects, 1t has become fashionablo of late to lay
tine is fixed In the same with a strong wrought iron shoe ' massive blocks of granite in place of the times honored blue
upon it, snd runs in the previously plowed furrow close be- | flagging. The friction which wears away the Iatter simply
hind the wheel. This tine and show can bo so regulated an | polishos the former, 8o that, on'wet days and more egpecially
to go to any depth, from 8to § inches below the plow; the | in lcy weather, they present a surface as dangerons as one
plow follows, and covers up the loosened pubsoil. The wee- | of smooth ice.
ond subsoiler runs immediately behind the first plow, nml] Add to these the system of raised vault covers, which are
the second plow follows, sud sagain covers up the loosened | just curved enough to cause an unwary walker's feet to slip
subsoil, and leaves the firm furrow unbroken in the subsoil | from under him, and it is doubtful if & more complete man
for the wheel to pass over in the next * bout,” which is, ax | trap could well be devised. Iron pavements are even worse
already stated, immedintely followed by the first subsoiler, | and indeed the only materinls, over which one can pass in

and thus the whole field §s plowed and subsolled without a | frosty weather without foar of & sudden fall, aro the limo.

wheel or the losst pressure upon it, snd leaving itin a fine, | stono fings or granite of which the surface is made very

1oose, broken up state, allowing thejwater (o sink freely, and | rongh and irregular.

be also operated upon by the winter frost and air. The Belgian payement, it will bo noticed, is considered the

best ; and smong the others enumerstod are the old fashioned

REAPING MACHINGS, or cobble stone pavement. Tho roport states, In rogard to

they have received » wonderful impetus since the English | prices for new work, that they st present mngo about s

Exposition of 1851, Americans, Englishmen, and Scotch. follown ;

mwen have allko beon vieing with each other in an attempt to | 1. For cobble stone pavements, 55 cents por aquare yard,

perfeet them. There is searcoly a farm of any size (with a| 2. For Belginn or trap block, $2.40 per squaro yard,

tenant of uny enterprise) whicl ecanuot exbibit one in its| 8. For Guidet improved, $8 per squaro yard,

phed after the work is over for thoe senson; and on many [ 4. For granite block, like trap, $2.56 to $2.80 por square

farms there ars four, five, and six in use. Wo have sald that | yard.

be stated that the same quantity of fuel does double the
work it accomplished forty years ago. This, you will ob-
gerve, s o well known fact; and it is encouraging to find
that we are still far wide of the maximum of pressure by
which still greater saving may be effected; and I entertain
sanguine hopes that the time is not far distant when an.
other half may be saved, and when we may congratulate the
public on & further saving to the amount of one, or a fraction
of one, pound of coal per horse power per hour. This can
only be effected by an increase of pressure, retention of heat,
snd o judicious application of the force through the medium
of a well constructed engine. I am not prepared to state the
amount of pressure to which steam may be increasod ; but,
judging from my own experimental researches, and those of
others, 1 have reason to believe that we are still far short of
the maximom to which the pressure of steam and economy-
of fuel may be earried.

SINGULAR DEFECT IN AUSTRALIAN GoOLD,—It said that
some 6,000 or 7,000 1bs. of Australian gold, known as ** brit-
tle," having recontly been coined by the French mint for the
Bank of France, all the pieces have been found to admit of
Ieing easily broken, and they have therefore to be remelted.
This is attributed to the presence of a small percentage of
antimony and arsenie, extremely difficalt of removal; and
theso elemonts are known to produce s similar effect in all
metals or alloys which are subjected to the moleonlnr changes
inducod by the pressure and heat developed under the action
of the dies in the coming presa. A medal, which bears on
the obverso tho portraits of Dr. Junssen and Mr, Lockyer,
and on the reverse the charfot of the sun with Phabus indi-
eating the prominences of an eclipsed sun, has been for-
warded to the lstter gentleman by the French Government,
in commemoration of hix discovery of the method of obsery-

ing the sun's chromosphere without an eclipse,
————p Y ) P

It isstatod that the authoritios of the Royal Gun Faotories,
Woolwich, England, have designed und are prepared to con-

struct a 70 tun gun, which shall throw « projectile of 1,400
pounds.
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Recent American and foreign Patents.

Tmpravement In Revelving Fire Arm,

Otte Behnedloch, Nroaklyn, ¥, Y, ~The object af this tnvention s to
It w 88 many ballaof & given slee as possibio from & barrel of mintmum
,'_ﬂ'..u At this e nocompliahod by construeting the several bores of o
e tungular shipo, one angle of the triangle having (ta vortox hear tho con
1o, Whilo tho other two tiave tholr vertioes near the olrenmforence of the
wylinder, Theso trisnglos may be plans or spherical, and Ioscvles or ather
‘wine, sinoe the privciple involved consleta 1o caustng the balls to approxl
ALO A% neaTly A possible to the center of eylinder, and 1o the wlosest Jux.
taposlifon 1o one another. Thls ntilizes the greatest portion of volame of
o eylinder without tmpalring the Beoewary strength of (he melal

Improvement in Pipe Tengs and Catters.

Jathes E. Roache, Now York elty.—This luventlon relates 1o an aidjosta.
ble Ald very stmple lnatrument for clAmplog pipes, tubes, and other ohjects
of varying diameters, and to means whereby the satme (nstrument can be
converted into & entting 100l for pipes and cylindrical or prismatic rods or
tubes. The (uvention consiats in the Lew genecral arraagesient of parts
Whereby the toags will be operated by & strong Jaw resting o6 & lever that
1 vertically sdjustable, and bas (ts folerem 08 the end of 4 screw, 0o that,
By tarniag sald sorew and rabilsg or lowering the lever, the sise of the
tongs will be adjusted for smaller or largor articles. The Invention alo

(ate (n tho ArTang of » tng tool, which le placed upon the re.
oessed griplog edge of Ao movable Jaw, and thereby tinld with womclond |
Armuess 1o op In the d

Tmproved 0il Cake Stripper.

Washiogton Hawes, Purt Rickmond, N, Y.—This invention consiate of &
revolving exdinder with one or more hooks or polnts In its surface combined
with a table, whereon the ofl cake to be stripped of Its eloth covering Is |
g placed under the oylinder (n stich mannor that one end of the oloth cover s |
\ nooked up by pins on the oylinder, and attachod to [t o that th revolution

3 onlises the cloth to be wound on 1¢ and stripped feom the cake, Which 1s firat

3 moved from under the roller sud then over It and partly ander It agaln, In
g such manner that tho cloth which is wrapped over the cake endwlse will be
uawrapped from both sldes and the ends, and the cake delivered upon the
table, to be removed, The motlon of the cyllnder then cosses, snd the
oloth pulled off by hand, the cylinder belug revolved by pulling the cloth
E An elevating device 1 also combined with the table for use, If necessary,

. 1n pressing the cake upon the roller, 1o cause the plos to engage the cloth.
Tmpr d R for V. 1

Augustus H. Marphy, New York city.~This Inventlon conslsts of adjust-
able beartaps, with friction rollers for the rudder post, placed on the deck
snd sdjusted aroand It under 8 collar attached 1o 1L by scrows, 40 &4 L0 make |
& close bearing that will prevent lateral play, and at the same time allow 1t
10 tura freely, also %0 &4 10 SGPPOTT & POrtlon of the weight by the coliar
which, sald bearitgs snd the collar belng removed, will allow the rudder to
be unshipped and & Dew one to be shipped readily at sea, ln case of necoml-,

! ty. The lnvention also consists of arod o applied to the rear edge of the
' rudder In such manner that fa case it b dest 10 support the

" lower end of the rudder with brace chalns, they can be attached above the
‘water and afterward let down to the lower end, or, (a case of shipplng & new
rudder, the chalns, after dolng service at the lower end, can be ralsed up to
the sarface of Lhe water to be detached.

Improved Water Ram.

Christopher Hodgkins, Mariboroagh, N. H ~The favention conslsts in
holdlog the valve beam Dy aslide. The two supply pipes of the ram are
provided at their outer ends with valves which are suspendod from & beam,
for the objects specified In the letters patent of the Unlted States
numbered 119,76, and dated October 10, 1571. lnstead of communicating di-
reetly with the alr chamber, the pipes are In the present case separsted
thereform by diaphragms of lesther, rubber, or equivalent fabric, made
stightly bagziog above the apertures of the pipes. The spring water
or lguid to be ralsed Is admitted through s pipe to & chamber, which
nmmmt: gms and the b of the alr chamber.
‘A valve closes shole o the bottom of the alr chamber. Thus it will be
Soon that the operating water fo the plpes Is separated from the water to be
ralned by the bagglog Tho water to be ralsed 16 further sepa-
rated from the discharge pipe by a sultable yalve. When a valve of one

| supply pipe s ralsed, the pressure of waler within causes tho disphragm
above (t to be swelled up, aud the water ln the chamber, belog thercby
pressed and belng Jess elastic than the alr in the alr chamber, enters the alr
ehamber, whence [t escapes to the dlscharge pipe. The samo action will be
effécted alternately by the two pipes, asthelr respective valves ard closcd.

R Tmproved Wagon Brake.

s

i,

whlte bread, prodoces oae hnndred and twelve kilogrammes of white bread,
out of one hundred kflogrammes of gratn. By this process, without grinding

& yield of trom ope bundred and forty Bve 1o one hundred and ANy kllo
grammes of white bread s ubiained out of ane hundred Xlogramraes of grein
~a yleld vxceeding the ordinary one by thirty three per cont. The graln i
slightly wet with two or three per cont, aecording 1o s dryness, of water
heatod to 00+ or 40 eentigrade,  Steam may be amployed If destred. TRl
wetting In mude mechanieally and gradunlly as the geain ts required for de
corticurion, In three or four minatos after befng molstened, the peliiole of
the grato expaads and b ready for decortieation, for which any sultable ap
paratus may be smployed, The graln after betog molstened should not
tand mare than Nfteen minutes before belng submitied Lo the decortieating
Process, as the dampoess, (nstead of belog confined to the pellicle, would
begin to alfect the bodies of the kernels and make the decortication more
diftealt. The grailn when properly decorticated can be preserved for any
destred longth of time, to be afterward converted Into paste, when required
To remove the coloring matter of the graln, which v Jocsted directly under
| the epldermis, and which, npon fermentation, produces the krown bresd,
the decortioated graln Is steeped (o & bath of water heated Lo B0 contigrade
for half an bour, by which thme the temperature of the waler has fallen to
o arw The water 1s then docsated, and new water of (he same Lemper-
Ature—aamely, £ or 8, a0d ne more—is put on the grals three or four

times In the space of three or four hours. By this time the grals bhas al
sorbed enough waler (o be easlly converted Into paste, which ls done by
passing it twion through cylinders stmllar to those used by chocolate deal
ern.  The paste thus oblalned Is ready for fermentation, snd has then only
Lo undergo the ordinary haking process 1o become good hread.

New Apparntun for Genlning Genpowder,

Paul A, Oliver, Wikeabarro, Pa ~This Invontion has for [1s object to fact)-
ftate the reduotion of gun and Llasting powder Into gralos of the requisite
slze and configuration ; and conslets principally fo the use of & serfes of ro¢
clprocating kulves, which cut the onkes of powder Into pleces and gradaal.
1y meduce the pleces until the desired degree of finencss has been obtained,
all without creating waste In the form of dust 1o suoh an extent sathe
samo s bolng erented by the devicws now (o use. The lovention also cons
AIAlA In the cotabloation with sald reclprocating entlers of adjustable feed
devieos for moving the powder to be cut, and of means for clesulug the
kulves of any powder that may adhere 1o them.

Tmprovement in Oyster Tongs,
Tsane Bmith, Bruceport, Washington Territory.—~This lavention consists
In providiag the head of & palr of oyster tongs with tranaversely perforated
ribw 20 W5 10 render the bars more readlly and convenlontly detachable,

Improved Cultivater Plow. p

Coaly Bllaps, Norfolk, Va~This Invention relates to donble mold board
or shovel plows, aud conalsts 1o constructiog the wings not only with & per.
foration by which they may be bolted (o the shoe, but also with & separate
stod on the lnside of cach shank, which serves (o take the straln off the
screw and hold the wing securcly in position. The ratehets or notches oo
the side of the thank and shoe, by which this object war sccomplished In
the tmproved caltivator plow, patented May 7th, 182, are somewbat dim -
calt Lo east, and hence more oxpensive than the stmple stud ander the pres
ent plan, while pamallel serles of perforations allow the required adjust.
ment. The lnvention also consists {n the mode of giving to the

Improved Wash Holler Attachment.

Faward Choate, Xew York ity ~This fuvention has for s olject
ol s tmproved sutomatio cirenlator for wash botlers, sod other
and vessels 1n which stestn v used 50 & eheansing, bleaching or
agvat, and tt conaiats in the Sanged plate provided with & discharpe
and having one of more cpeaings formed o the Sange st e end of
plate turthest from (ha pipe, sod balf u ineh, mote of less, below the
plate.

1

ir

Improved Wagan,

Jokh N, Stewart, Bolfast, Me~This Invention has for 118 ohject (0 fm-
prove the construction of slung bodied carts, in which (he cart body rests
wpon springs which rest upon the middie part of & crank axle, s (hat the
eranks of the sxie may be securely supported in position; and 1t ponalets in
e slotted stakes tn combloation with the bends or crasks of the axie, and
with the cart body resting upon springs attached to sald sxie. By Ihis con-
struetion the axle will be held firmiy In wdllo-.uimvm the body
may move up and down apon the wprings.

[mproved Torn Table for Railronds.

Joun Enright, ('lu.v-llnd. Ohle.~The luvention consdsts in 8 tarn table for
raflrosd cars or locomatives made 1n two parts, constrocted snd spplicable
10 each other 8o as to exelude dust and prevent obetructions 16 15 ssay
morement. 1t also consists in forming s step snd groave enlsnged 1o re-
celve lubricsting material

New Steam Coupling for Heating Raliroad Cars.

Wi, N, McDaffay snd Beojamin ¥. Jagues, Petersburg, Va.~The lnvention
constats (0 & conpling wherein the stexm fulet snd outiet valves and the
urapples which bald together the two parts are opersted stmuitaneonsly by
Uhe same device 8ad by the same movement. The tavention blso conslets in
combinizg, with the heating pipes or coll, & pipe wiich carries the condensed
steam back to the fred water chamber, tank ar vessa! counected therewith

Now Mackine for Bending Bars and Tubes.

Amos Harris, of ML s, Minn,, ssaly to hl if and Fraokiin L.
Putoam, of same place~This Invention relk to aa fmp d app
for straighteniog of bending metal bars, shafts, tubes, rods, ote.; and it con
slsts In the combination of & hook, s serew, and & bearing plate, forming »
clamp sdapted to control wearing sabstances on opponite sldes of an artd-
cle to be bent or stralghtened, and can be used to drsw such surfaces
nearer togelhier or apread them further apart ustil the desired effect has
been obtalned. The invention is spplicable to sll shafts, ete,, while the same
are 16 lathes or hung o besriogs In shops, or In sny other position what-
ever.

Improved Elevator.

Audrow Diass and David Brown, Brookiyn, N, V.—Thls invention relates
to elevators In botels and other bulldings, whether used for elevating pas

ogers, ba , OF dise, and in one or more plates or
shutters connected by chalns or ropes with the bottom of the ear or freight
platfornn, so =4 to partition off and close the elevator well when the car
or platform is ralsed, thus preventiag danger Lo Jife from falliag down the
well, and stopping the draft of alr and closing the communication by
which ire {s apt 0 spread from one sLory Lo another.

ITmproved Oscillating €hair.
Willlam T. Doremus, New York city, ~This {avestion has for its object to

pitch of the plow by a slid | d wedge d between the standard
and beam, whereby, by stmply loosening s stagle clamp screw and moving
the wedge 1n efther direction, any desired degree of piteh may de obtatned.
The Invention also conststs u & new mode of armangiog the handles with re-
spect to the plow frons by attaching them about midway between sole and
beam, and 40 that they will be brought Into an obliqoe plane passtag under
the shovel or plow, This armangement Is found by practieal experiment to
give the plowinan an esster and more complete control of the plow.

Improved Manufacture of Jewelry.
Shudael Cottle, New York city.~This invention consists o a pew method
of forming an inger barrel o0 a jewelry base, and In certaln novel mesns by
which it is eff d with groat oelerity and any.
Improved Piane Action.

Jobn Shandelle, Huntavillo, Ala.~This lavention has for (ts object to pro-
duce a planoforte hammer head, which shall present a thin and elastio sur-
face 1o the string and retalin its original elssticity after long and coustant
use, and the Invention conalsts In constructing the hammer head of India

robber, and n providiog the same with an openlng near its tip or striking
surface.

Tmproved Smut Mill,
Charles Kuderll, Waumandeo, Wis~This (nvention relates to s new smut
machine in which s vertieal shaft, having o series of horizontal disks and
vertical wings, 1s caused to ravolve within an upright cylinder of perforated

_ Exra T. Backnam, Sonora, Cal.—This {nvention to tmprovements

1n that particalar class of self-acting wagon brakes in which the reach pass-
‘e loasely through the rearaxle and permits 1t to mova forward when the
wagon 1s descending s hill sod thus put on the brakes. The improvements

consist, first, (o the pecullar manner of snspending the brakes, and the ar-
mangement of the levers for applylng them; secondly, In an lmproved man-
uumﬁcmh‘m the bolsters and rear axle bed so as to
‘eause the fall welght of the load to regulate the pressure of the brakes upon
the whoels, Italso relates to an arrangement ,of rollers or a revolying

' aleevo upon thie front standards, for the purpose of acting tn combination

‘with the rollers on the bolster, to allow the bed to allde forward freely,
Mixing Apparatus for Soap, Paste, Clay, ete.
kiss, Brooklyn, N. Y.—This invention relates to & new wachine

{al haying horl 1 (nwardly projecting ribs, so that tho diakes snd
wings will throw the wheat or other grain outwardly agalnst the oylader,
while the ribs of the Iatter will again throw it In toward the shaft, thus
reciprocating the graln and insuring the desired result,

New Mixing and Grindiog Apparntus for Tuk, ete.
Joseph Martin, New York efty.~A saitable vessel, the (nterfor of which
15 made In the form of an fuyerted truncated cone, forms the outer part
of the grinder. The luner part of the grinder (s also made (n the form
of an inverted truncated cone, and fits Into the Interior of the vessel, space
belng loft botween the bottoms of sald parts for the lok and paint Lo pass
from the center of the core t6 §ia elircumference. Upon the top of the core
n hed i d with the driving pulley. A tube extends
down through the center of the core. Te the upper end of the tube s at.
tached a vesse! In which the (nk and paints are mixed. A post of & smaller

New

 James A

for mixing soap, clay, paste, or other material of any kind; and conststs,
it Is making the rotary mixing tool, which turus within the contalatng

cylinder, op and down, movable while belng revolved, »o that It will reach

L tate all the stratums of the contents of the eyllnder. This adjust-

sleeve cmbraces the sald spiadie beneath the contalulug vessel,
with an ssm of & rock abaft, from which another ann con-

1oo and then In the other. Thuls connection of the welghted lever
‘werves to regulate the position of severa) gear wheels, by which motion ts
d from the driviag shaft to the aforementioned screw spindle.

wleave has been carried down (o Its greatest extent tho
ver will be once more tpped In the oppostte direction to reverse
«100 of motion from the driving shaft. Thus (t will be observed
rrialns not oaly to the mixing tool sud mode of tura-
€ sattie, but aleo to (he medns of regulating the diree-

he Ariving shaft Lo the serew spludie.

ualle, stiffer, mmoothor, and wore uniform than
manner, belng thus more readily drivon and loss
d which shall at the same thng be no mor ex-
1he mode of forming horse shoe nalls, that ts to
round form, and then flatten.
‘whoe nalls made with rounded

dismeter than the interior of the tube passes through the core. The lower
etd of the post s secured to the boltom of the vossel, and its upper end
projects tuta the mixer. A valve retalns the tunk or palat lu the vessel uatll
1t has boen thoroughly mixed. To the upper part of the post {s rigidly at.
tachod & cross bar or scraper, I such & position as 1o be close to the bottom
Of the vesss), 40 that the tnk or palnt may be thoroughly mixed beforo It 1s
allowed to flow down Iote the grinder. The valve moves up and down upon
the post, As the Ink or paint passes down through the tube lnto the space
between the bottom of the core and the bottom of the vessel, it is torced, by
1ta own gravity and the centrifogal force cng d by the re of
the core, 1o pass up between the outer surface of the revolving core and
the loner of the 1 'y Yoasel, bolug thoroughly rubbed and
ground durlng 1ta passage. In the uppor edge of the vessol Is & spout,
ugh which the g d ok or patut Is discharged 1nto & recelver.

Tmproved Car and Cable Coupling,

Winseld 5. Nearing, Morris Kun, P —This nvention relates to s new kind
of clamp which s to be attached Lo railroad cars or other moving devices
for connecting them to wire or other cables that are in motlon, so that
whenever sueh car or device Is by the clamp connected to the cable It will
be propelled by the same, while 1t Will remaln At reat as soot as dlsconnees-
ed. The Inventlon consdsts 1o gonstroctiong a clamp of two plvoted Jaws
which are held spart by an lntermediate spring, snd can bo drawn togother
agalnst the rope or cable by & oatn attachimont 1o & lever (hal turns oa a pin
projecting trom cne of the Jaws.

Improved Insect Trap.
v W.Htel), G low, Texas, (0 himself and Willlam 1,
Cavitt, of same place,~This Invention has for tte abject to furniah an .
proved ant teap whioh shiall bo so goustracted thik the snts can get Inta 1t
rondily, but can wot got ont, so that they may be eanlly dostroyed ; and (¢
connlnts (0 the ant trap formod of the ring plste or diak, the two fuoltned
platos ronghenod apon (helr outer aldes and smooth upon thelr lnuer sides,
and the two lnelined platos suooth upon boll sldes,

Tmproved Caltivator,

Froderick W, Tolley, Ci kio, N. Y., nul twh and A. V. D,
Colllr, of same place.~This layontion bas for Its object to furnish & malle
able or wrought tron plow standard, which shisll be so constructed that it
will not clog or choke with sods, grass, weeds, or othor obatrugtions, and
10 which the plow plate ey be caslly and quickly stinched and dotached,
Ty salthble constroction, whon the ealtivator s helog used, the pressure of
the ground will tead to force the plow plate apward, and thus more secure-

1y fasten 1t 1o place.

farnleh an tmproved oscillating chalr, and dets i the of
oae or more hiages and oae or Imore rabber blocks with & pedestal sud chair
seat, and io the bl of & y nut, bollow screw, rigid plate,
hinged screws, and rubber block or blocks with esch otber and with the
pedestal and seat of & chalr.

Improved Saw Filing Apparatus.

Frederic E. Frey, Bucyrus, Ohlo.—~This luvention relates 1o & new grinder
machine for sharpening or gumming saws, circular or upright, sharpening
molding bits, or other srticles for which emery or grinding wheels sre used.
The iavention more par y o hanging the emery wheelin a
Jolated frame, which, by virtae of 1ta several jolats, s under full and sbeo-
lute control of the operator, who can therefore set and apply the grinding
wheel at any sultable angle 1o the article (o be sharpened.

Tmproved Reflecting Lamp Chimuey.

Adam Eunkle, Rirmingham, Pa.~This | has for its object to fur.
nish an tmproved lamp chtoey which shall be 50 constructed as 1o throw &
stroager Ught and be loss Uable 10 break than the ordinary glass lamp chim-
neys, and which will not require s shade when the lamp i used for reading,
sewing, and similar purposes, and wiich shall be caslly cleaned. The chlm-
ey 4 & cylinder of sultahle materfal, with Its sxis horizontal (o the spen
ends of which are placed lenses.

Improved Nut Lock.
Bernhard Fiirst sad Peter Octtiager, Lacon, LIl —This lavestion relates 1o
A new nut lock in which a spring dog 3ts Into & recess or chamber of the nut
10 bite against vertical grooves or creases Lo the screw.
Fuaocts for the Ladies.—Miss Ellen Ferris, Troy, N. Y., corns anasally
about $W0 with her Wheeler & Wisoa Lock Stiteh Maching, See the Sew
Improvements and Woods® Lock-Stiteh Ripper.

Inventions Patented In England by Americans.
1« led from the ¢ of Patents' Journal,)
Frow J ¥ 110 J Y 3, W%, 1ncl
Crvsmixc SToNE, xre—A. H. Smith, Brookliyn, X. Y.
Dixs—~C.F.Wilsen, Northbridge, Masa; S HMINler, J. EFolk, Brooklys N.Y.
Hosas Bavsnmme Macuixe—J. H. Small, Baffalo, N. Y.
Farzx Briixe Macsixe ~E. D, Averell, New York elty.
Przraxixe Corrox.~T, C. Craves, Hodsoo, N. Y.
Sapprs Cusaw—~W. B MeClure, J.C. Graham, HL.O.Clasghton, Alexsadris Va,
SPINXING MacHINER Y. ~O. Pearl, J. B. Battles, Lawrence, Mass.
—

NEW BOOKS AND PUBLICATIONS.

Tug NATIONAL BUILDER, & complete work on Constructive
Curpentry—for the use of Architects, Carpenters, Build-
ers, and Stair Builders. By James H. Monckton. New

York : Omange Judd & Co, 245 Broadway. [lustrated.
Price, §12,
A Rpely printed quarto vol 1 an exhauatt fse OD the sad

Jeet 10 which It ta dovoted. The stmplest methods of Sading all joints and
weometrical forms are given, including splayed work, groloed celllngss
framing, rooflag domes, niches, raktug and level moldings, ete. The topics
of stalr bullding and haud ralling are treated o an eatirely orginal sad
cxcellent manner. The work contalus nlnsty-two basdsomely evecuted
plates, with ane thousand Bgares printed tn colors, presenting designs for
Malr cases, pewels, balosters, and other carpeatry. The trades asd profes-
slous for which this book s written will fiad in it a great smooni of yaluabdle
(nformation condessed into the smallest cowpans.

Tue Owess CoLLror Junion Counse o Pracrioan Cues.
1sTRY. By Francis Jones, Clinleal Master in the Grammar
School, Manchester, England.  With a Preface by Profes-
sor Roscoe, F.R. 8. Price $125. New York: il-
lan & Co.
This is an adminable text book, written with the carcful attention to de.
i Y Inan el Y work, Although tutended, s its title page
Indicates, for the use 0f beginnors, It may be read with profit by all students
of physleal sclonee. Auy ono who b thoroughly sequatnted with the
cantents of this tthe book will have & well grounded knowledge of the
prinolples of the chemleal world. In tultion, the b at the ood of the
work will be found excoedingly valuable. .

Tue PRACTICAL MAGAZINE; an Hlustrated Cyclopedia of
Industrial Nows, Inventions, and Improvements. Price
2s. 6d. monthly. Published for the Propriotary, at 7
Printing House Square, London, England, :
A substantinl publieation, 101 tod with us on
whioh we obwerve Mr, James Short's loom, the Illulullu':::l.m:“u:
Of which aro extracted from our pages. The magazine 1s woll Lrinted, and

ke most Engliah industria) publications, has fts sdvertiatng pages well
Alled.
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gyrosoope. Conwalt Peek’s “ Meehanios for Sehools,"
ete. We will endeaver to find space and time to trans
1ate It nto less purely mathewatical anguage &t some
Tutare time, e
% asks: How far ean witoer
“B'..:)...ﬂc( e Jar, with a fire englne ¥ Answer:
Protmbly ot @2 foet, 8196 feet Is the hlghest that & 0ok
Wi of Wator a6 ho supported by ordinary atmosphiorio
Pressiro,
V. 1L N, says: T havea Tittlo tarbine
wheel with which [ruh my printing presses, It 1a sltu:
ated 1ty socond story. The wanufacturer stated that
I wonldl Jose no power by placiog (t there, provided |
made & raft tubo of the discharge pipe, by Inserting It
end 10 8 tub of wator and making it atr tight, 1 had the
Alecharge pipe maide siphon like at the lower ¢nd, The
query 1s: Do I loss power by the siphon arrangement |
and, (10 s not perfeot, would I ose power Ly the water
and tab areangement, and If bo, how mueh? IF 1 lose
pawer by olther arrngement, I shonld ko to know, for
10 that ovent Twoulis place the thing [n my celine, Aniwort
Any aresngomant by which yon make o eomplote seal of
e tower onid of the disohargo pipe agalosl the Ingross
of the atr, and thoe rotaln the tube foll of water, will bo
offvetive withen proporly construoted wheel, proyidaed
AhAC 1L I not placed at & greater hight above the dis
| eharge opening than that due the pressure of the atmos
phore, and provided that the arrangement does not Im

Stool Castings  To Pattern,” from ton Ihs,
pwan, éan be %'E&I «mm‘a fman- Colllug
& Coy, N0, 219 WALOF 81, N, Y.

MTho | Steam Trap exooln nll others,
The beat (¢ tho cheapont. Adilress 1 1L Dayis &
“Williamaon's Road § | Steam Pl

tonmer sd Steam Plow,
with rubber Tires, Address D. D, Willlamson, 8 Broad.
way, N, Y, or Box 15w,

Firo Enginesaddross R, J, Gould,
Nowark,N.J. oo g

3 yard Quarry & Contractors’ Ap
pzmmzmlnl e?:very:{g materialby Iron uhg.
WL Andrews & Heo 41 Waterst. N, Y.
Millgtone  Dressing  Dinmond  Muehine-
Stnplo, emeettye, dursblo, For desoription of (hoaboye,
o0 Solontifo Atnarfean, Nov, 25th, 1900, Aleo, Uinelor's
Mamonds, John Dickinson, 64 Nasaau ¥t Nmr' \’lurlki

' fa Bolting—Best Philadelphin
Ou?“hiem. “c' W?Any. lnm:ud A Cherry mmt.'l'hn-

P

‘on anothee page
g O or s

the Patent
cuaum“ h'ml il

milles. . H,
+ Noston, Maws.

~Iron Roofing. Seott & Co., Cincinnati, Ohio,
yufacturers of Submarine Exeavators,
Circalar, Gea. W, Parsoos, Salishury, M.

g u

'oml. Kocond Mining. Wrocking, Pamping, Drainage, or I 0 the Gow of the water. If the seal I linperfoet,

%ul ne A&m\ml:':‘m | Irrimating s foraale or real. x" advertisament, :ﬁd s 108t And also & proportionate amonnt of power,
g | Andrews Patent, tnside page. ! by the entrance of the alr.

T.F.Cramer, Woodsboro, Frederick Co. Md. i

For Solid Wronghtiron Beams, ete,, see ad- | i 1 be Mective
Shafting and P"“".““m‘lg- Small or- J. F. asks which will be most ¢ ve, a
dery flled on &% £OOd terins Ay . 10, Frishie & Co,,

Mo A JMSR Treh 25, T g I elrenlar saw with 84, or one with 36 tecth, In cutting ptne

for lthograph, ete,
New i 1 ) 4 :The st fraw ors 1 of fts periph.
&:;‘(\:l‘. to Pattern.  Can be fnrgﬂl. The e YmAn Heater Regulator for ‘::zon!\dn;:::vrzl.c‘.\':‘e:unul glrmelnnn :;.'p"
welded, and e Address Hlim Steel Casting :."‘1““';: “;" r‘; ';::f.s;t:‘? Bellern onsafiord to ax tho question Is axked, At ono speed, the teeth might

| be #et 100 close If H1n number,and at otherspeeds, they
Always right side up—Tho Olmsted Oiler, | would b too far soparated If 3 were used.

colarged and improved. Sold everywhere. |
} i x Ivisable to driven 4§
L Gatli nx, that fire 400 shots per minute, | 0. K. asks if it is ad

the it Promium (8 ilver Medal) ot (‘lne'h:'ll.::‘t: | witha ranbo of uvor 1M yards, and whic welih oaly | foot burr miillstone with s quscter twist Wit from the
-_‘“hr sale Mered and Con- | 135 pounds, are now belag made at Colt's Armory, Hart- | *Eine shaft to the spindle, and how wide
o By S - Answer: We do not like quarter turo flat belts, but

! fonl, Conn, be.
straction Co. 5 Broad St New York. P.O. Box 688, - st v o
5 b, | Electro Gold and Silver Plater on all metals, | Property armnged, and with plenty of leagth, (hey

Jos. Minchexer Machinist of Troy, Alabama, | | 5, 700 Umes do well. Try &5 Inch belt, if you have good dis-

oBers M services 33 Ageat presen thing yoars' experience, 1s open for an engagement, Ad- |
= ur:-m .‘.:.:, or .:::;m"u:n dress 8, C., % Unlon Street, Nowark, N, J. l tance between the stone and the line shafting.

B =5 P Machine to akon SatBous bk | Hand Brick Machine—Parties building n| J. P. W, says: I have lately put into my

anted. or black :: 1 Tu also, Machinery | MAchine that will recompress the brick after mouldlng | shop a ventilator 1 inches square sodabout 14 feot long,

o “m‘ s X Tm‘nu 'y:::g ¥ruit, or | and partially dried, will please address the Edltor of thin | extending fram the colling ovorhead, 7 feet out of the

::n.l‘:lmu- also, ?;:::n: 10 sy & Sat hoop re‘ny | papor, Dox 773, New York City. Send elreular. roof, 1have s hood at the top to cover 1t, which ean bo

for the barrel. Address I, O, Doy 2553, Bafalo, KX, Y. - B— e o | entaed any distance, from ¢ fnchies to 8 feot: but (L will

”__Fro not draw. A curront of ale sots downwards most of the
iy ‘f\-"’"” for l’:l&“‘d ;"(‘:.un}n:“r‘;" w‘: time, What Is tho troublo? Answer: We presume that
Powers & Welghtman. olphia, Ja W, |

\ .
e an equally large volume of alrrises through the chimnoy
D. B, Waggsner, Sccretary, ¥o 108 Cheatnut BI., Phfls- ' ,, l or elsewhere, where tho upward draft 1s more powerful,
= x

Company, Pittsbargh, I'a. Al work warranted.

perio ting Tel h Instroment
nse :ﬁu &m’# :tgnlv m Hpes—awarded

Iphis. Dear Sir:—At the gas cxplosion which oceurs \ .
:in our store, No. % Malden Lane, New York, on the | : 3 T. I. F. asks: In moking the driving or
#ist of December, the Garduer Fire Extluguishers pro- | | _ Y neks: Whatis the cause of the scale A o haE I DOrtion 1 Tes LN ORI ths Tavers to De:

e bed T » FOWETS | which ta found on malieable froa castings ? ::e:u.ke lnypnll:noln favor of the team, if any,as the
I 2., naky if there isanything better than | larger the elreult tho slower I8 the speed? Answer: In-

To Machinists and Manufacturers in want | , 57, i) cracks in wood previoas to varnfsbing:; 1f 50, | croasing tho slze of the band wheel in the horse power

::‘ a l'r\n:nl. ::tm“‘; ’::ﬂ &: :l"“ A":::::'(‘::r:’c‘r“: | what ts10? maehine will (nereaso speed of driven pulley at the ex-

of work, or av 4 . 'y $ b 3

¥, c:“ Phlladelphis, Pa. ' 8.—H. L. B, asks: How ean I remove paing | pense of “ll:‘ dﬂ\l_ﬂu fltlvrc«;|wh|'ch \: :Il; d‘llml:::l:, 'n:‘ ;1-:::
¢ \f Forki Machi f G (In pinbead spots) about a year old, from plate glass | 18T proportion. No alteration for the purp

Bu.\' Wood W orkmg ROLERGEY: O oty windows ? ing the lost advantago will be successful except by sae.

Boaton, Mass, LH o e il 4—1. L. B. asksl to Ko tl b rificing the speod galned,
To G, G. L—Having had experience with ~H, L. B. asks how to make the ca . . -
some patents for ebcmlc-u‘y" pt\'plﬂnxllnll dyolng moss | stamp ink uscd on a ribbon stamp for eancoling pur- | Q. N. nska: Which end foremost will a log,
for mattrosses, will communieate with you, with your | poses. thirty feet long and twenty inches In dlameter at one
sddrem dirocted to H., Pox 244, Plalafield, N. J | end, taperfog to a polnt at the other, tow easiest in
il 0 s A 5—C. asks : How can I case-harden part of | water> Anawer: The log will move more easily with its
Hydmulic Presses and Jacks, new and 86¢- | 4 gbject, such as the face of a hammer head, and leave | sharp end foremost. The principal resistance in’ pro-
RS PR R e st | the rest soft? | pc\lrlpng properly formed bod'l‘n in pvuer comes from the
o oot Lathe for $23. Goodnow & Wightman, | ¢ 5 gy 4ok5: What varnish or compo- | friction between the surface of the body and the water.
% u." » > | sition will make cloth wat without causing 1t to  In the case of a dlunt log ora blunt vessel, the reslstance
v bl erproof
Wanted, reliable and respansible parties o |\ D Liive o 10 Jose it color? 1% Increasod by the plllng up of the water In front. If
Sel) Milis, and other machinery manufac- ¥
urwdz:;‘:t:“?‘" “)l»“ e 8 _y Lt AN cornad e Do uked! Tor the log s moved sharp end first there 1= no front plling
F b Saw Mill a snu" MC;.. 'M‘“. like emery, and iz it botter than em- | of the water, but the latter Is divided and swiogs away
or the Best Circular Saw s and Steam | sidewlise with little or uo resistance, like the peadulum
Eogines, Statlonary apd Portable, of all Sizes, spply to | o7y for grinding steel and iron A Sobk:
the Mansticld Machioe Works, Mavsfleld, Oblo. | 8—A.M. J. says: I would like to know ;
For Wait's Improved Turbine WaterWheels, | whatcement,if aay, there s that will stop the leakage | T B L. says: Tast summer T noticed on
Improved Maisy, Gang, and Clrcalar Saw Mills, Paper | of crude potroleam from fron tanks which are caulked sy ring
Engines, Rope Cutters, &c. &c., address Marthew & Van | oo oo | color, about § Inches wide and 10 feet In dlameter. Upon
nys | examination I found that each blade of grass composing

'ﬂ“hsw'.:::;f '“;f;:";;:;:,'-" ‘-‘}- | 9.—J.E. F. asks how to preserve and stuff | the circle was covered on both sides with a kind of mil.
~ hmm? # :‘u' J‘“g Abbe, | birds, andhow to dress thelr feathers, which get spolied | dew, which, when undisturbed, was of the bluish colors
uptat Fagprid band. \ address J. v ; fn Killing. | :;t whoti mbbc: bcl:r'ccnh lhc; nngenéu hbcu;nc black,
Manchester, N. 5 - 5 A e grast was about 4 inches long, and when the mower
Circalar Saw Mills, with Lane’s Patent Sets; | 10—L. H. W. uk"f How sl ,I LOMDOE | o ron (hrotigh 1t; this substasice Tosc. {n & &lond and
more than 1300 In operstion. Send for descriptive pam. | #mall ploces of ateel wire,1:16 of an luch In dlameter | ™ orsk
and dess and 1 {nchlong ? Twish to temper 100t a tme, | Wa# blown away. On another part of the lawn, there
philet sud price Uat. Laue, Pitklo & Drock, Montpe- was another portion of a clrcle, about one half, Asl
ler, Vermont. = —— ‘ ‘ never saw one bofore, can you let us know what eaused
First Class Bed and Platen Printing Presses . | 1t,and why It assumed tho clreular form? Answer: It
1o order on short notice by Sollivan Machine Company, | ; would be tmponsible to give o positive answer without
Claremont, N. 1. same of the suk e for micr pleal fnation
Machinists—Price List of small Tools free ; But it fs very probable that a mushroom would have
Gear Wheels for Models, Price List free; Chucks and | been found o the center of the circle, and that the
Drills, Price List free. Goodsow & Wightman, 33 Corn- | “mildew ™ was caused by a scattering of the myrisd
ML, Bostoso, Mass. ' spores of the fungus.,
-
Wanted, by T. B. Bailey & Vail, Lockport, E.A. N, says: A discussion has arisen bo-
¥. ¥, Planer, Bew or second to plane 5 to 6 11, twoen myself and an old experienced engineer relative
oug, 3 1o %6 fnckes wide, o to some tronble that I am baving with the feed pipe of
Al Fruit-can Tools Fermeute Bridgoton,N.J. | tion destred can be obtained from the United $lates | the onglne that 1 have oharge of, The bonds in the heat-
Nickel Salts and Ammonia, “P"d‘"!' man- | Coast Survey Neport, The varlation s stlll moving ; or last but a very short time, and I have had to rensw
ufsctured for ¥ickel Piating, also * Anodes,” by L. & J, | westwirdly and has been continuously since the date | the whole pipe from the pump to the check valve (some
W. Fouchitwanger, 8 Cedar Steeet, Noew York. given. The exsct varlation at the glven locallty ean be | parts of (t sevoral tines) In the last twelve months, The
“Minton &Co_"’ru“,n by nppoimmont, Gil- detormined at suy thme by sny surveyor who undorstands | tank ls round, aod about 8 feet {n diameter at bottom,
bort Klllote & Co., Bele Agentd, ¥o, 11 Clinton Place, | h# business thoroughly. Apply to the nearost ono, and Just taper cnough to hold hoops ; 1t botwoen § and
Wb B, New York, A, H. 8. says: Iintond to build o residonee | 9100t Mghand Isralsed § foct from the ground, The pipe
For2,4,6&8 H.P. Engines, nddress Twiss | next spring, and deaire to make tho house warm aud yat | {0t the tank (o the pump \s one inch gas plpe. The
Tiro., New Haven, Conn. proof, If 1t can be done without too much expense, [ | PRIOD has a solid plungor 2N tnches In dinweter and the
lish Patent—The Proprictors of the | proposed to 1l every space between the studding with | PIpe that troubles Is | Inch gan pipe. The oM engineer
-E& & Claco Centrifugs! Pomp”™ (trinmphant st the | brick and mortar, leaving space of 1) Inches for room | CODlends that the pipe Is large enongh,and that the
recent Fairs), baring thefr hands full st bome, will sell | for plastering. |am recommended to 011 spaces with | Water contalus some mineral that Injures the tron when
thelr Patent for Great Britalo, jost obtalned. A great | &ry sand or dry sebes aifted fine, I 1 A1l with brick, I ""‘"'"- ;"r’:lh-l';‘hr I':.l"' I8 entirely 100 stoall, and 1
chance for busisess I Esgland. Address Heald, Sisco & | must haul them, by team, 8 or 9 miles, while sand may be | *PEETStcd Lo him that the pressare of the tank greatl
Co., Beldwineville, . ¥, | obtalned within half & mile at trifitagoost. Which had 1 | S8isted tho atmosphere in promptly flllog the "lt‘llllll’l
For the best Pressos and Dies and all Fruit | better usa tor my purpose? Will not sand rot wood work, | Produced by the pump, while the heat communicated to
Ca Tools, spply to Bites & Williams, 118 10 19 Flymouth | eYe0 I put lo dey? Wil tho amall nafls used to natl on |1t (tho water) would expand 1t and thus, havisg the
#t., Brooklyn. the lath be sufficlont to sustain the pressiure of the sand, | Pressure o boller to contend with, wonld creats groat
the stadding belog 16 or 16 feet high? It s suggestod | Triction. In proof of my position, T ealled bis ntten tion
that sand would atifle any fire that might start by clos. | 10 the stand plpe (which s 1% Inch gas pipo from the
fug around It, thus renderiog bullding much safer, An. | heck Yalve 1o the boller) and 1s seemingly as sound now
awer: There 18 dauger of the outside boarding becoming | 8 When putin. Willyou give your views oo the subject ?

band wheel of & comimon horse power larger, to

G. G. 8. aaks : What is the present variation
of the magnetic meridian from the true meridian ? What
0 ita vaziation al different times since 17507 s It still
moviag westward, and bas It been so through that entlre
period, or has any chaoge from the west to east taken
place? Ifso, whendiditoccur? Answer: Theinforma-

American Boiler Powder, for certainty, safe-
Ay, and cheapness, “The Btaudard sothinceustant.” Am,
11 Co., Box W, Pittaburih, s,

feale “.!:I’Bo'ul.. .;,..L"}',‘.“.‘{‘I"’..";“,':‘,’,lm",“; open by shrinking and warplog, in which case the sand [ Answer: We think the pipe too small altogether, unless
“r.au.w.mn.hl“,h. . will run ont through the open Joints or laps. Dry sand | the pump runs very slowly indeed. If the trouble arises

hat been uied for deafenlog between Boors Lo the extent
of four inches 1o Ihickness, buta special boarding ls put
18 o recelve I, #0 a2 Bot to bring the welght upon the
plaster | the resull 1n this caso as to dry rot has not been
determined. Dut Umber eocased In plaster and fu fron
has dovelaped & very dangeroos rot in this olty, Your
safest plan will be to loterlath between the studs and
plastor ono good cont, I you do not wish (o fneur the
oxpensd of briok A1lng. 1t y ou had bettor 011 (o at (he
«ud of your floor Jolsts with brick, s ax to cut off the
connection of the Roor spaces with the wall spaces, and
#0 prevent the passage of wind or rats Into the floors,

8. J. H.aaks : Why does nota top tall when
sploning, the same ss when It Isnotsploning? Answer

from oxldation by auything dissolved in the feed water,
1t should be caslly detected,

05?""' Locomotives, Steam, Vacuum,
Alr, esting purposes—Time snd Automatic Kecord-
Iog Usuges—Eogine Counters, late Usuges, ssd Test
Puitige, All Kinde fine brass work done by The lecording
Senn Gauge Company, 91 JAberty Btreel, Now York,

Dobson's Patent Seroll Saws make 1100
strokes per nilnute, Batisfaction guaranteod. John B,
Hou, 118 Liberty 8¢, ¥, ¥,

Pecl’s Patont Drop Press, Milo Peck & Co,,
Now Haven, Conn,

lm’- Wu‘ we. The

Six oot eroes cut -r:-t t. .._'m “l‘(."::j“:
N, Boyuton, 0

Beckmsn Bireet, New York, Sole m:.

D. M. says: 1 hayon brick building covered
with tin, with « PAMAPOL roof ; and from some defects in
putting oh the to, It leaks badly, capectally during vory
heavy rainn, Tho weohanlo Mumos the tinner, and the
tHoner the mochante, 1 think both are to biame. Flease
sdvise mo whether I had better tear off the roof or not,
I had the parpet roof to secnre safoty from fire from
bulldings & short distanes off, 1t may be best to change
the roof from a parmpet, Amawer: Do not alter the
parapet, bul Luslst upon the tinner's making the roof
tght. Ho shionld And s opeoiogs in 1t and soldor them
tlght ; and If tho purspots aro of brick, as we prosume

fanlt les here.

0. H. neks: What for each »q
1neh of water paseing --5'-".6':- froman !
40 foet u dintance of five miles could bo obtalned? |
«m deslrous of this nformation, ss my farm fs sbout the
above distance from the water works, snd (h
PIRE Lo supply tho ofty Are more than hslf tho dina
Aown In the streots s and (F L oonld canvey the water the
dintanes named, 1t seorms to e L ationtd have, with s dye
or six Ineh pipe, & power (o cont leas than o bulld &
steam onglne of ten horse power. Answer: Every ten
gallons of water, under the head fndieated, s capable of
developlog about a half horse power, If used In an ordl.
nary water whoel of small size. The pressare will be
1kely to vary fnmensely from that 406 (e head with the
wreater or less amount of water used tn the eity, and the
friction of the pipes will canse eonslderable loss. The
powar sctually dertyed fram the source roferred to will
beprobably bt & smsll proportion of that due the head,
but wo cannot andertake to sny how small that friotion
way be. Wa shionld antielpate that steam power would
Bo olieapor thinn wator power, and also more rellablo,
under sieh elrounstanges,

LT nodes: When wan tho game of chess
Inyeutod, and by whom, anid In what conntry? Who s
the standard authority on such games? Are thore any
rollahilo books on taxidermy, and whose Ia Dost for begin.
nors (n that art? Can you Inform me where Baters islo-
cated, as T eannot fnd It on any of the maps? 1 think It
1810 the Austelan emplre or near it Answer: The game
OF chiosn 1 sald Lo have beon lnv ented (o Tndia 5,000 years
Ao, Staanton and Hoyle are the standard antborities,
Professor &, . Nafed has pebifebed direotions for taxi-
dermists In the Report of (he Smithsonian Instftute for
160, Balern s the German uame for Bayaris,

J. nuks for a simple mothod of detecting
explosive olls, and states that his nolghbors use a burn-
fog Aold of which the yapor escapes through a burser.
He believes a good refioed coal ofl to be preferable to
(his fluld, whatever the latter may be. Answer: A per-
feet test for mineral ofl was deseribed on page 341 of oar
last volume, under date November 30, INI2, J.' Jetter is
oue of many saking {or instraction on practical matters
which come to us every day, answars (o which have been
already publisted In our journal, Petter evidence of
the continued usefulness of the SOIENTINIO AMERICAN
conld not be adduced.

C. I, gays: On December 13, about sunset,
thore wan o' blulab lght, apparently about the size of &
common barrel, at o consldorable hight In the alr, 1t
traveled westward, and would not have been noticed by
many but for the tremendous nolse, which Jarred the
enrth and made the windows rattle, It continued roar-
Ing al) over the sky for several minutes. What was (t?
Answer: If the blue Hght had beon fnvested with a tafl,

1t would be casy to for the ph : but
wanting that appendag, ! falls to offer a satisfac-
tory,solation.

W. H. C. says: I have had an argument

with a friend, who takes the position that the salls of o
ship, being the Orst part soon as she approachos, (s not a
proof of the rotundity of the oarth. He arguos that the
¢lrele of the earth's elrcumforence I8 too great, and ap-
proaches too near a strafght loe to produce this result
within the distance that s hip can be soen with the
unafded eyo. How Is this ? What!sthe rotundity of the
earth permile? Answer: Eight Inches.~How far can a
large ship be seen on & smooth sea? Apawer: Aboat 17
miles, if the masts are 20 feet high.—Suppose s stralght
lne, 50 miles long, to touch the cirele of the esrthat the
center of the lne, how far would each end of that line
be from the circle? Answer: About 417 feet.

R. H. M. says: We have two flue boilers,
cach of the following dimensions : 16 feet long, 4 feet di-
ameter, with 48 three (och tubes ; tho grate surface s 5
feot by ¢ feet. They are sald to be of Afty horse power
each. We have also two other bollers, each 16 feet long,
4 feot GInches diametor; one has 64 three inch tubes, the
other, 62. The grate surface {a 5 feet by 4 feet 6 Inches ;
sald to be of T horse power each. Oa the last named
bollers our working pressure s 80 pounds ; we very fre-
quently find great difficulty tn keeplng up this pressure,
with only one hundred horse power of work on our en-
gine. The length of steam pipe s barely %0 feet, con-
sumption of fuel, 6 tuns best soft coal, In twenty hours.
What I desire to know [s this: Is the estimated power
correct according to dimensions given, allowing the
usual percentage (which I bellove I8 18 per cent) for
condensation, ete.? Is tho consumption of fuel out of
proportion to the amount of work obtafned ? And (s the
grate or fire surface sufolont? Answer: Good bullders
of steam boflers nuually allow twelve feet of heating
surface per horse power, and, with good engines and
boflers, it Is sufficient. Five hundred and sixty pounds
of coal per hour, with a good eagloe bollers, should
give at Jeast 130 (ndicated horse po with the best
engines and boflers tn the market, 100 horse power shoald
be obtalned with a consumption of one balf theamount
of coal given by our correspondent. The proportions of
the bollers described seem to us good. Examine the en-
gine and the setting of the bollers, There 18 & serious
defect somewhere,

C, F. W, says: In estigating the power of
antifriction cams, Utake (L for granted the law s the
samoe an for an Inclined plane, namoly, as often as the
hight ts contalned In the length the power {s doubled;
but In my case the length of the plane s § (nebes, the
hight 3 inches, and when used, both planes work at the
same time, but the hight s double, making 6 lnch Is
there, or is there not, any power galned bDealdes what I
galned by the leverto work the sathe ? Answer: The rela.
tion of force exerted to restatance overcome, tu the whole
combination, can be determined by multiplytng the force
exerted by the distance over which Itmovesia itsown dl.
rection and dividing by the distance traversed by the
table of the press,  The result glvos tho realstance which
may be overcome,whatovor the ntormoedinte mechaninm,
and proyided there (s no freietlon,

M. D, K. nsks: 1. What is the highest speed
attained \n prioting cands, clroulars, ete, and what is
the name of the press? 3. How oan | ascertain the
power of & toy steam englne? & Is there an Hlustrated
dictionary of mechanical terms published ? . How are
colored Hithographs made, and are all ihe colors printed
at one Impression? Answers: 1. About 10 por hour,
by the Gordon pross or some one of (ts wmodifeations. 2.
Toy steam engines are generally 106 small for the ondi-
nary formula to accurately represent, Set your engine
to work ralsing a welght, and remomber that force suf-
Ifelent to ralse 3500 pounds & foot high In » minute
s ahore power, 3. Consultabookseller. 4. Bachcolor
on a lithographic print is produced by & separte tmpres-
slon,

A, A D. asks whethor the power of o hy-
draulle press (s doubled or quadrupled by the use of twa
or four small pumps, which Injeot the wator Into the
large cylindor, tnatead of onaj or, If not, whether the
effect of two or four of snch amall pumps would stmp

Tho principle lx, 1n sowe respects, slinllar (o that of the ' they are, ho should take patnt skins and comant the Jolnt

eequal to the effect of one larger one, the dlameter orb
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rather the ares, of the piston of which s equal (o the
samn of the others, Answer: To determine the powerof
tho hyiltraullo pross, measure the diameters of the pump
planger and the ram of tho pross, The square of the di-
amotar of the ram (4 divided by the quantity abtained by
multiplyfng the »g of the i of the plunge
by the distance from tho center of the plunger to the
fulerum of the pamp handlo and dividiog by the whole
tength of Aandle, The reanlt will be the numberof times
that the force exarted by the press exceeds that oxerted
on (he pump bandle, ¥ I not 149 The
sction of foar small punips worked by the eameo handie
would be equivalent 1o that of & siagle pump of doudble
dlameter, that s, of ares equal to the four comblned

asks: e to use any remedy,
vb{u. F&lﬂkm remove seales from bollers?
Answer: Mechanioal mesns are always (o be preferred,
1 the removal of seale oace formed, wheaaver they can
be employed. The use «f chemicals, in weak solutl
where thelr action can be carcfully walehed, is proper.
1 they contain sny seld, bowever, (hey will tnjare the
. metallie surfaces wherever they may come i
contact with them, Same apparently harmloss remedics
prodace scids by thelr decomposttion, and serious injury
s this someilnes cansed.

To E. E—To form a perfoct
ve, lnscribe & la

cabe in per
N w xagon In a eircle, then
connect each alternate angle with the center by a radius.
This will give a eube,

To W. G. B—This communication was re-
celved too late to ply wit qQ ! to an
carlier note. The desire of our correapondent ls, how-
ever, fully complied with in our lsst remarks upon the
subject of the dalance wheel. The oaly real galn in at-
templing to balance a reciprocatiog plece by a rotating
one Is that derived from changing the direction of the

distarbing action of the For ple, the
reciprocating parts of a horizontal stationary eagloe, if
runsing at Mgh speed, produce hori 1 fns which

ity foundation aad Bolding down Dolts sre less well Atted
10 resist than o moet the vertical strains which are pro-
daoed by the momentum of the rotatiag plece, whick
may be used to lize those horl 1

J.H. D. says: A friend claims that,if a
welght of #0:1bsa.bo put ona wagon axle (which s 20
1bs. on cach wheel), the pressure s the same 0o the
top of the wheel as on the bottom: while I assert that,
{f there are 14 spokes o the wheel, there Is just one
fourteenth of the weight on tho top. Which s right?
Answer: The problem proposed involves the ligher
mathematios. 1f the rim s absolutely rigid, and If the
Jotats are unylelding, the ins on the 1 spok:
will yary In proportion to the squares of the cosines of
the angles which they make with the vertical. In this
cano, the force resiated by the vertloal spoke, either at
top or bottom, Is About two fourteenths of the total
welght on the wheel, where all the spokes take thelr pro-
portion of the welght, as indicated above.

X. Y. Z. says: Will some one inform me
what causes slnks, hollows, or low places In brass cast-
fogs? Aunawer: The dofects you speak of ara due to va-
Tious causes, such as uneven shriokage, molds not thor-
oughly dried, eto.; but principally uneven pouring and
100 Uitle prosare ln the metal from the pot.

J, G, W, sends o mineral specimen and
sayn ¢ The plece Iaond you Ia broken off from o larger
ploce wolghing X of & pound. 1L was found while exca-
vating for acellar and was embodded about threo feet
below the surface, In & soll cotnposed of sand and clay.
‘When found, It was covered with an oxide fully ¥ of an
tneh thick. Many who have examined It thiok it ts of
meteorio origin,  But I have slways supposed that me-
toors cuntalned & conslderablo peroentage of tron ; this
does not appear Lo, for the minutest particles aro not o
ho least affected by & powerful magnet. Answer: It is
not of moteoric origin, but s tron pyrites (salpburet of
tron) which 1s not attraated by the magnet,

0 . : lam nl3=¢ a plain slide
ﬂg.mg':z'm The nuaolnobou
two thirds of the stroke. Is it possible to set the eccen-
tric 80 54 1o cut off sooner and still give suficient lead,
‘without changing the length of the valve? Anwwer: The
‘engine referred 10 I8 probably as well arranged as willbe
foand possible. To cut off shorter with a single alide
walve would probably cause exoesmive cushioning. To
make & change would require, Also, & change in the
Jength of vulve face.

(. asks how to make a machine to sand-
paper wood. Auawer : Use canvas belts strongly sewed
f hor at the ende. The thireads may be so tied togoth-
oF 84 10 leave the face 08 citiery side of belt perfectly
Slee the belt with & coating of fhin

) L easlly tumed. Use the best glue,of
ot the couststency for gluelng wood; put It on hot
Brash, aifting

v tho sand or esery on at onee. Go
round the belt s quickly se

©oid, | empty plpe, coversd

there Ia A thumping or pounding, ke striking with »
heayy hammer, fromn the time we get 8 1hs. of steam 11
wo have 80 1bs., when It censes, What I8 the cause of
sald ponnding? The boller tsalarge flue boller, four fect
tn dismeter and elghtoen foet lopg, The connection
plpe from the pump 18 sxposed three fosk (o the Are, anid
1na four fneh plpo, Whan In front of holler the thump
tng sounds at back, and at back, sunnda (n front, and Is
20 hoavy as 1o Jar the whate mill and to be hoard four or
five rods outalde, Anawer: Wo presumie that the action
described 1s due (o the presence of vold water In the
stoam pipa. Open the throttle valve and the pet cocks
in the eylinder, or In some other way drain the steamn
pipe and allow steam (o bow through untll the pipe s
thoreaghly warmed

D. M. O sakn: Is thore any process by
which graloed sugar ean be made from sorghum? An
awer: The attempia to make granulated sagaront of sor.
ghum have not proved econvmical, Keversl pamphlets
have boeen printed by agricalturs! publishers on this
subject,

J, K. M, asky: What is the most powerful
bleaching process, aAnd how can [ apply It for bleaching
an anlmal spbstance > Answer The best bleaching
agent for ordiuary purposes Is chioride of Hin I'er

manganate of potash ls aleo m e 9
Rold use, what s called Javelle water, 1o be had of drug
gists, can be used 1o Meach lnen and remove wine slalns.

mple Yor hoase

J. P, C,opays: | wish to illuminate a magic
lantern with an electrio Hght; what (s the best baltery
1o use, and what (s tho number of ctipa? Are there any
magnetic or other machines (hat would answer the pur-
pose? Amawer: It Is dificnlt to wanage (he clectrie
Hght without employing Foucault's lamp, and this s ex.
pensive, Professor Tyndall made use of three of (hese
lamps st his rocent loctures tn Now York, and ran them
with a blchromate battery of 30 eolls, It Is more con
venlent to Maminate s magic lantera with the ealciam
ught,

J. F, asks for directions for testing bleach
lag powder (ehloride of Mme) 2 Answer: It Is not eany
for any one but a professional chemist to test bleaching
powders. The ddrections for saccomplishing an acourate
soalysis are given in Fresealus' work on quantitative
analysis,

W, E. G, of Ky,, sends a mineral specimen,
asking what 1t bs, and of what use. Answer: It ls pure
malena, the great load ore of commerce,

J. M. W, asks for a demonstration of the
manaer in which a bird rises through the alr without ex.
ertion on fta own part, and states that this will open a
new fleld for perpetual motionists, Answer: If you
have read the SCIENTIFIC AMERICAX carcfally, you will
know that & bird does not rise without exertion on s
own part. and you will have a wholesome dread of any-
thing farther on the subject of perpetual motion.

F. A. K.says: Alover L has its fulerum at
the angle; the power moves the uppoer part, and the pres-
sure Is exerted perpendicularly at the right hand extrem.
ity of the lower part. Another lever, of stmilar dimen-
slons aad with 1ts fulormn similarly placed at the left
hand extremity of its lower part, Is of shape §. Which
will exert the greatest pressure ? Avawer: Tho latter,
or) form. Ifthe two arms of L are equal in length,
there will he merely a transtmislon of power, less the
friction, and no leverage atall. But i the latter form, the
levemge and [ncreasedpower will vary as the point where
the power Is applied Is mwoved further from the fulerum ;
and the leverage will be as this distance is to the length
of the horizontal or jower arm of the §.

E. M. asks: What cheap preparation can I
use to make a box water tight t eitherkot or cold
water? Answer: Dip the box ia hot paratia,

J. B. W.asks for information with reference
to the commission for observing the transit of Venuns
noxt year. Who haa (¢ In charge, and what has been pal-
Ushed with refercace thereto? He suggests that s tahle
of for each ber would be 3 waluable ad-
ditton to our paper. Auswer: Write to Professor New-
come, Washington, D. €., for information relating to the
commission for observing tho transit of Venus. We
publish a table of contents for each nuwnder oh our edit-
orial page.

C. M. asks if anthracite coal is injured by
oxposure to the weather, or by Immersion (o water? ~1
haye soaked It in Wator for somo duys without any in.
crease in welght.," 1s earbon soloble tn any Hguld with.
out chemical chinnge? Answer: Anthracite coal s con-
siderably deterforated by exposure to the alr, & faet that
{s too much overlooked by dealers. There Is no solvent
for carbon.

A, G says: | read tho article on the use
of arsonic in paper oo, and its effect on the
Bealth. Ihave s large case of staffed birds o my sitting
room, which are, of prepared In Do you
consider them Injurfous to the health of the occupants
of the house ; and Is the profession of taxidermist an
unbealthy one? s Ure's Dictionary of Arts and Manu.
Mctures an illustrated work ? And could Ind tu it full
¢ P of the © of trams and organ-
zine, and wearing of sllk ? Answers: Stutfed birds should
be kept 1n close cases, and the room be well veatilated,
s molsture sud changes of temperature will Mberate
some of tho pol fo. Taxid are liable
(o all the symploms of polsoning unless they are very
cautious. The article on slik manufacture, o Ure's
Dictiopary, Is fully Mastrated.

D. W. P. says that he and another person
have & dispute as 1o whether the hoat of the sun’s rays Is
increased by passing through plain glase of uniform
thickness, “ L Rold that it In ot hesays that 1t 1e,” An.
awer: The heat of the sun's rays s very woch diminished
In s paseage through glase, but not nearly »0 much as
the artifcial heat from other sources,

W.S. B.asks: Am I right in sapposing
that & cublo foot of atmospheric alr, at & pressire of say
one pound Lo tha square lach, would, al & pressure of
two pounds (0 Lhe square lnch oocupy & space of two
cublc feet and 80 0n, and s It the samo with all other
gasea? WhHat is the best rule for determining the pres
sure of water at different hights 7 Answer: The yolume
of ganes 1 governed by Marfotte's law, which Is that, at
the same temperature, the volume occupied by the same
bulk of alr s 16 luverse ratlo (0 (he pressure which It

o 1 the p of thy col of meroury In
& tabe Is equivalent Lo one atmosphere, sdding this pres-
sure (o that which the atmosphere exerts on (he mercury
wo have the alr subjocted to doubile 1ta uaual pressure,
and 1t is, consequently, reduced In volutie ong half. If
weo sabject It 10 & pressure of three atsaosphores, It will
be reduced 10 one Lhind, of four atmospheres, to one
fourth,of 1ts original bulk, The only vartations o the
Iaw are noar the polut of Nquafaction of gases. For
the pressiire of water, see hydrostatics (n any book of
physios,

H. C. S.asks If frost will follow down an

AL the 1op, 49 M 10 froese At slx or

at one p
:
| Jane,

twelye Inchon balow the frost level, Or, willa hydrant
frooge, If the pipe Is empty and the cn yff valve s Inm‘:
six 1o olghteen tnches helow where the ground Is froeen
Anawert (f both the pipe and the hydrant are emply,
whiant Ix there to freese ?

J. L nnka: In tho air which is injected into
the recelver or hoator of the calorio sngine warmod by
the exhatst bafore (1 (s injected or not? Also, 14 Lhe
rigldity of & froxen rosd bed the only cause of the mily
breaking? 1t s denled by some selentife authorities
that Iron I8 Tess tennolous when (¢ §s frosty, but expari.
enee seets 10 contradiol such & theory, Answers: The

alr entering & hot Alr engine Is not wsnally previously
heated. Malls have slightly greater stry ugth, probably,
when cold, but they have loss elasticity and consequent

| ty are leas well ftted to resist concusslon. We presums
that the last fact may fally reconcile experimental de

ductions with our exporience
E. . B.say#: The water in Lake Michigan

int, s bearly twa feet Jower pow than It wes lo
3L Bome persons have an bdea that the wearing
away of Xiagnrs Falla and the chaagiogof the carrent in
Chieago IUver is tho cause ; but [ am of the oplafon that
it is eaused by the setion of the elements or by evADOIN.
Wil you please Inform us what ls the esuse of Lhe
o of (he waters of this great nland sea?
Alsa where Is the wash or caving Ia of the blafls and
greal elay banks along this shore deposited? The wask
i» immendn every year. Answor: The hight of water in
the great lakes is grestly Inflocnced by the violence and
direction of the winds prevalling daring the scason, as
well an the greater or loss mmount of raln which has fall-
en wilhin the dralnage area from which the water Sows.
Weo do not suppose that the wearlng away of Nlagars
Falls has had the effect noted, but It would probably
require a geologieal aurvey to determine the real cause
precisely. We presame that the soll washed from the
banks is widely distriduted over the lake bottom, and
some of It §s probably carried down the Nlagara River.

. A. M. says, in answer to A J. query 3,
page W, that horn §s clarified by first putiing fnto
bolllng water, and, whett thoroughly heated, it ls placed
upon 8 woodet pla of a convenfent length, dnd seraped
trom the tip downwands, removing & shaving the whaole
length of the horn at cach stroke of the shave. If now
B3 & cloan surface, and s sawn Into one or more eylin.
drical pleces of convenlent sizo, enoh of which s split
lengthwise by passing It over a cireular saw projecting
through 3 tadble. These pleces are now placed agatn In
Yolling water, and, when 2ot, transferred to bolling
whale of], from which, while stil] hot, they are taken and
rolled or flattened and placed between sheets of Russlan
tron in & powerful screw hot press,  The press I made of
several adjacent cast fron boxes contalalng square opet-
inge to recelve the charcoal with which they are heated.
The pleces remain in aboat five minntes accondiag to
the tetpperature of the press, and whea removed sre In
the form of fiat, amber colored, transparent plates. The
color will I darker according to the length of time the
ploces remualn o the press.

tlon

great

R. B. M. says, in answer to E.S. S, query
9, page 3 : Jacket your pipes with asbestos paste, one
half inech thick, and then protect the paste by a cover of
thin boards or tin; charcoal pulverized, or any other
non-conducting material will anawer for the jacket. 1
have Jacketed my pipes with fize bay, and have had no
freezing sines.

A. G, C. quory 24, page 39, can temper his
taps la the foliowing 1 After hardening, polish
the bottom of one of the catting grooves until it is
bright (an old fine cut file will answer) ; then place the
shank of the tap In the tongs, with polat of ihe tap from
you and the polished groove on the upper side, and the
polnt a Httle elevated ; If a taper tap, the large part of
the tap should come nearest the fire. Thenmove it back
and forth over a slow fire, that has the coal charred so
that it will not smoke. Heat evenly andslowly until the
bright groove assumes a deep red color.—Z. D

C. M. says, inanswer to W. L. L, who asked
for an explanation of the configuration of froat erystals
on windows: The crystalline forms which the vapors of
2 room assume, while betng condensed on the cold panes
of & window, depend mostiy on the sarface condition of
the glass, A glass plate, absolutely clean and flat, world
show no forms, the frost belng equally distriduted. The
wiplug or eleaning of the window [nslde the room is
usually done in a roundish, spiral, or scrol! Itke manner:
hence the first adbeslon of vapor, and the subroquent
crystallization (1f we can call It s0) follows these lnes
and produces the well known fern-like or leaf-Mke fornms.
Bat wipe one pane before a froat carefally by hortzoatal
streaks only, and the next to It by vertical sireaks; and
the frost erystals will be formed (n the same directions,
respectively, much mote rosemubling those of some
chemical salts than vegetable shapes. Snow crystals,
forming in the alr without any chemlical or mechanieal
obslacies, are always hexagonal, with secondary forma-
tlons of (he same system.

T, M. W. says: C. A. do 8. wants to be
helped Lo his inde . Having had 1o Index 2000 words,
Ithiok L have a right to speak about It. lo the frst
place, I got hold of a somewhat stifflah paper (old ledger
paper Ia excellent) ; thea I cut it luto slips of convent.
ent alze (1 Inch by 2 tnehes will be about right), 1 put
down on each slip one word or sentence (depending on
the kind of Index), with page and other referchee 1f sach
s necomary. When every word or sentesce whieh 1
wanted In the Index was noted down, I got hold of 3
clgar boxes, which [ lettered from a to . I now dlstrid-
utod those slipa fnto the boxes. This done, I put e
contents of cach bux In & separate paper bag, put the
oW empty boxes agaln before me, got hold of a, and
distribuied sll alips bearing words beglaniag with a be-
tween these boxos, thus, aa, ab, ac,ad, etc., (0 the end of
the chapter. This done, T got hold of 24, and succossive-
Iy ab, ac, ete., and distribated those slips further, When
arranged alphabetically 1 pasted those slips belonging
10 & lu proper onder on brown wrapping paper. Haviag
treated & in this way, I took hold of b, and s0 o6 to the
«nd of the alphabet, 1t took me & fortaight (8 hours s
day) to get through with the distribution, and after that
the copylug took me several months,

A. G. C., on page 59, asks how to temper
taps, He must Arst of all bear (o mind that & tap ts sim
ply & series of cutters on & bar; hence the cutling parts
st be untformiy hard enough to cut, and the base soft
5 posaible to fusure darability, Thiscsn bo beat accom-
plished by dlpplng st as 1ow & heat as possible and wak.
Ing the outside hard, while the thalde will bo compars
Uvely s0ft whea robbed off ready for tempering. Ieat
& heavy ring (8 brokea pulley hub ls as good shanything),
which bave on side of your few for use while banlentug
(aps, and also & hoavy palr of tongs, wade hot In the
Mame way. Take the lover end of the tap with the hot
tonge, and tusert the tap 1o the eenter of the hot ring,
but do 0ot Jek 1t touch the stdes. It Is Detter (o keep
taralng 1t ronnd, If the temiper draws too fast, where
Beld by the tougs, cool It 0ff; Wove backward and for-

ward ontil the n;"} ocolor s attained. This, ton, de.
pends on quality of stes! and the slee and make of the
tap, and Inatly (he purpose for which It is iatended.~P*
MeC,

W, A, W.omnye, In answer to J, E. S, (qoery
2, page 10), who ssked how to make s boller for s xusil
steam englne, ta he heated by a common stove: Anything:
that you can make tght, with hesting surface enough
to make the requisite smount of steam, will azswer the:
purpose. | saw & boller and farnsee In Grand Rapids,.
Mich., that was made sumethiog ke & box stove with
boller sot o the top, about one Balf the diameter of the
boller belng Lo the Arebox thore was no grate In fire-
vox or 8oz in Boller, 1t was oast lron and evidently all
cast whole, except the bottom of the furnsce and froat
end of boller. The eylinder of engine was 35y 5 lnches
A safety valve ane ineh In dlameter will be plenty large
enoagh. Tea pounds pressurs will be all you will aeed
Why not gear op higher and rin your engine st MO rey.
olutions per minote lostead of J0F

J. W. says, insnswer to J, E. 8., page 378,
volume X XVIL, and W, G. B, page 71, volume XXVIIL,
on transaission of motion: [ would say that It s slsply
absurd 1o refate & thing we have not seen practioally
tested, W.G. B scemas to be s true disciple of doabting
Thomas, and muck ke the man who, when be hoard of
ihe first lron ship being built swore it would siak. |}
stmply assert that 1 have scen belts ss wide as four lach-
ot work admiradly oo the plan described by me. And
further, It has come under my notlce, since I wrote mmy
cotununication, that seven Inch belts were worked on
this plan at the planing mill (recently destroyed by Sre)
oa Frealdeat street, Daltimore, and will be used sgais in
the reconstrucied bullding. | have oaly to add that, In
coustructing the ahifter, It should only allow the edge of
the balt ta come falrly with the edgn of the loose pulley,
+0 that the pressare of the shifter with the pliability of
the belt briogs It ln contact with the revolviag fast pal-
ey, when It takes hold quite esally.

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 Equatorial Protuberance of the
Earth. By J. H.

On Aero Steam Engines. By D.B. T.
On Flux and Reflux. By R. W.

On the Action of Water on the Tarbine.
By J. B. R,

On a Unity of Action by Inventors, concern-
ing Foreign Patents, By J. A_B.

On the Wheel Question. By H. E. M.

On Protection from Fire. By H. & B.

On Financial Science. By N. L.

On Tidal Water Power. By W.B S

On the Astronomy of the Ancients. By C.
A L.
On the Motions of the Sun. By A. D,

On the Mineral Wealth of Virginia. By
W. De H.

On Marine Camels. By E. S. F.

On the Servant Question. By L. C. G.

On the Use of River Water for Extinguish-
ing Firesin New York. By W. B. D,

On the Detection of Explosive Oils, By J.

|OFFICIAL, )
Index of Inventions
FOR WHICH
Letters Patent of the United States
WERE GRANTED FOR THE WEEK EXDISG
January 7, 1872,

AND EACH BEARING THAT DATE
| Those marked (r) are relssued patents.)

SCHEDULE OF PATENT FEES:
Ou each Caveat
Un each Trade-Mark. ....... o
On tling each application fora Pateat (17 years)
On basing cach original Patent, . ...
On appeal 1o Examinersin-Chist
Oa appeal to Commismicner of Patents, .
On application for Relssue........000nnee
On appljeation for Extension of Pateat.
On granting the Extesslon. ... oovve.

On aa application for Dealgn (35 yoars)
On an application for Destgn (7 years). ..
On au application for Design (14 years)

Bag boMer,J. B, Drowa............. - s
Bag fasteaing. mall, W. J. Stowell. .. . em
Bayonet attachment, J. W. Nell | L 13aam
Bed bottom, spring, J. L.Secomd. .. ... ........in. s
Boehive, D, LOOIbORITOW. ...0vvrsvsiienns ceenns INLSST \
Bee blves, honey box for, Johnson and Barker ... 186674
Bell ringer, stoam, West and Parker........ooooe. BT )
BMower for grates, F. MeCarthy pRE Y l
Boller steam, F. A Woodson. . ...ovivrieinns 13450
Boller, sectional steam, Badeoek and Wilcux. 1550
Booe black, revivitytog, A, Lomsky. .. .... 1.
Book, memorandwmn, H. M. Hinsdill, ... S T T
Bool heels, C.W, Glidden. ... oo ASS
Boots, machine fur, O, B, DL D_and F. M. Rlake. . 130384
Boring machine, N, R & A, P Merchast (¥),....... L5
Botthe stopper, A Mabbard. ... ... (S )
Bracelot fastoulng, ¥. Kursh, . .. 13,88

Drick machine, B, It Hubbard......
Bridle bit, J. Lotohworth........
Burtal casket, 8. Steln

Canal boats, propelling, A. Ames
Canal boat, G, I, Martly,

0 Julce with sulphurous achd, J. Dymoad FRTI Y

coupling, J. W, 1ates.....oovuinss seenneess 1L
Oarcoupting, J, L. Do Good. .. ovoivvnrninns LT
Car coupling, C. M. Keadall, « e
Car coupling, B, Moore., Sesaanea .- 1 me
Car coupling, street, J, Stephenson . s
Car frame, B M. O, Parker. ..., . m
Car spring, J. W. Culmer, oo 188
Carspriog, milrosd, J. W. Culmer. iy JETRTY

Caraxlebody, i, O. Downs. ...
Caraxie, lobricailng, J. R Mosris. .
Carseat, raflroad, A, Barsey
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108 | Spletts, produetion of, ste., J. m-"n .
POLA | Bpring, corent, B OH, Barnes (1) oo

Cnlityator, W, G, Halburt,.
Cultivator, J. M. Helges. .
Unlityntor, I Sherrdll “w
Cultivator, eotton, Boll and Wlal«ld
Onrronts of rivers, utilizlog, B, Vala
Perrick and erane, J. W. Konnedy ..
Door eheek, G. Rohrbaker. ...,
Door, hanging, G. Heegler.......
Drawling boar), T. H. Kane. oo
Dryer, Gitdw and Dorwiek ...
Dritis, gudde for roek, A Ball . N
Rlectric measarement, L. Dradley ...
Blevator beake, P P OanBedd oo
Elevator guide, O B O ‘ N
Eagine, hydraulic, B. F. Dobson. ...
Engine, steam punplhg, A. Jh L. bonn
xorel apparatoy, 1 E, Eastoan, ...
:nhd:::ru‘;::ﬂu. metallie, A.J, \'namm . 181,619
Fan, sntomatio, A P HEME oo 14,04

Pan, automatie, Lawrenos and Sanders... BT TR
Fenoe, adjustable pleket, J, 8, Anderson.... LK)
Fite, bl and Jetter, A, J. Mamhall S I TEAT
Fire alarm signal box, F. Latta, ., L 1AL
Fire arni, magazine, A, Burgos oo 181580

. s

Flonr, preparing, L. 8. Clilchester.,
Flowers, bleachlng, ete., 4. Woand M, L. “IN LA

Pruoit dever, A, Edwards

Fralt cans, tongs for, A H. John-on . 13te
Gearlag, E. G. Chormann ... ...ocvinns w1850
Gonprator, steam, J. W. BooXwalter, .o .oooreeens, 1MESS
Girdess, testing, I Juckson [<sasassria SIRBED
Grates, blower for, F. MeCarthy Eas soTh SOl 1IN
Gultan, R. Enam. . cebsdenesi idassinansanisie 159
Harvester, J. Tnmmua caRs dupbessinselsravre N H1 R
Harvester, corn, W. 1L Kenyou verssavevnsiss SHAUTE
Harvester, hemp, P. 8. Fitoh AN RRRil 3
Harvester, graln wheel for, G. M, Patton........... 184510
Heater, feed water, Roody & Merrlll.. ... 154,634
Moge, F.Musger. .. ... At crrernae JRSANT
Hinge, butt, I L, Thomrwn. ..................... 1615
Horse manger, J, C. Higglogs, cese 184,001

Horse power, L. J. Bratt....
Horse power, L. Bronson, ...
Horse power, H. Smith, (r),
Horse, sun shade for, S. Rath,
Morse shoe nslls, roll for, Harris & Dusa..
Howe suction, W. C. Downs.,
Husker, corn, J. M. Carllsle.
Inkstand, W, M. Brooke.......

Idinglsss, mannfacture of, J. Mnnln(
Jack, ifting, W, F. Arnold

. IBsST

Jeck, itfting. J. W, Shankisnd.......oooo.... casenses 1000
Jack, self scting sploniag, J. Bhaw, . ... cooiiiinnan 184 567
Keys for locks, W, WHOOX. .....vvvi s P
Kuobs to spindies, sttaching, 5. Selden. . 18450

Molding, rolled iron, Manly & Sellers............... 134
Moldings, ete., Slitcg, Hamburger, Slakind & Kleln 111,59
Mouic portfolio, F.C.SchumanDd. .......ccovvmrvcenes 154513
Mesle rack, C.L.Ely............. . 1850
Music leaf tarner, L. F. lonvcu 181,557
Nall elincher, J. Kuaz........... 134,050
Xafl slating, T. 0'Gara. 184,500
Nuy, ¥, L. Delfer..... < 18,600
Organ, reed, W, H. Gen'ub ........ 181,59
Organ case, cablnet, A, J. Sorensen.

Palint, fireproof, C. P, Crossman,,
Paper bags, making, C. ¥, Azuu
Patterns to their plates, attaching, J, H. Harper.. 131063

T mn
Pear! finlab, prodacing, &lhﬂm & Witteck, ... 13158
Peucils, cottiogiead, A. Warth,.............. o 52
Fuotographic plate holder, J, nw-m.. 2
Puyrdea) oulture, G, B. Windahdp, .. 1A
Pictores, coloriog, C, J. Mettale. . ... 134,600

Plpe tor serated Uquids, O, ¥, Stedman.
Pitcher cover, W, Bradley...........
Pianter, corn, W. J, C, Crandall,.
Plow, 1L G, Hobsot . ,...evvuniis
Plow, W. M. Watson.....
View, gaog, G. A, Groves..
Portiolle, J, C. Koch, (1),
Fot, coffee, B J, Chilide..

mow mm, W, C, A, Frorichs
Refrigerator, 8. B, Condon, .. ...,
Rendering machine, fat, Weber & Hlafert,..
oot voveriug, 1. U, Piper..... ’
Bate, Reaproot, J. W, Warner. ... %
Bash bolder, B, W, Warron. ..., PO TR 119
Batln finten, produciog, Delderhuse & Witteck .., 151,540

Baw gulde, ¥, Prytta),, PRI 184,700
uvmll.w.n.bou.. 180000
Baw mill dog, B, D0, Doon..,

Faw umn devies, C, ¥, Hen.

Need suparator, W, J. Walker, (r) . b
Beparator, thrsahiny, . W, How o B3SATY
Bowing machise, E. K. Beas.. , AR Y ]
eSwing machine, K. E. & ¥, l-. ....... PR T

[Fpanmnv 8, 1873.
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Ehavel, ash l&..n.w. 4
mu\-mmmv.cﬂ..
Rkiving counters, O, Keniston.... ...
Boap, ote., mixtag, O, 3. fheh uitee. .
Eplndlo, babbly for, B Garsed
Spionlng apparatus, ¥, Tally

Spovls, mandrel for making, J, W, Foster.

Bpring heads, manufactare of, . llopool Oheivess 3219
Spring for yehleles, ¥, K. Jotin. . Lo 1M
Spriog motive power, T. I\, runny 1880
Staves, machine for Jolating, 8. 8, Gray. . 185
Staves, croaing and chamforing, 8. 8 Gray L s

Steam holst, O oand N, 1. Otls
Stecl, manntacture of, 1, A, Lovalloin
Stowring apparstos, D, N B Oomp, dr...
Stone, ete, composttion for, J, J, Bartiott, ...
frove, heattng, W Treadwell .. R LIRS

Blove, reservolr covking, I Lappin, 100,654
Btaye board, ote, PO Rowe, o v 10,0
Stove for heatlng, vapor, D, Borkey. 104 B8
Stump exteactor, B, Daylias, ... 1
Sagar, manufacture of foaf, B, Langen . ..., (LN
Sugar, cutting, fronjes and Benneokendorf. 104,588

Tablo allde, extenston, G, W. Townsond. ... s
Tanuly extracts, waking, Johnson and Goodell, ... 18455
Thraahing maching, D. C. Daughman (r).........
Tobaceo pipes, componund for, W. E, Turner, .
Track clearer, Ao J. GOV, ooiiiiinniiinnins vees 1BLGED
Trap, antmal, J. W, Gireono

Trap, stench, PP, W. Doherty.

Truck, hand, L.Gllson. ... . Aooe CIMam
Valve ahoek, J. O, Hoadley, oo, LA
Valve, water, W, Koamey (). . BN
Vat for infigo blue coloring, G, Molt, PR LI
Vault, freproof, J. W. Warner, ... R L)
Votoerinary applinnee, Soott and Wilson, . Mo
Washboard, J. T, and I, 1, MeNally. LR
Washing machine, A, M, Olds...... AN
Woaxing thread, C B, Lowla. . .ooooeen 1,800
Wheel, paddle, Walker and Holbrook, oooviviinins 154,520
WROUk WAty D COX.,.coictivnnrarninitscareststoiss 13150
Windlass, D, N, B, Coftin, Jr, . AT
Writing tablets, A. 'lculniller RN

APPLICATIONS FOR EXTENSIONS.
Applications have been duly fled,and arenow pending,
for the extension of the following Lettors Patent. Hear-
ing» upon the reapective applications are appointed for
the days herelnafter mentioned:

AT —Sewixa Maonixe—W, C. Hicks, March 26,
23080, —STEAM GENERATON~A. I}, Latta. March 26,
L3505, —SOREW PROPELLER~], Montgomory, March 26,
23000 ~Hanvesren Raxe, <11 I, Scovillo. Mareh 26,
20,02, ~Cooxixo Srove~I', I, Stewart, March 20,

260 ~GATE FOR CaNAL Look.—C. W, Willlams. March 26,
W86 ~Srove.~8, B, Sexton, April 2.

25785, ~DovnLe SEaMixo Macuixe.—J. Wilson, C. Green,
W. Wiison, Jr. April 2,

20708 ~Craoken Maonixe—J, Fox. April2.

2526, ~SKATE FANTENING, ~J].11.Coo,W.B.Sniffen. Ap. 26.

EXTENSIONS GRANTED.
2050 —~Weixaixo Maoniye~J. Allender.

22505 —Exany Wunets axp STioxs—T. J. Mayall
25 —Srecracte Fraxe. ~T. Noel

DESIGNS PATENTED.

6,58, —Caxrer.~W. Gllmour, Kidderminster, England.
6337 —~Canrxr.—J, Powell, Kidderminster, Eogland.
6,335, —Sworo HiLy A¥p Scannaxp.—V. Price, N, Y, elty.
638 —Canrxrs.—A. Webster, Jr., New York city.

TRADE MARKS REGISTERED.

1098 —Cuaxraoxs Wixe.—F, De Bary & Co., N. Y, city.
130 —Smrpre ~C, W, Jeaks, Somerville, Mass.

l,lm —Yn.l.l.—? Ju'lll & Soun, Shfﬂtld. D:gbad.

TALUE OF PATENTS,

And How toObtain Them.
Practical Hints to Inventors.

ROBADBLY 0o Investment of a small sum
of money briugs n greater return than the
expense lncurred In obtaining a patent evon
when the nvention is but s small ope. Large
fnventions are found to pay correspondingly
well, The names of Blanchard, Morse, Bige-
low, Colt, Erlesson, Howe, McCormick, Hoe
and others, who have amassed (mmense for-
tunes from thelr Inventions, are woll known.,
JAnd thero are thousands of otbers who have
roallzod large sums from thelr patents,

More than Firry Tuousaxo loventors bave ayalled
themselyes of thy services of Muxx & Co. during the
TWENTYSIX years they have scted as solicitors and
Publishers of the BoreExTIFIO AMRRICAN. They stand at
the head fu (his class of busloess ; and thelr large corps
of asvistants, mostly selected from the ranks of the
Pateut Ofice ; men capable of readoring the best service
o the Inventor, from the experience practically obtalned
while examioers la the Patent Ofice : enables Muyy &
Co. to do everyiblag sppertainlog to patents BETTER
and ONEAPES (han any other reliable agency.

To Make an Application ror a Patent.

The applicant for s patent should furnlsh a mmode) of
his invention If suscaptible of one, although sometimes
1t may be dispotised with ; or,if the Invention be a ohem-
feal production, he must furnlsh sswples of the (ngreal
ents of which his composition consista, These should
e sconrely packed, thelnventor's name marked on them,
and sent by expross, prepuld. Hioall models, from a dis.
tanoe, con often be sent cheaper by mafl, The safenst
way 1o ramlt money Is by a drafl, or postal order, on
New York, payable Lo the orderof Musx & Co. Poraons
who five 1o remote parts of the conttry gan usunlly puss
chinse drafte from thelr merchants on thelr New York
correspondenty,

Address

MUNN & €O,
PUBLISIHERS SCIENTIVIC AMERICAN,
27 Park Row, New York.
OFFICE IN WASHINGTON-Corner ¥ and 7th
atroets, opposite Patent Ofice

nm or ADVlmIll

*M.--....‘
?:-MOP-"- « = = =« 75 contanline

Bogravings may Aead adeertisements al tAs same rate per
Hne, by mearuremant, as the Mm-gn-

A Wonderml ! l

.a,(.hro-
mo to eve subseriber, by fAret rnnll mnno}‘
t mbloed! Spee lu-u
S i o
KN, Publieher, Chieago, | s

INVENTORS

o (a1l (i thele efforts to dispose of thelr rights
1‘::'::;:.“.:1 patented or mm will do \';nll o consult s,
oltor porsonally or l? i), free of eharge, Many Yaluw:
h\w‘ Inveutions -w % I‘l'llllllll. for want of proper
mnmu wont, that might realize a fortuna for thelr u-n-
nr-. yineced 'In one Immla and bronght 1o the uunnllnn
pltalinte, Only those will be noeepted which wao
rv fun\llllm\ oan bo xold, as our object s sololy the l’?l"
on of & gomdesion, A candid bplnion oan there
he rollod upon, No charge for services U lens Kueeons.
l 1. llc-nrn o0n on application, u. l-.. lmllml '8 & Cuy,
o2, 6, wnd uﬂ!mudwny. Now York €

POREMAN MACHINIST —\V;\‘I'l'l'.l)mA
B nrsagis peict e et et

Noxt?

tr: umt Jovenile Magaxine. o.
(L]

the machinery o
't'n n:‘u"v‘mllnlul ’N[Il ra, ndditions, oto, ust bo a good
drnughtaman, stoady and relisble,  Only foll uﬂl('ulm
will recelve attention, Address C. E., Box & S & k

ACHINERY of all kinds, Now und Soc-

l ond Hand, bought and sold by S, C. HILLS, 61
uunundl Siroet, New York.

( NI WHITNEY WATER WHEEL, 18in.

t rioe §125, for nlnb
dism,, now and comﬂt\;sl:“ ru'!" l.ouluvllln.

AGENCIES
Northampton Emery Wheel Co. |

OF LEEDS, MASS,

Goodnow & Wightman, 23 Cornhill,
May & Co., 14 to 3 Ollver 5t.
to & Conant.

Belcher Bro &
V. P.Walter's Son- 1228 Market St
ﬂubb‘rﬂ llpplnrnllﬂlu'uet:l & Co,

BOSTON...

WORCES
PROVIDE
PHILADE Ll'lll AL,
el ﬂ"lll'ltull

cINe I\\.\TI

TOLEDC

INDL \\,\l'ul.ln

AATSHVIRD -, Kwbonny

3 HVILL

DETROIT, Waelch t arime hn.
OICAGO Ttoohonter Mach, Mk O n.,ﬂ& 1 5, Canal 5t
MILWAUKIE. . Arnold & \&lo o W. Water St
51, LouLs J5 P, Corby Lu..’i\w No.2d M.

1840, FAIRMAN'S LATHE CHUCKS, 187
Price List of Unlversal (‘hurlu. Includlnr Steol Lm'er.
und l|u|u Ohn., $13; 9 In., $16; 12 In., $20; 15 In 1 18 1o,
% A In,, $40, ci‘ry (Jlunk warranted Wruugm. Iron
mnnllllp
IRMAN & co.. Baltimore, Md.

- IVINGSTON & CO., Pittsburgh, Pa., make

a Speclalty of light gray fron CA F us. Pat.
terus sent 1o them recelve prompt attention

00D AND IRON WORKING MACHIN-
ERY of all kinds manufactured by T. R. BAILEY
a VAIL, Lockport, N. Y. Illustrated Catalogue free.

HE MORRIS & HEYWOOD TIMBER

Dending Co. Manufacture, Sell, and LImn the use
of Wood-bending Machinery. Address S. M. BARRETT,
l’r\wl , corner Front .nd Walnut Stx., Cinelnnati, Ohio.

WO00D-WORKING MACHINERY.

New and improved Woodworth's, Danlel's, and Dimen-
slon Plnuen. uouldlnc. Mortising, ‘l‘enon nfn m
Boring, Upright Shaping Machines, ete.
and u:an. Moulding Cutters and 1?- er’
brated l’-lell‘ﬂ-leher Hends nond nlleu. oon-
tantly on band made to order.

R ALL & CO,, l&lubcryﬁc,Womnn.lh-

“OOD\VARD'S COUNTRY HOMES,
1 0 ur.slo~25u4 PLANS for

Jaws, and best wor

oumo moderate cost

Bll
Prxul &@lvn‘. g York

EF™Send for Catalogue of all books
—on Architecture, Agriculture, Fleld
Sports and the Horse

HREE SPECLMDN COPIES of the AMER-
10AN S8TOo0K JOURNAL, Handsomely Illustrated with
fogravin of ﬂonu. ("lul Ehoop. wi Poultry
AniDs “::::r : toall Bhe aund ;:m.mo-m ';:rrl;:)‘i'
sgo. Addross N.P. BOYER & CO. l’nrﬁuhupr;. el

Purchasers of Saw Mills

are notified that we have commenced sufts fn the U, 8,
Clrcult Courts m-hm CovLx, Buanke & Co,, Lebanon,
N. M, Luke BozeeLy, St, Jo!m-lmr{ Vi, and F, C, Cax.
nee & Co, New York, (selling agents of l\clknlp. Ely &
0., Northdeld, V. \mrln{rmx'mrnl- of patents granted
Dennls Lane for Improvementa In Clroular Saw Mills,
The public Is cautioned agalnst buying Mills or Set
Works manufactured and sold by the above named par-
tos, or any other, In violation of our rights, ss we shall
lml.;u uu-'lulrlu:; {-’tr;\ l‘l'u- ({x'u"nh-n! of ihe law, and
iold purchinsers of Infringtn lls or Sot W
hl'r for the v of lhe'nme ¥ gt
MIr patents cover improvementa in hoad blocks gene-
mily, setting devices, dogging devices, s
.n'u.l (ﬂ(‘lluln.l ot works T EIu pering devicnss
eacriptive pam \hiots sent 1o any address,
of l.aue‘g patents urnl-hed upon :auul i iy
» PITKIN & HROCK,
Montpeller, Vermont.

MPROVED FOOT LAT HES
Slide Hests, Hand Planers, Seroll Mv-
superior Lo all others, \(Illn[ overy where
Catalogues free.
N.H . BALDWIN,

Laconis, N. R

ERIE RAILWAY (‘i)\ll’;\NY

(1O, Box ) vic { l'“l"_‘!"'“\"'ﬁ OFFVIOK, i
To Buivon BurLouns ; EW YORK, January §, 1878,

The Erio Rullway Company pro; Oho, as the ronew the
:"I-luv nlml tholr I(loxu) I'n substitute tron for t:oml ln:
INYO R Muv number
LA erOF bridges In spans varying (lmu \}

With » \ln-n 1o determining the best plan to

! adopt
lln"\ In\)lu You Lo makao n proposal, hn’ml upon plnllu:
.\.:I.:h:-‘ ~¢”|I'I‘:Iulh;'|-m 1o :n furnished by you for 'nlduv- of
yar m“w| I Trom %0 fout upward, with your price foy

«t your price be predicated upon the fxed price of
tron ahd Meel, 1o be varied as those materialy :nly nd.

vauce or decline in price,
A. 5. DIVEN, Vice-I'resldent,

vl &c,,
To E lectro-Platers.

l \u: \l!l I|(ll » CHEMICALS, AND MATE
L n s ] ¥

snnufsctyured angd u..d In‘\'l-lt‘:\"":-:"]‘i :;t’)‘l"n‘::’ “'n.:'

tng Electrician, (9 Bromfeld Strees, Hinton, Mass.

trated catalogue sent Crev on 1Y plll atlon,

THE

roun

1873.

| e ———

T BPLENDED BOOK vlll
o pnmllnad ‘2{“‘“ Janua
:l'::ah:a'm o u\u ve m
thr p . ﬂl
2 “.“F'.;f:.“.. o .n“‘g:. a‘;‘.’%’&"‘ W“

fn“" rts, with o

mmvmuu
the Proccuel o} Working ron Ieol Lead, Copper,
Gold, snver. and the varfous heulo, with ﬂnv-
ings of New Apparatus, descriptions of New
gl“lg(;?lug ?lfg" ':,l')“bxl% 8' &'zxn'{ﬂc Enbndn‘
descriptions of New Mechanieal Ptoee-u
tions, Public Works, lmpnvrmenu \n Steam En.
lnrn Noflers, .\lolon lhllwlyl. Canal hlﬂ;ul
vaval Enginecrd .f Mochanteal ‘En Cl:
Englncering, Buil lnn. New Mechanfcal Inventions,

BT LT, MEAT, SOUND.—Embrac-
ng llm latest lmprovcmcnu in clcrn&hlynnd Tolo-
r{n Engineering, Improvements

o8, b:lmtrlc l-:nxlncn New and Useful Appllutlonl

of Elcotriolt Arts—with engravings.
4 ~TECHNOLO Y.—B.mhneln New and bco(ul Inven-
tlons and Discoverles relating to T ARTS; Im
provementa in l'hotomphy l'rintlng Naw Imple-
ments, New Machinery, Noew ancs, New Recipes,
mproyemen s pcrnln(n; to Textlle !ndnury. Weav.
ng, Dyelng, Coloring, and the various branches of
Industrial Labor, with accounts of New Industrial
-"roducu. Animai, Vegetable, and Mineral—with en-

i~ ou?r AXD HORTICULTURE.—Descriptions of
me- Shrubs and I-‘lo'cn. {ntroduced

urlnc me preceding year, with New, Useful and In-
acu in relation to Cultiva vation, Fropags-

vings.
c-.a%cvucux RNew and Useful Information in
branchea Agricultore, with Notices of New
Pmeena. !\ew Tm: s, N
ete. Improved m of Trea Sol
mnru.ln(umtloumm me-

eir Discases, Treatmne:
‘L—BURAL AND HOUSEHOLD, F B(i o
t Information eon mlnl i

provemenn the pv ounl.
niture, IV umnuo-. unn Pro.
ceueun pnuu. e Information
to F ton nnulou.elc..
New and ann- lo Lecipes, and a ml ty
Miscellaneous u;?muon pertaining to ouse-
hold—wi

S—MATERIA 1CA, & tgl!l.

- "‘"ah_“‘\" “"‘Q:.d..: tons. New

2—SATE AL HISTORY AND ZOOLOGY ~ T—Toe latest
discoveries In

s pplian-
Er R e

eomiu rela ‘o m
0 C 1IL—METEORO PHYSICS,

mméﬁ” .:: a:uri:nuon!‘}:%r:::

hu 1 Pal —l
- SHERE O 9' s

moltlntomtlnl oo onl nyostigatio xﬁ
ports oconnuo %J erllo.

eove omenl.

13.—ASTR! ounu D scoveries lnd
lnxormulon n-l- ng lo l um-. Comuu. Met
ites, Aurora, the Sun, Ith po # of Astronom!
Phenomon- Proy n-u atroments, ote.

u & 5—!! OGRAP: xcnol.ou\.-m o

istingulshed Men ‘o Mleu 'llh ste i ﬂle an

nluer Pomuu. Notl ‘mmlnrnl nen con.
nected with Al and s
with Portrllu.

Every n who deslres to be well informed concern.
Ing the gogmn of the Arts m#n&‘lfn ould have a
copy of SCIEXOE RECORD Fo will be a most in.
teresting and valuable Book, and should have a place In

overy Household, in every Libea
) llu:’dpuuwly Vound. Many Engray.

'eo.Ocu vo.
all to .lll parts of the colnl'y. on recelpt of

g
ot by
the price. A Hberal discount to the trade and to can-

vassers. Forsale at all the principal Bookstoros.
MUNN & €O, Punrisnuns,
37 Park Row, New York Clty.

Tue SCIENTIFIC AMERICAN will be sent one year
and one copy of SCIENCE RECORD FOR 1973, oo
recelpt of $4%0,

SCIENCE RECORD FOR 1879, uniform with the
adave. Price §2

THE SELDEN DIRECT-ACTING
Steam Pomp

I8 THE BEST Stoam
Pamp made.

Soud for Clrou.
and Prive List to

- A CARR, ntonnhnd !lmt

__New York Cuy.

1“{‘15",11:-3.:11;1:-1;1- of C, N, Gows' patents, ra
sued, for uu-mvuu nu o Notse lay Eakes
w:w‘lbmnn with a fow m riies 1o manu Im

erwise. Address F.¢ ":'.'L‘x"i’i'i{.’iaﬁ":."P‘L i
()YETHOUSAND DOLLARS PER

MONTH has boes, u by our AGENTS sol! iwo
o | g Earere, “Adares . 1 HO VIS O e i

i o
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"~ BAIRD'S

GUUAS

FOR PRACTICAL MEN.

l.‘lllla‘“ of FRACT)

S ‘hw" 0 aay obe who W ﬁu: -:“-'I'I:

HENRY CAREY BAIRD,
INDUSTIIAL PURLINIER,
408 WALNUT STREET, Philadeiphia

“Practical Draftsman's Book of

INDUSTRIAL DESIGN
AND MACHINISTS' & ENGINEERS'

Drawing Companion.
Forming a Completo Course of Mochanical,

and Archlitecturs] Drawisg. From the
", l‘m(n.ou of De-

h. Armengand the olde
S I et A e S T2t
;.‘ th Muoo.l matter
plates, 9 from - P
usefal and geoenl 4 b

q

o
..1':'-.'3.?.‘;‘.‘!&‘.‘.“"&3‘;&'.‘:.‘:-4" 'f':‘u'x'.'l’,:.}_?
R et ﬂ,nm'. Sen ang Pracitlal Data. Stady of
uz&"ﬁm« % On Colﬁx “'f.‘.::“,
m m‘ ol
!n:-r". et &:muuuuue tady of ¥'rojre-
alls of —ahrq Stople
coupling, w rat.

um.
or's "‘E....-, """“‘.‘:3‘-‘,"""‘,... £
M

mururormued
ATION ﬂlm ¥ Tooruxn Guan —De.

sign n r. Construction of

] ;-tum fors u or kv:l? -hnl:, fuvolute

and Hellca! mu. x I’nc to{ &bm-ahu differon-
an

lamnn‘.' m #.—~Shadows of

e e imgm, dinciigs atsradn: | I
.mnw::“'b"‘*m'%mwm

ples. Applica:

m&.m oy
anove, orany k3, sent by mall, free
m or mcﬂcu.

ne
HENRY c m.m .
PUBLISHER,

100 A e O
ugs " Wpright Bogize andTubular Bofler () Homax
Powxs, with all

Trimmings—aLs0,
Seod for circulars. VARIETY IRON
womcour « Cleveland, Oblo.

ﬂn deutfche Crfinder.

Diefe grofic und thitige Claffe unfrer Ves
vilferung  madjen ir  befouders darauf
aufmertfom, daft unfre Fivma durd) ihre Ve
Bindung mit Wafhington und den europdijdien
Dauptiladten, befondere Vortheile jur Erlan.
gung von e und auslEndijden Patenten

Jeber Erfinder, gleidviel weldier Nationali
Aiit angefdrig, ift burdy die liberalen Patentge.
fetse ber Bereinigten Staaten jum Patentidut
fite @rfinbungen beredytigt. Hnfre Fivma ift
Bereit, geftilyt auf 26jihrige Erfafrung, beutidye
Grfinber jeber Heit ju bevathen und ju mafigen
Preifen vafd) und plintilid) Patente ju exlangen.

Die Deutidye Section ift in den Hinden
f8higer beutidyer Ingemieure, weldye in ber
m perfinlidy mit  Grfindern mmmu

N. Amerfean” witd in feinen
tenn ble ‘&m&m @rfinbungen  beo

mmv beant:

of u-'ﬁ“ !

ly
J Amoc. Inst., B
.‘:’.‘,‘H. stee) ;’m,ul sy Nodonte, 1 .;;) tuel.

=
z

RBIN No raks purchinser
l'n‘::;!l’ﬁ Phrty thl Hurn YU'...'.. Ilulmn. Spa, N. Y

HINDON'S IMPROVED

Turbine Water Wheel

Is Cheap, Mimple, strong and duv‘hiw:
{eidod over ™ per cent
ayer T per cent st

elght tenthe
send for orewler te
T, 0 HIsDOX & €O
Mount Holly, New Jersey
URDON IRON WOHRKS —~Manufacturers
of Pemping Kagines for Water Works, High and
|.-.|...-m Kokines, Fortabls Kogives |nl Bollers of
ol kinds, Sugar :‘lli- Borew, |l|v'}|v { Hydraolle
Frosses, Machinery s gv vorral noene \Ill' & WHIT
TAREIL 10 Frost st Drookiys, ¥. ¥

00) ss\\\\\\\c.\\m\\\m

I

‘ MOLDING, MORTISING,
5 l' TENONING & SHAPING W
J MACHINES,
BAND SAWS,

SCROLL SAWS,

Plamnu& Matching

MACHINES, &o.,
For Raisoan, Can, and Ao

OULTURAL Suoirs, &0,
riu;wﬂ w Lo any o uee,

J . A, l‘ A ‘c u"\u(- A('I) Onto.
Boilers & P

Ashestos l'olllng ( o..

rlu OF Prisms and olher |

|lo or MAsoxRY.~Rules and
Pno % Muh fne Tools. —Vlrlom 1
g (3 n sk !
gﬂllu 1! onl ¢ Ske cuu oWlwr

: up ol wllcr wheaols, 1

WMu- ,. vq“.ul’l?lolk ‘:? u'l U’"' - 0

S

\

HAMPION SPRING M \lATl'lll-,S.\—'l'he

! Iatest and best tmpro Do you want &
hﬂlm and co::nlorulblz N‘d‘: -.1'::1"4 Ll:bk‘r‘h: oonco(i
l!:.d ul’l?-p 'dultn No stock com-

plau vlmn.t it. { posed of tensclons tem-
wtev! lpnnr.w unite: d uul m ure {s equally
Easly earr! ut the house.

oved
(umod. or roll«l up mz. ngluket. Both

nl}u [} \o fraue, n vood th. sed on
noor !.vl T 8 oho r M (red. Needs
only half mlexnm o! halr ml ed nolu-

u ny sizes m; 0 ordor, for plm.or
bed ‘a J’ rl't“ ?' 2?““"2“ :? ? -vu‘ Libérn
Ul 0

cou t:l"g lg t 3 '( pf c‘ 2 co,, lllkeu. m and
= Daane Street. he\v York. Y

EMPLOYMENT=* PLEASANT AND PROFITABLE.
Agents wanted to canvass for the ProToxiat PuRExo.
LOUIOAL JOURXAL, $3 8 yoar; and for the ILLUSTRATED
sSorexcs or Heaurn, $2 o yoar—with a most “ takiog ™
CHROMO. Address, with stamp, for particalars,

PaqfeRN] £ffERS

| AP R R,

Machine

ome | X T vt u.u

' Tools.

pleteé asmortment in thiscoun

Maohlnlstl
‘"' xsw ,‘5""%—,

ENGINE COMPANT,
Mo Strects, New York.

Cold Rolled Shafting.

st and most perfect Shaft lu1 made, con-unlly
on hlnd in large quantities, fu; ln ANy lengths up
o 811, Also, Pat, Couplinl 1{’8 s«u Iln' l&j\ullhh

e 121 Chambers & 100 Reacdo Slmu. New York.

Sturtevant Blowers.

Of every size and daalul(l’ol constantl :ncbou:d.
121 Chambers & 108 nmu Streets, New York.

WILDER'S

Pat. Punchmg_ Presses
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Irow and Steel
1 set of 5 dogs, from % to 2 loch, §630,

oilers & Pipes covered SR s
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His expandiog u-.cm fas first clase tool which has
long been eeded by every Machintet,
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W.LE COUN \‘T South Norwalk, Coan.

‘ WOODBURY’S PATENT
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and Molding Machines, Gray & Wood's Planers, Self-olling

Saw Arbors, and other wood worklog machinery.
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The TRADE WAGON.

Cheapest, best, and moat durable non-
conductor known. BUILER FELTISG
womu Ktomundl St New York.

A WAGON INTEXDED FOR GENERAL I'URPOSES.
WEIGHS BUT 400 POUNDS,

Is finlabed ready to paint and trim. Inquire of your car-
risge maker, or the ONLY manufactarers,

8. N. BROWN & CO., o¥ Dayrox, Omio.
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froza 4 10 M inches.  Also for car wheels. Addrems
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OF THE

SCIENTIFIC AMERICAN.
The Best Mechanical Paper in the World

A year's numbers contain over 00 pages and several
dred engravings of new machines, useful and novel

.

Reynolds’

TURBINE WATER wmuu.s.
The Oldest and Newoat Al oth
onl lmmuon-o{ cach otherin lhelr
:h. ﬂ'cnmp lullon to comne

t boast
i gt e s
'z. froe. GEO. TALLCOT,

Strect, Now York,
ng, Shatting.

Andrew’s Patents.
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Invents facturing establish tools, and
processes.

The SCIENTIFIC AMERICAN s devoted to the Inter-
esta of Popular Sci , e Mechanic Arts, M £
tures, Inventions, Agr ure, C , and the in-
dustrial pursults geaerally, and Is valuable acd Instrue-
t{ve not ounly In the Workshop and Manufsctory, bat also
in the Household, the Lidbmry, and the Readlng Room.

To the Mechanic and Manvfacturer!

No person engaged In any of the mechanical purssits
should think of dolng withont the SCIENTIFIC AMEX!.
cay. Every number contalnsfrom six to ten engravisgs
of new machines and tnventions which cannot de found
{n any other pablieation.

Chemists, Architects, Millwrights and Farmra

The SCIENTIFIC AMERICAN wiil be found a moat
useful jrurnal to them. All the new discovoeries o the
sclence of chemistry are given io its columns; and the

allons
g Y e Sl e
lll. me le, Durable, and Ee leal
nd for

+ ANDREWS & BRO.,
4 “nter uml New York.

100 YEAR ALMANAC. FOR 50 CENTS

Wo pond POSTPALD an Almanae giving every Year, Month,
Week and Dsynl the (enlury - w n ockrl (uhndu for
1973, Extra Inducementa t

GEORGE AL ll'B ) C u) lknlou. Mass.

[ron Ultyu and Siberian Iron Works,

RS & BURCHFIELD

FAUTY
nod Charcoal -nd llut hloom shuel Iron, Brands
Kpollo and sbnrun Smnlllu: Blnun in tlullou
Trunk, Lock ovel, Tea rv u!' 1Fmr and
all othier kinds of fing Sheet, from I:m W gauge. Cut (o
llll! as required by the trade. Equally to sany unpnru:d
e nud Warehouse, I(I Waler St I‘Ilulmr:h l'l

~ PROTECTION AGAINST FIRE
HALL BROTHERS
Are prepared to intro-
duce their * System oy
Sprinklers’ into Mills,
Factorvies, &e., at short
notice. Call and see a
practical operation oy
smnc at their works,

36 CHARDON STREET,
BOSTON.

in 1y of the hitect and carpenter are not over-
fooked, all the new Inventions and discoveries apper-
talaing to these pursuits delog publistied from week to
week. Useful and practical Information pertalning to
the Interests of millwrights and millowners will de found
publiahed in the SciesTirio Amexicax, which taforma
tion they cannot posaibly oblaln from any other source.
Subjects In which planters and farmers are (terested
will be found discussed in the SCIENTIFIC AMERICAN
many lmprovements (n agricultural (uplemonts belug
{liustrated (o (14 columos,

We are also recelving, every week, the best sclentite
Journals of Great Hiritain, France, and Germany; thos
placing In our posscssion all that \s transpiring In me.
c¢hanical science and art in these old countrics. We
shall continee to trunsfer 10 our columns coplous ex-
tracts, from these Journals, of whatever we may deetn of
Bterest 10 OUr readen.

TERMS,
ORECOPY, CHOYEAT -~ - - - - - Be
One copy, Mix months . ¥ (oM Tl w YN
Ozecopy.fourmenths - - . . . . ®

Oae copy of Solentific American {or ene year, and
gne copy of engeaving, “ Men of Progresa™ -« 0

Oune copy of Sclentific Amerigan for one year, and
one copy of “Sclence Record,“foriid - -+ .« 4%

Remit by postal order, draft or cxpross.,

The postage on (he Scientifio American Is Aive conts per
quarter, payable at (he office where received. Capada
sudecribers must remit, with sabscription, 3 cents extra
10 pay postage.

Address all Jetters and make all Fost Ofice orders or
drafis payabdie to

MUNN & CO,,

37 PARK ROW NEW YORK,
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oTk; also, t0 DEEP BORING FOR FESTING, THE
Patent Movable Toothed VALUE 6F MINES AND QUARERIES. TEST CORE

taken out, showing the character of mines at any depth,
Used either with steam or compressed alr. Simple and
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Turbine Water Wheel

Has r-(zully been subjected to thor

< Cross-cut Saws.

g Send for Descriptive Pam.

: ts by James Emerson, Hol- = 8
1 1 was the first to Introdace to the public the Hubbard ough tes . phlet. wevents and removes scale In (um Bollers—aoes not
: Squasl, .\r'urir;u Iurt»::. .\«lcs:bj .\l-gm--:xud'.\h::m‘::h yoke, Mass., showin Lt llm"\'\" .‘; TARe ~ = v R R - injure the Iron. In use over five yea
Cabbagr, Mexican Sweet Corn, Phinney’s Water-melon results than any Turbine Wheel ever » EACH’S Seroll Sawing Machine, Improved J.J. ALLEN, hmun . Phllsdelphis, Pa.
£ and mans other S . known, A full report may be obtain.
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belt, and transmits it to the
goar wheels, G and H. Inthe
hub of the Iatter is a feather
which, acting on a slot in the
bar, F, communicates power
to the Iatter.

The work to be bored is fast-
ened upon the chuck, I, as in
an ordinary lathe. 1If the ex.
terior of the object is to be
turned, a set screw in the shaft,
D, is screwed down upon the
bar, F, and motion is thus im-
parted to the shaft, D, face
plate and chuck. The opera.
tion completed, the screw is
looscned, the face plate set by
a dog or pawl, and the cutter
is adjusted in the hole, J, at
the extremity of the bar, F,
where it is held by the set
screw shown. The shaft, D,
now remains motionless, but
the cutter rotates with the bar,
F. The feed gear is set inmo-
tion by a reversible lever at the
end of the machine (not shown).
K the feed screw is held in po-
sition by a slot planed along its
entire leogth and a stationary
feather or lug to keep it from
turning.

It is claimed that this do.
viee occuples but little room
and will do twice the work of
u lnthe for the samoe purpose, It will bore any sized wheel,
from ten inches upwards to any required size.

Further information may be obtained of Messrs. T. R.
Bailey & Vail, of Lockport, N, Y. This is the same firm re-
pontly alluded to as manufacturers of the excellent form of
Koy soat eutting machine, a short time since illustrated and
described in our columns.

P
°

PADDLE SHAFTS FOR PACIFIC MAIL STEAMERS,

Our illustration conveys an excellent idea of the immense
slzo of two paddle wheel ghafts, probably the largest over
forged, recently made by Messrs, Lazell, Perkins & Co., of
Bridgownter, Mass,, for the Pacific Mail Steamship Compn-
ny. Theee are intended as spare shafts for the steamers
Japan and , to supply the deficiency in case of break
down.

The one belonging to the Japan weighs 78,520 lbs.,
that of the China 68,400 Ibs. They were transported from
Bridgewater to San Francisco by rail, and reached the steam-
er, in the latter port, which was to transport them to their
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and serves throughout its whole length as a bearing for the | forging them is 11 tuns in weight and has a ton foot stroke ’
bar, F. The cone pulley receives motion from a suitablo | It is belioved to be the largest machine of its kind in use | ference between the expression of emotions and the expres.

IMPROVED BORING MACHINE.

in the country. The time consumed in making and finish.
ing the shafts was about six months, 350,000 1bs. of iron
and 900,000 1bs. of coal being employed in their manufac-
ture.

Experimental Rescarches on the Treatment of
Asphyxia,

By whatever means air is introduced into the lungs of an
asphyxiated person, whether by pulmonary insufflation or
artificial respiration, experience proves that its introduction
is completely useless when the circulation is arrested. This
happens in the case of a drowned person in some four or five
minutes.

M. Le Bon, of Paris, further states that if the physiological
causes be inquired into regarding the impossibility of restor-
ing drowned animals to life after this short delay, it will be
found that the heart always contains voluminous black clots
of blood To renew the movement of the heart when it has

[0S, CHEMISTRY, AND MANUFACTURES,

83 per Annum,
IN ADVANCE,

3 (NEW SERIES.] N . S — —_———— -

é.r BORING MACHINE, dostination, the depot at Yokohama, Japan, in twenty dn)»1 Max Muller m.l D-r“In.. : .

;, The invention herewith illustrated is adapted to the bor- | from the time of leaving the forge JIn a lectare recently df~ln---r.-.! in ﬁ"nnx?:-d.un with the Liv
ing and turning of palleys, gears, spiders, etc. A is the bed | These immense masses of irou aro each 884 inches in largest | ¢rpool Literary :mfi Philosophical Society, Prl:f-r,"sﬂr Max
or frame, which is cast in a single plece, and arranged to | diameter by 89 feet 8 inchies and 87 foet 3 inches (respectively) | Malle r addressed himself o ”‘f phaseof ,\'h I*..n?m - u;mr_r',
fasten to a post, asat B.  Cis the face plate which is cast | long, and are made of the best Swedish serap iron, worked | which deals with the ].----:Mhl_\' of the higher animals acqui
with the hollow shaft, D. The latter fits in the boxes, E, | with charesal and open forge fires. The hammer used in | ring the faculty of articulate specch

The lecturer gave various illustrations of the essential dif

sion of ideas or abstract con-
ceptions, and argued at length
as to the impossibility of mere
emotional signs and sounds de-
veloping into articulate speech ;
and he ridiculed the notion
that the materisls of language
being given, all the rest was a
mere question of time, a natu-
ral gradation from the neigh
of the horse to the poetry of
Goethe. Man and animals pos-
gess emotional langusge in
common, because man is an
animal; but snimals do not
possess rational language, be
causqg they are not man. This
distinction between emotional
and rational language, so far
from being fanciful and arti
ficlal, is radical, as proved by
various evidence, especially by
the testimony of pathology in
reference to certain brain dis.
ecascs.  Rational language is
to be traced back to roots, and
every root is the sign of a gen.
eral conception or abstract idea
of which the animal mind is
incapable. Mr. Darwin bas
said there are savage langua.
ges which contain no abstract
terms ; but the names for com-
mon objects, such as father,
mother, brother, ete., are ab-
stract terms, and unless Mr. Darwin is prepared to produce
a language containing no such names, his statement, said the
lecturer, falls to the ground as the misconception of the real
nature of a general idea as distinguished from an emotion.
This phase of the controversy lies within the Professor's
peculiar domain, and he was able to entertain his audience
with technical illustrations that in ordinary hands must have
proved tedious, but in the hands of the most accomplished
linguist of the day proved a source of wonder and amuse-
ment to his hearers. He concluded as he had begun, by
maintaining that language is the true barrier between man
and beast.

Fhoto Obltuaries,
The latest style in mourning is to have a black frame
printed in the paper at the head of the obituary notice of
your friend, in which a photo portrait of the deceased is

| pasted after the papers come from press.  We have received

ceased is not difficult, but to force out these enormous clots, | & copy of the Marlboro’ (Mass.) Journal containing such a

which completely block the passages, is manifestly impossi
ble.

photo obituary of an enterprising citizen of that place, and

| the general effect is quite pleasing.
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TRANSPORTING PADDLE SHAFTS FOR PACIFIC MAIL STEAMERS ACLOSS THE CONTINENT.
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BURNING WATER AS FUEL,

1t is astonishing how prevalent the notion is that water can
be advantageously burned as fuel. All that can be said and
written on the subject appears to have no effect, and easily
deluded capitalists are always ready to invest in the newest
contrivance that comes along for the above purpose. There
has recently been a tedions suit in reference to the invention
of Moses Thompson for burning wet tan, during which a
ponderous volume of testimony was taken and a tangle of sci-
entific evidence elicited that might well stagger the judge on
the bench and the practical tanner in his yard, provided any
of them have that faith in & long life which must precede
the perusal of such an amount of worthless matter. There
is the usual array of high sounding names of witnesses who
testify as experts, and he must be an exceedingly expert
angler after truth who can make out what they are driving
at. It is clear that Judge Blatchford did not allow himself
to be deluded by these experts, for he knocks the whole
crowd off their feet and fires o round shot through the en-
emy's camp by the following conclusive sentence: *‘It is ap-
parent from the evidence that Thompson was the first to dis-
cover and put in practice the true method of economically
burning wet fuels, and obtaining from them better results
than from equal quantities of dry fuels,” which goes to show
that the Judge believed the following clsim put forth by
Thompson: * The water in the fuel, in the presence of car-
bonsceous substances in the furnace, will be decomposed,
giving its oxygen to the carbonsceous matter, dispensing
with the draft and its cooling and wasteful influence, and
rendering combustion so perfect that no smoke is visible.”
We hardly know whether the inventor proposes to shut the
water and carbonsceous matter up in a strong box to ** dis-
pense with thedraft,” and, by the decomposition of the water
and the re-combustion of the hydrogen, create 8 perpetual
motion for affording heat such as the world never before saw,
ornot. The science of the proposition is too deep for us, and
we cannot blame the Judge for being captivated by it. Peo.
ple will slways believe in the perpetusl motion whether in
mechanics or in combustion, and it is better to join them to
their idols and leave them alone. As our readers, however,
do not belong to this class, it may be well to let in = little
outside *“ draft” on the laws of combustion by way of ven.
tilating the subject,

The heat required to elevate 8 given quantity of water one
degroe is exnployed as the unit of measurement, The results
obtained are called Leat units; and as experiments have been
tried upon all combustibles and gases and the products have
been tabulated, there is no difficulty in obtaining all the
informstion that any onemay requireon the subject. When
it is desig ed to burn water as fuel, it must not be forgotten
thet it is necessary to convert the water into vapor by the
absorption of Lieat, then to decompose itand burn the hydro.
£en at the expense of oxygen over again, thus reproducing
vapor, which when it escapes, after having paseed through
all of these stages, must carry awsy heat us irrecoverable ns
that blown off through the safety valve of & boiler. There
is, therefore, no possible theoretical gain of heat in attempt-
ing to pass water through these cirenitoun procesnes.

Alrdried wood contalns at hest a large quantity of the
elements of water, and most people prefer to burn the dry
article. If the advocates for consuming wet wood were hon-
est in their belief, they ought to keep the wood pile in sonk
all the time to prevent the disadvantages likely to aceruo
from the loss of water. During the lant fifty years, some.
thing like gixty patents have been taken out In the United
Btates relating to water gae In one form or another, Tho
list affords s carious colloction of attempts to accomplish

_ Scentific Jmerican.

' s results, and it would bo areal sorvice to the coun-
try if they could be posted up as warnings to ambitious in-
ventors. Bometimes the hydrogen of tho water was carbu-
retted by being passed over tar or oil; that is the favorite
method with this class of gas luventors. The water must
first beo converted into steam, then decomponod by the glow-
ing coals, and the resulting hydrogen brought in contact with
turpontine or othor hydrocarbons, when It is carburetted
and ready to burn for bath light and heat. Other inventors
decompose the water by passing it through iron grates on
which are placed the live coals; on closor examination it was
discovered that they obtained their hydrogen at the expenso
of the fron of the grates, and this was pronounced to bo de-
cidedly too expensive for practical use. Another apparatus
introduced steam through an iron tube; but finding the tube
disappear, they substituted a fire clay mouthpiece and were
disgusted to find the operation no longer sueceasful.  As long
as there was any red hot iron to decompose the water, they
got enough hydrogen; but when that was removed, the de-
composition consed. In general, the sixty patents were
founded upon the principle of burning up some valuable
substance, includicg the furnaces themselves, in order to
obtain an apparent gain. They robbed Poter to pay Paul,
and had to pay the penalty for such unscientific conduct. In
1850, the world was nstonished by the famous water gas

07 | patent of Paine, who converted water into hydrogen or oxy-

gon at will, without leaving o trace behind, and whoge
fame hag not yet died out in connection with more recent

% | offorts In the same direction.

This whole business of burning water as fuel is sn impo-
sition, fostered by ignorance and encouraged by dishonesty ;
and it is high time that it should be suppressed.

<0
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THE METROPOLITAN MUSEUM OF ART,
The Metropolitan Mugeum of Art in this city has rented a

K large and splendid building e Fourteenth street,and willim-

mediately proceed to prepase ft far the reception and exhi-

Y| bition of the many rare objects now in possession of the so-

ciety. The present lease is for eight years, the premises
being only intended as a temporary place of deposit and
oxhibition. The large and splendid permanent Mugeum is
to be erected in Central Park, and will be finished by the
time the present lease expires, This temporary opening of
the Musoum in the lower part of the city is an excellent idea,
s it will be conveniently nccessible to all classes of our citi-
zens, who will learn to understand and appreciate its import-
ance. Among other curiosities that are to be soon placed on
exhibition is the remarkable collection of Chaldean, Assyrian
Phanician and Grecian antiquities, more than ten thousand
in number, recently discovered and exhumed in the island of
Cyprus by the United States Consul, General Di Cesnola,
This is one of the most valuable collections in the world,
embracing ancient soulptures, vases, coing and ornnments, of
the most elaborate workmanship and rare beauty.

°

ARE THE PLANETS INHABITED?!

The ZEvening Mnil contains, under the sbove head, an ar-
gument tending to an affirmative answer to this guestion;
but it is founded more on poetical imagination than on sober
trath. The writer says: ‘Reasoning from analogy, it is
hardly possible that such magnificent worlds as are within
telescopic inspection, far surpassing our own in magnitude
and celestial beauty, are solitary globes, destitute of living
forms organized for enjoying as much as we,” etc., and he
ends with the statement that the spectrozcope has demon-
strated that the composition of these worlds as to their me-
tallic resources is essentially like that of the earth; and he
asks, finally, ““ why not in all other respects ¥’

The answer to this question is that in all other respects the
conditions required for organic life are exceedingly complex.
One of them is a temperature between 82° and 100° Fah,,
and this condition prevails only on two of the planets, the
Earth and Mars; all the others are too hot, and their moons
are too cold ; at least, it is probable that the moons of Jupi-
ter, Saturn, and Uranus are as thoroughly cooled off as our
own moon, which is as totally unfit for the existence of or-
ganic life as the tops of our Himalayas. If the spectroscope
had not demonstrated that the celestinl bodies were com-
pounded of the same clements as our earth, we might per-
haps argue that, for other elements unknown to us, another
range of temperature might bo required for organie life, but
the revelations which this admirable instrument has given
exclude such a supposition ; and as, in connection with the
telescope and photometer, it has also taught us that a tem-
perature of 1000° Fah, and upward prevails on all the plan-
ets except Mars, the idea that they are all inhabited af the
same time, is fallacious.

We say at the same time ; the moon may have been inhab.
ited millions of years ngo, when the surface of the earth was
s red hot as that of Jupiter is now; and when by further
cooling during thousands of centuries our earth will have
become desolate, it may be the turn for Ju piter and other

Elfnneln to become the scene of the most Juxurious organic
o,

A German saying in: ** God works slowly, because He is
otornal”  No doubt the universe was not cronted inn hurry ;
planets have beon revolving around contral suns for lnilllouu'
of conturios, and according to unaltorable Inws have their
periody of proparation, disturbance, evolution
then their period of full organic developmont .nnd finnlly of
decay ; it s already, a priori, very unlikely ﬂ;m, theso (Iih’ur-
ent poriods of their history should oxntly coincldo, ne tilu
planoty diffor Individually and are placed in (Ilﬂ'uron't. oondi-

organization,

t;onu; the larger ones must cool slowar thay the smnllor, and
those further from the wun fuster than thono noarer to that

[FEBRUARY 15, 1873.

orb. Each has its own individuslity, its own history, and
will go throngh the diffarent periods of its destiny in its
own time, & time so long that our longest historical period is
comparatively a mere instant; while it sweeps in its course
through spaces so large that all tho empires of our earth are
comparatively a mero handfull.
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THE NEW YORK STATE REWARD FOR IMPROVEMENTS
IN CANAL NAVIGATION.

Our readers will remember that in 1871 the Legislatare of
the Stato of New York passed a law offering & reward of one
hundred thousand dollars to the introducer of n plan, for
navigating the Erie canal in this State, which should prove
on sctual trinl, to be better and wore economical than the ex-
inting method of townge by horses. The following wers
the chief requirements of the law:

A Board of Commissioners were appointed, consisting
of Georgo B. MeClellan, Horatio Seymonr, Erastus 8. Pross.
er, David Dows, George Geddes, Van R. Richmond, Willis
8. Nelson, George W. Chapman, William W. Wright, and
John D. Fay, whose duty it was to practically test and ex-
amine all inventions that might be submitted to them, by
which steam, calorie, electricity, or any motor other than an-
imnl power could be practically and profitably applied to
the propulsgion of boats upon the canals, Such tests and
examinations were to be confined to the seasons of canal
navigation in the years 1871 and 1872, and the Commission-
ers were required to demand that the competing inventions
should be tried practically upon the canals at the expense of
the applicants; that the boatghould, in addition to its weight
of machinery and fuel, be able to transport at least 200
tuns of cargo, be able to run at a speed of not less than
three miles per hour, be easily stopped nnd backed by its own
machinery, which should be simple, economical, and dura-
ble, and readily adapted to the present canal bonts. Lastly,
the law requires before an award is made that ‘“the Com-
missioners shall be fully satisfied that the invention oy dovice
will lessen the cost of canal transportation, and inecrease the
capacity of the canal.”

The limit of time for competition for the reward expired
with the close of canal navigation last fall, and it may not be
uninteresting to make a cursory review of the operations of
the various competitors, give an outline of the construction
of the boats, and gee if we can determine who among them,
if any one, is likely to carry off the hundred thousand dollar
prize.

We do not intend to give the particular numerical order in
which the boats were pat upon the canals, but for conveni-
ence of reference will designate each exhibit at random. If
from this list any exhibitors have been omitted, we shalk be
glad to be informed, so that corréction may be made.

Exhibit 1. Steamer Dawson. Inventor, Thomas Main.
This was o common canal boat altered for the purposes of
the trial, which alteration consisted in making a concave re-
cess in the bow of the boat, in which a common propelling
screw was set. About 20 horses power were employed, 200
tuns of freight were carried, and a speed in excess of three
miles an hour, on an average, was obtained, except when de.
tained by lockage. The average running time through the
canal was 2°02 miles per hour.

Exhibit 2. Steamer Baxter. An ordinary canal boat
fitted with two stern propellers of the ordinary construction,
driven by one of William Baster's patent compound engines.
The only peculiarity claimed for this boat was that she was
simple, and conld be run on less coal than any other boat;
and such indeed proved to be the fact. She made two or
three successful trips through the canal, and proved to be a
useful and economical boat.

Exhibit 8. Steamer Montans, An ordinary canal boat
fitted with a single 9 foot feathering wheel encased in a box
in her stern. A. H. Brown, inventor. Forty horse tubular
boiler, 2 engines 9 x 18, direct action. Burns less than one
tun coal in 24 hours. Speed 84 miles an hour loaded, and
5% miles light. Ran very well.

Exhibit 4. Steamer Hemje. Charles Hemje, inventor.
This was a well modeled boat, provided with an ordinary
stern screw propeller, and the chief peculiarity consisted of
a cylinder in which the screw was enclosed. This cylinder
was movable and served as a rudder, and was used to steer
the vessel. By turning the cylinder, the column of water
ejected from it by the screw was deflected, which assisted
steerage. This boat made good time, carried over 200 tuns
of cargo, and worked extremely well

Exhibit 5. Steamer Eureka. Hiram Niles, inventor.
This boat was propelled by means of two conical shaped
screw propellers, arranged on the outside of the bow, upon
the same angle as the bow. The points of the two screws
converged, like the two lines of a triangle. This boat ran
faster than any of the experimental vessels on the canal, and
performed extremely well.  But she proved rather heayy,
and, in order to carry 200 tuns of cargo, required 7 foet of wa-
ter, which the canal did not, on an average, afford. Built
by Niles, Buflalo.

Exhibit 6. Steamer Port Byron. Inventor, ¥, M. Malan.
Through the hull of this hoat, from bow to storn, runs a
trunk or water way, and in the after part of tho boat a com-
mon paddle wheel is sot within n chamber, which forms &
part of the trunk. The motion of the wheol draws In wa-
terat the bow, and discharges it at the stern. This boat
muade suceessful trips, and operated very woll,

Iixhibit 7, Steamer Forest City. Built at Russel and
Ends yard, Buffalo, An ordinary canal boat fitted with two
vertical propellers, placed one on cnch #ide of the stern,
These propellers are on Dr, Hunter's plan, the blades feath:

ering, and so made as to be fonthered from the deck 80 ne
toact on the water at any desired unglo. This facilitatos
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e w an the may be made to sct sidewise, or | defective condition of the canals, the crowd of horse boats,
'W'“h tho vessol's keel, This boat performed well, the rocks, wrecks, sedimentary dopoaits, shallow places and |
de g other obstractlons, the towage of boats by lines in the ordi-

) ‘made good time, and carricd 200 tuns.

k 8. Steamer Excolsior, This boat, bullt of iron, | nary way was productive of great confusion and p-l'liu‘lm dc.‘
wwmmw.mt pmpdler. which s constrac- ;ll)'l. If the towing bLoat placks in spoed, the ho.ll.' in lowl
“m on the pﬂﬁpl. just doscribed. By ita use | jumn together; thoy eollide with horse boats, und are in other

:

pote In earrying eargo,
~ Exhibit 9 Steamer Geo. M. Photer. This was an old
‘anal boataltered for theso experimental purposcs. A littlo
abaft the middle of the boat, an opening on each side is mado
and water ways or trunks inserted, which converge Into ono
discharging trank at the stern. In cach trunk a 4§ foet
screw is placed.  Engine, 40 horse power.  This boat made
one trip and operated very well. Built by Russel & Eads.
Exhibit 10. Steam Pump boat. Propelled by a piston at
the stern, operating In & cylinder, Results not satiafactory.
Exhibit 11. Steam Pole boat. Propelled by poles which
were made 10 operato on the bottom of the canal and push
| * the boat along. Results not satisfactory.
- Exhibit 12, Steamer Vermont. Endless belt of paddies on
i each mide of the vessel, passing over rollers at stem and stern
. of boat. Results not satisfactory.
Exhibit 13. Stern wheel steamer. A recess in the stern in
which an ordinary paddle wheel was placed. Resembled
the ordinary stern wheel steamers. Result not very satis-

R i A

factory.

Exhibit 14 Tow path locomotive, This was a trial of
Willismson’s road steamer Enterprise, placed on  tow
path of the canal. It was a twenty-four horse steam cngine,
mounted on three wheels, with a hinged smoke stack, Four
boats, three loaded and one light, were attached by rope to
| the steamer, which made four and a quarter miles per
‘ hour with them, and ran from Albany to Port Schuy-
ler. The experiment was considered to bo a success, de-
~ monstrating that wowage could be expeditiously and econom-
ically accomplished by this method. But it is alleged that
the tow path of the Erie canal is unsuited for road steamers
. in many parts, and would need, in ordéer to permit their suc-
ceasful use, an improvement and strengthening of the path,
involving great exponse. This trial was not within the lim-
its of the competition, which applied only to devices for

propulsion not moving upon the bank.

Exhibit 15. Steam rope towage. This method consists
in having a wire rope lald on the bottom of the canal along
its whole length. A steam tow boat is employed, on which
there are a series of gripping rollers; the rope is brought on
dech and passed between the rollers, which are driven by
steam and pull the boat along, with other boats in tow.
This is known as the Belgiun system, and works very well
on the few miles for which it has been adopted on the Erie
canal, Fuall accounts have boen heretofore given, in our pa-
per, of its operation, This method was excluded from the

[Exhibit 16. Steamer Success. Captain W. F. Goodwin, in-
wventor. Tho distinctive feature of this exhibit consisted in
having a train of boats, specially made to join and work to-
gether. No other exhibit on the canal presented this feat-
ure. The propelling power was contained in the front boat,
the bow of which was provided with a hollow paddle wheel,

with which meshed the teeth

of a driving pinion, and

uch

!wme quick and ready method of applying steam power could

tending entirely across the bow, and well enclosed. The
‘exterior of the wheel was provided with a band of cogged

- modifications as the experience gained
suggested, he will be able to solve the prob-

increase the capacity of the canals.” It is
lhuhlhlhnmonﬁﬂod to an award,

‘the vessol Is stoored as well as propelled. The blades of the | respects comparatively unmanageable,
ﬁpdlcmndﬂowlm from within the boat, and they i It is, then, to the introduction of better moans of \'vurklng’
act upon the water at any angle desired. Very good results | and controlling boats in traing that we are to look, in urd}‘r'
were obtained, although wo believe the owners did not com- | to lossen the cost of transportation or increaso the capacity

of our canals,
In reapect to this matter, the suggostion which has been

made, of placing side screws at the bowa of the front boat
#0 s to work the bosat laterslly when steerage way is lost,
wo consider to be of much importance. Hesort is at present

had to poling by hand, s alow and laborious operation. If

be introduced as & substitute for poling, slmost half the dif-
ficulty of canal navigation would be avercome.

Another appliance noeded for train navigation s the pla.
cing of steam power in the rear boat. The principal towage
powaor should be in the front boat ; but there should be s re-
servo power at tho stern, to assist in guiding the train and
swaying the train promptly as circumatances require. Other
minor improvemonts will suggest themselves to experi-
mentors. But those wo have specially mentioned, it seems
o us, are absolutely required.

Another dedaction, made evident from the results of these
experiments, is that the limit of time fixed by the Legislature
for the competition was altogether too short. The construe-
tion of experimental machinery of any kind is always more
or less slow, and alterations have to be froquently made to
adapt new inventions to practice. Many of the competitors
in the presont case were compelled to go through the canal
with defective machinory, for lack of time to change or
strengthon it

Then agaln, by some remarksble fatuity, the canal offi-
cials, when applied to by competitors for information as to the
depth of the canal, invariably replied that it was 7 feet in
mean depth ; width at surface, 70 feet, bottom, 56 feet. Many
of the competitors built their bosts to run in this water, but
found, on entering the canal, that 6 fect of water was all
they had to depend on, and this only in the center of the
canal, the sides shoaling very rapidly, whoreby the boats
were frequently grounded and greatly injured.

The exhibitors have joined ina memorial to the Legislature,
asking for an extension of the time for trials and the appor-
tionment, for the purposes of new trials, of those parts of the
canal that more nearly furnish the volumes and depths of
water that were originally and impliedly assured to them by
the law under which they engaged in the competition.

The subject is one of great importance to the State; and if
the Legislature will now grant the petition of the memorial-
ists, and encourage their enterprising efforts, we have no
doubt that, ere another two years have eclapsed, valusble
methods for practically reducing the cost of transportation
and increasing the capacity of the canals will have been pro-
duced.

ARMY AND NAVY PATENTS.

The question has lately arisen whether officers in the army
and navy are entitled to the same privileges, as relating to
patent rights on military inventions, as are accorded to pri-
vate individaals, and whether the Government should com-
pensate such inventors, by royalty or otherwise, for such use
as it may make of their devices. The subject is one which
has long beon agitated in both arms of the service, in which
it is the general opinion that the absorption, by the country,
of private privileges, whether patents or inventions or
shares of copyright of professional books, works an injustice,
hesides tending to check a spirit of investigation and a desire
to perfect crude ideas which might, if fostered, prove of mate-
rial benefit to the nation. The provisions of the bill recently
introduced in the Senate to allow to the widow of Rear
Admiral Dablgren u suitable compensation for the use, in the
navy, of her husband's patented guns and projectiles, bring
the matter prominently before the publie, and afford an
opportunity for a decision which will fur '« a precedent for
the future,

To our mind, there is but one view to be taken of the
subject. The otficers of the army and navy enter the service
at an extremely early age, and for tho residue of their lives
are the wards of the nation. Educated and supporicd at the
expense of the people, their first duty Is manifestly to their
country. It Is clearly s moral &nd, by the implied contract
which thoy ussume, a logal obligation upon them to devote
their best efforts In return for the benefits they receive.
Clearly, thercfore, il they so employ the advantages freely
afforded them in such & manner as to render the same pro.
ductive of valuablo resalts, such fruit of their efforts belongs
not to themselves but to the country which, for this very spe-
cific end, has Intrusted to their keoping the knowledge, of
which thelr Ideas are but the outgrowth,

To descend from general principles to a definito caso, if
phe Government pays one of ita servants to porform cortain
work, If such porvicos compriso the experimenting upon,
txamination and improvement of munitions of war, for ex.
emplo, it Is ovident that, if no espocial result be attained
aroportionate 1o the value expended in conducting such In.
vestigations, the loss will fall, not upon the individual bat
upon the uation. Why then, on the other hand, if he be
succossful in fulfilling the very labor which he is paid for
performing, should the servant, who runs no risk, receive
An extra compensation, while the Government, which incurs
the entiro responsibllity, is obliged to oxpend evon & greater

We do not deny the right of & military employee 0 obtaln
u patent oo A0 original device, If wuch be his inclination.
But we belleve that the suthority of the nation over matiers
which are cloarly within the line of his duty, as is the caso
with the deslgniog of improvemonts or inventions of & pro-
fessional nature, is parnmount ; and, while the patent should
hold good as againat all the rest of the world, the Govern-
ment ahould be entitled to is free use and enjoyment.

In the special instance of the clalm of Mrs. Dahigren, we
agreo with Senator Morrill in his oplnjon that its grant will
establish a dangerous and impolitic precedent. As regards
the intrinsie merits of the case, howover, we consider that it
would bo but a graceful and just recoguition of the worth
and appreciation of the services of an able, faithful, and
brave officer if Congress would appropriate an adequste sum
for the maintensnce of his family ; not in satisfaction of any
claim, but as the free and unrestricted gift of the poople in
whose service his life was passed.

——4 ) O

THE EMPLOYMENT OF WOMEN.

The presence of Miss Emily Faithfull in this country st

the present time has revived the discussion of the woman

question, and been the occasion of public assemblages to con-

sider a report upon the best form in which to disseminate

correct information and influence popular opinion on the sub.

ject. A moeting was held & few evenings since at Stelnway
Hall which must have given great encouragement to the ad-
vocates of the new movement. It was not one of the unfem.
inine exhibitions with which we are too familiar in New
York, the tendency of which has been to repel delicate and
sensitive women from taking any part, but it wasa dignified,

refined assemblage of the very best representatives of the

sex to be found in New York. The woman artist, the author,
the teacher, the artisan, the editor, and every trade into which
woman has been able to find her way, were represented by their
chosen delegates. There was no loud talking, no expression
of womnan's rights, no complaints, no recrimination, but a
straightforward presentation of facts and statistics that must
have carried conviction to any bat the most seifish and mer-
conary hearer. Mrs. Henry M. Field, formerly Director of
the School of Design for Women, presided snd introduced
Miss Faithfull to the audience. Miss Faithfaoll’s address was
reported in full in the morning papers and need not be re-
peated here, but the ideas suggested in it, and the remedies
for the ovils complained of which were there advocated, are
deserving of careful study and consideration on the part of
mechanics, tradesmen, and thoughtful citizens everywhere,
1f we study the progress of invention we sball find that, in
many directions, some new contrivance has invaded the spec-
ial avocations of women and taken from them the ability to
earn o subsistence by work which at one time was their mo-
nopoly. Not many years ago the baking, brewing, spinning
and weaving were conducted by women at home in the do-
mestic circle. It enabled the females to contribute to the
support of the family, and oftentimes the sister sustained
the brother at college without being compelled to leave the
sacred precinets of the home circle. Some of the best men
in our country owe their opportunities for education to the
self-devotion of women at home. How does the case stand
at the present time ¥ The baking is conducted by men, even
in small towns. Machinery for sifting, stirring, and knead-
ing the flour has been invented, which must be superintend-
ed by men, and it is only in limited circles that bread buking
can be conducted at home. It is true that men complain
that women know too little about baking, but that has noth-
ing to do with our argument, and we must let the women
defend themselves from the aspersion. The fact is that
baking on a large scale has been taken away from the women.

The same historical record must be made in reference to
brewing. Home brewed ale was the favorite beverage in
Old England and in New England, many years ago. The
farmer’s daughter could formerly contribute largely to the
support of the family by her skill in compounding a domes-
tic brew. Perhaps they seasoned the beverage too well, for
the taste for it increased more largoly than the supply, and
it soon became necessary to establish immense breweries, to
be again supervised by men, and this part of woman's avoea-
tion was gone. So we could go on drawing illustrations
from the great mills for spinning and weaving, only that in
these latter mills women are peritted to e arn a support, and
there has been some compensation to them for the wholesale
theft of what was formerly the chief home avocation of our
grandmothers,  Enough has been said to show the encroach
ments upon woman's peculiar provinee by the invention of
machinery and the introduction of modern improvements,
These inventions and improvemonts have certainly tended
to advance the prosperity of mankind, and it ought not to be
made a reproach upon our clvillzation that they have been
made at the expense of the women. It was claimed at the
meoting that the sex was entitlod to some recompense for the
wholesale robbery.

There are plenty of avocations which men have monopo-
lized which they ought to be willing to exchange for the
stolen property thoy now hold in thelr hands.  For example,
thero are 14,000 appointments under government, not inclu.
ding poat offices, of which women get 600; there are 250,000
clorkahips of all sorts, in shops, telegraph, insurance and
other offices, for which women are peculiarly fitted, and yet
they got no more than a boggarly 7,000. Now would it be
asking 100 much of some of the lubberly, hulking fellows,
whose sinows and muscles are ovidently intended for deeds
of prowess and strength, to give up jumping coanters, doing
up parcels in red tape, directing wrappers, and keeping petty
accounts, and to turn their attention to some of the avoca-

aum than i his tol) had beon fruitlos ¥

tions for which women are unfitted and where their strength
can bave full playt  There are many cmployments to which
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physically sdapted, such as hunting, trappioe.
g sk, ranning heavy machinery, farm

ginvering, and the outdoor of expressmen,
“eonductors, hack drivors, and & long list quite enough
o afford men umnuﬂt'ytom tbouoa'-mo!nc“:
andl keop matters generally under thelr control “"\‘-.b«l
ties of New England show that, while men have de
mothods for adding to their woalth, the ability of women to
carn a livolihood has diminished. Tn Massachusotts alone
there are 50,000 mare women than men. The men have
rushed to large cities to look after clerkships or to do the
counter jumping, while shipbuilding languishes and the
famous New England sailors aro fast becoming a myth. In
the meantime the danghters of the_land remain st home,
and, having been deprived of the industries alluded toabave,
ax thoir nambers increase and the ways and means of carn-
ing a support decreases, it is natural that they should feel
some anxiety for the fature, and demand a larger shoare in
the distribution of work. There are more than 2,000,000
women in England who are compelled to support themselvon,
and with thom the struggle isone of life or worse than death,
Miss Faithfull established the Vietoria Magneine in ordor to
advocate the cause of women and give employment to her
own sex in the composing room,  Her examplo lias been fol-
lowed in this country, and in many printing oflices women
are now constantly engaged. This is ono stop galned, but it
onght to be followed by many others,

It has been said that femalos are more conscientious and
natarally honest than moen, 1f that betrue, in times like the
prosent, when churgos of bribery, defaleation and dishonesty
nro freely made on all sides, it would be well worth the ex-
periment ta see if the gentler sex are betterable to resist the
temptations that always surround positions of responsibility
or trost.

One thing is very certain, the right of woman to her share
of honest labor cannot be put down by ridicule or despotism,
1t must be met fairly and squarely, and now that it hasbeen
taken up by our most refined and gifted women, we trust
that the question will be soon scttled to the entire satisfac-
tion of all parties,

ARSENIC COLORS.

Since the publication of our article on arsenic pigments,
we have received numerous letters enclosing specimens of
calico, wall paper, ete., asking our opinion in reference to
their poisonous character. We have had some of these ex-
amined by competent chemists, and in all instances sufficient
traces of arsenic have been found to prove the dangerous
character of the articles presented. From Lee, Mass,, we
have a sample of calico in which the green band is colored
with arsenic, and no washing would render it safe to wear such
goods, The misfortune is that even some of the aniline
colors are so impregnated with arsenic that they are as
dangerous as the older Scheele's green, of which we recent-
Iy complained. Toy books with green covers are always to
be suspected, and in fact the only absolutely safe thing to do
i= to avoid green colors sltogether. The detection of arsenic
is o simple that any one can perform the experimentin a few
moments. We catoff a piece of suspected calico and immersed
it In some strong ammonis, which we had poured into a
tambler; a blue color at once Indicated the presence of cop-
per. A drop of the blue liguid put upon a crystal of nitrate
of silver turned immediately canary yellow, which reaction
denoted arsenic. This is an experiment that anybody can
try. To confirm our suspicions we poured some of the liquid
into a Marsh apparatus, and casily obtained the well known
deposit of metallic arsenic on glass or porcelain. ' With wall
paper a neat and easy way is to put a drop of nitric acid on
the green =pot, then a drop of ammonis, when the color will
turn blue, and on addition of a drop of nitrate of silver, if
arsenic be present, a yellow stain will spread in a ring to the
outer extremity,

®

FREE MAIL PRIVILEGES ENDED.

Hitherto the right to frank letters of any size has been
granted to the President, Ex-Presidents, tho Vice President
and former Vice Presidents, to members of Congress, the Sec-
retary of the Senate and the Clerk of the Honse, the privilege
extending to free letters not exceeding two ounces and public
documents weighing not over three pounds. The governor
of any State conld forward official documents to the goyern-
ors of other States. Cabinet officers, their nssistants, com-
missioners and heads of bureaus, the general and adjutant
general of the army, the superintendont of the coast survey
and hig assistant, and chief clerks of dopartments weye al.
lowed free fransmission of oflicial but not of private eorres.
pondence, Deputy postmasters could send free all docn-
ments relating to the business of their respective offices, and
those whose compensation did not exceed $200 per annum
in 1846 were entitled to the privilege of forwarding and
recelving free all communicstions not exceeding one half
ounee in weight.

This js what is termed the ' franking privilege.” Devised
at o time when the postage on letters varied from five to
twenty-five cents, it was 8 necessary relief to tho govern.
ment officers, whose salaries wonld have been materially
diminished had they been obliged to pay such high rates for
their yoluminons correspondence from thelr private incomes,
Bines the Introduction of cheap postage, the priviloge his de-
gonerated to s superfluity and Iatterly to a positive abuse,
And although repeated attempts have been made, in provious

sosnlonk of Congreas, to puss an act for Its abolltion, the strong
opporition which the measure always encountered rendered
nuch cﬂ’m fruitloss, The evil lins gone on Increasing ; hun.
dredw of tunwof Yevtors and documonts, together with bundles

Srientific gm_crim_.
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of dirty clothing for the wash, boots and phoen and all kinds
of stuff belonging to members of Congross and their friends
have burdoned the malls, boing gent in ovaslon and often in
definnen of the lawe governing thelr transmission, and caus-
ing, nccording to the estimate of the Postmaster General, o loss
to the country of over three million dollars a year. Even
this large sum, at poriods, has boon greatly excoeded. It is
stated that, for the presidential eanvass of 1872, if all the
franked lotters and campaign documents sent out from
Washington and other points had paid the usual charges,
fully four million dollars would have been eaved.

It is n matter of no small moment, therefore, to the nation
that the act abolishing the franking privilege has at length
passed both Houses of Congress and only awaits the Prosi-
dent’s signature to become n law.  The bill reads ns follows :

Be it enacted, ete., That the franking privilege be, and the
wame is hereby, abolished, from and after the 1st day of July,
A, D. 1878, and that thonceforth all officinl corrospondence
of whatever nature, and other mailable matter sent from or
addressed to any officor of the Government or person now
authoriged to frank sueli matter, shall be chargeable with
the same rates of postage ns may be Inwfully imposed upon
1o matter sent by or addrogsed to other persons: Provided,
That no compensation or allowance ghall now or hiereafter be
made to senators, or members and delegates of the House of
Representatives on account of postage.

The direct result of the abolition of the fronk will be to
incrense the receipts of the Post Office Department, and thus
to warrant the reduction of the rates of letter postage to two
cents, a change which the people will everywhere welcome.

4O -
THE BOSTON FIRE COMMISSIONERS' REPORT,

The Commissioners appointed by the city authorities of
Boston to make investigations into the cause, effects, ote,, of
the great fire have recently published quite a voluminous
report. Seven hundred and seventy-six buildings, covering
n gpnce of sixty-five ncres and assessed at the value of
$13,500,000, were destroyed, together with more than sixty
millions of dollars worth ef merchandise and other personal
property. How the fire first broke out is not definitely
stated, but its rapid spread in the building first consumed is
considered to be chiefly owing to the fanlty construction of
the elevator which, likemost elevators in Boston, was sheatlied
with wood and destitute of self.closing hatchways, The
committee state that, if the last mentioned applinnces had
been in the edifice, the flames would not have reached the
roof before the engines a rived, and the calumity might
have been averted.

There seems to have been considerable delny for want
of horses and a lack of water. The fire, it is also stated,
wans greatly aggravated by the escape of gus from the
burning buildings, the water valves, which were believed
to ba sufficiently powerful to cut off the supply, proving
of little value. Sliding valves shounld always be so ar-
ranged that the risk arising from the impossibility of iso-
lating a burning district should never be incurred. The
report strongly condemns the action of the anthorities in
allowing the use of gunpowder for blowing up build-
ings by citizens or others, not regular officials of the Fire
Department. Recommendation is made that a system be
arranged, for the futore, for using a far more powerful and
less dangerous explosive, and for training a number of men
to use it skillfully, Dynamite is considered as the best
material for the purpose, as its force is so directed as to
bring the building down rather than scatter it in frag-
ments. It may be dropped or jarred in any way without
danger, and cartridges containing it may be safely cut or
broken. A quantity of this substance should be kept con-
stantly in proper places.

The Lowry hydrant is recommended for use throughout
the city s giving a better distribution of water. Fire es-
capes should be attached to all warehouses, and every high
building should have a permanent gtand pipe of iron capa-
ble of having a hose attached to it. Finally, the general
use of the most approved forms of fire extinguishers and
hand pumps in every house is strongly urged. These
would prevent many conflagrations from becoming serious,
and they would inspire confidence in cages of alarm of fire,
THE SYSBTEM OF S8NOW PROTECTION ON THE UNION
PACIFIC RAILROAD,

The Chicago Railway Times gives a graphic pen sketch of
the great obstacle presented by snow drifts to the pnssage of
trains on the Pacific Railroad. During the great storm which
occurred in the early part of last winter, it issaid that drifts
thirty feet deep packed full the heaviest cuts ay fast as the
largest force that could work dug or plowed it out. The
#now at other points covered the low bed for miles in a solid
mass which had to be cut transversely with trenches, eight
fect apart, eo that the snow plows could remove it block by
block. It packed with such density that locomotives left the
ralls and ran upon the bed covering the track. Fences, how-
ever high, were found of little protection, and cases are cited
in which bushes beside the road intercepted the snow, caus-
ing it to pile into drifts often complotely covering the cars
on side tracks,

From the experience gained during last wintor, a new
system was put in force during the present geason which has
thus far proved successful. Obscryations, along the extend-
od portions on which the bed lay from a few inches to three
foot wbove the natursl surface, showed the Inttor hight to be
the minimum requisite to glve sufficient freedom and space
for the wind to koep the bed clear of snow, The track was
therefore rafsed and the outs aleo widened at the bottom

sullleiently to give fropdom and space to (b snow on cither

hand,  The sides were wloped 7 in 125, that belng the slope
which the drifts were noticed to nssume natarally,  For cuts
of moderate depth, this plan has been found to answer with.
out the use of shedn; in the ease of deop cuts, however, the
widening and sloping of which would be very expongive, snow
wheds have been retained or supplied,

In carrying out the plan the locomotive was untilized to
draw both plows and serapers. A massive beam extending
across the bed from diteh to diteh was fitted with two heavy
plows on each end ; and this gang plow, attached to w loco-
motive, was drawn ot o maximum rate of two miles per
hour; the locomotive geraper followed, excavating the fur-
rows thus made on both sides and throwing the dirt up
against the bed.  Hach set of these equipments was equal
to n foree of 200 men; and by this means an aggregate of
about 100 miles of the bed of the snow region across and
beyond Larnmie Plaing was raised from three to geven feef,
Cuty were also widened—Ilargely by the use of the steam
shovel, operated by the locomotive—whera their great depth
did not preclude widening. To protect the deep cuts, where
fencing was deemed inandequate, miles of new and substan.
tinl sheds have been built on  plan fully obviating the de-
fects of the old fences; and the latter have been thoronghly
repnired, lengthened, or rebuilt of better material. On this
work exclugively, a force of 800 men was employed during
the entire season. At the shops of the voad, the already
lnrge equipment of gnow plows has been increased and great-
ly improved. Seventeen plows have been remodeled, and
four mammoth ones constructed, weighing from 35 to 50
tung, and costing an average of £3,000 each.

Improvement In Spring Mattresses,

Among the recent patents is that of W. B. Judgon, for
improvements whereby the frames, slats, and straps, hereto-
fore required on beds of this description, are done away with,
and a light, elastic, durable and comfortable bed is pro-
duced, at a comparatively low cost, The inventor nees the
ordinary standard upholstery steel springs, g0 well known in
the trade. These are united by ingenious little couplings in
such n manneras to produce a maximum of strength and elas-
ticity’ with & minimum of weight. A double bed, 4 feet 6
inches by 6 feet in size, weighs only 25 Ibs., although it con-
taing one hundred and ninety-two steel springs. Of course
the real value of such beds depends npon the quantity of
springs that they contain, and in this respect the Champion
Mattress is ahead,as the purchaser gets from two to six times
more springs for the same money than most other beds sup-
ply. This new bed is known as the Champion Spring Mat-
tress, and the advertisement of the manufacturers will be
found on another page,

Six Inches of Snow In London,

A fearful storm, accompanied by a heavy fall of snow, oc-
curred in England on the 1st inst. Much damage was done
to the shipping on the coasts, while in the interior the roads
and railways were extensively blocked up by snow drifts. In
London six inches of snow fell, which was an astonishing
thing for the cockneys to behold. An inch of snow is as
much as they generally gee there in a generation. The om-
nibuses, cabs, and street cars were all obliged to suspend
travel, and the only available means of local communication
was the Underground Railway, the cars whereof were of
course densely crowded.

Last year the London Underground Railways carried be-
tween fifty and sixty millions of passengers. It is to be
hoped that the New York Legislature, now in session, will
authorize the construction of a similar work in thiscity. It
is urgently needed.

Luther Tucker,

Mr. Luther Tucker, the editor and proprietor of the Quiti-
vator and Country Gentleman recently died in Albany, N. Y.
Mr. Tucker was born in 1802, and at an ecarly nge was ap-
prenticed to a printer, serving his time and learning that
trade. In 1825 he embarked in the publishing business, and
in the following year established the Rock Daily Ad-
vertiser, the lirst daily newspaper ever issued west of Albany.
Having a strong taste for agriculture, in 1881 he projected
the Genesce Harmer, which was subsequently merged in the
Albany Cultivator. At the time of his decense Mr, Tucker
was treasurer of the New York State Agricultural Socloty.
He was an able and thorough writer, and an acknowledged
anthority on all matters pertaining to the farm.

SevERe CoLp AT THE WEST.—During & recsnt cold snap
at Sparta, Wis,, the mercarial thermometer bocame usoloss
by freezing, while the spirit thermometer indicated 45° below
zero, Mercury freezes at —39°, but alcohol has never been
frozen, Thealcoholic thermometer is not, however, to be de-
pended upon for accaracy. In Minnesots, by a sudden change
in the weather the thermometer rapidly fell below zero in
the course of an afternoon, and a blinding snow storm camo
on. So sudden, so violent, and so cold was it, that many
persons, having but short distances to travel in order to
reach their homes, were frozon to death in mnkln‘lhc at.
tempt.

ACTION OF (A8 IN RUBBER TUBING,—In determining the
illuminating power of strect gas, it should not bo conducted
through an indin rubber tube, sinco this diminishes its illu-
minating power. A sorles of experiments, made by Zuls
koweky, show that tho weight of the tubo incroases, This

phenomenon is probably due to the absorption of the heay,
hydrocarbons by the tubing, %

THE horso disvass Loy ml:od. Omaha, Nobraska,
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THE CHEMICAL DISCOVERIES BY THE SPECTROSCOYE ‘ THE PAN IAOR'APH. :
Professor G, F. Barker, of Yale Collego, rocentl ! : . The par ph an i1 "1"‘!'.».f':r copying d
the fifth annual course of loctures beforr the Awmerican Ir ucle I n an ': .’ ;.r“-’r;;'.,;..;..«vl or e
L r sninad the spestrove sy ’ r ’) . 1.. me r.l It ul’-r.'r!u'..:'-”:; 1.:AI
esting suliject, He explained the wpectroscope and it : ' : : . s+
fHinsteating his remarks by pictures of the instrument t | I : : Prof r Wall : ‘o' Edig !:nm"
upon the screen, and described how different wtancs A . : ) Prove mod rofess : 4 dia ah.
lnl- recognined by the autographs written in bands of color on ‘ . ) whor : ] eldograr “' \( 1:‘;“‘:.1 n'!‘.'! others.
the spectrum Various experiments wore performed show- |} ! ! 10 An 1 made A Vi nea :)-.vn’l vl-lu eu -r ul ;:I r;.ln,l nt.
Ing the spectra of different metals by the ald ' \ P The prir s Inve ) that of ' ’ 71' -.|;.’ lons vum-'
light, and a lucid description was given of the met ! ' : nd. a h for niee work, it should be N
which new elements have been discovered Tl met l w s nracy meehanic can con
portant partion of the lecture related to the apy 1 : ’
the spectroscope to the determination of f d . ‘
Intérest. After giving a brief explanation : retted 1 t r f{or . »
NEASEMENR STRKEL FROCESS 1 the spectrun n nd ih
K1 ing tl fa \u f death be d et
the lecturer statedd that a flame lssues from the mounth of the Y :
converter which Is exeeedingly chameteristic, and, by apply | ‘P H80Y ¢ . 5
ing the spectroscopo to which, we may learn something by “'H‘ . . -.',A‘..
which & method may be obtained to stop the decarbonizing ' : : g " - :
blast of alr at the proper instant. Dr. Roscoe appreciated : " . . ; s s e k-
this, and secordingly made investigations at the Besscmer Uk s . ‘ =\ iy 3ea vl '~ : '. .
stool works of Brown and Brothers at Sheffield. Tt was (P8th says that it is perf B I"" o ' : ' W ’ 1 r b
foand that when the blow begins, the flame is scarcely In amin .” human blood u tom "_ & I 3' int 15 held fast 10 the
minous, & mere glare of red, giving o very faint spe m, if | €VeR dilute U : “ how . ‘-N\ mfal of "' : P
any In about four minutes from the time t blast in lot | 149 I ' tl ‘ . pth nj
nn: a flashing through the spectram of the sodinm line may “' ! : e : ‘
be noticed. In about a minute and a half after this change, : f r Harker N ndi P " '
wo discover lithium and then potassium. As tho process ‘! I ' \ 1\1 ‘_.'! o ||;.\1 G . ‘ arms are graduated to in-
continues, the flame becomes intensely luminous n\\u‘u- I;n .8 A5 Si70 e
the silicon becoming incandescent Then it gradoally > g BT 10vab!
changes, and becomes slightly purplish, and, in n few MIXING CYLINDER FOR CONCRETE
poconds, passes 10 nearly the same color as at first 1'he Wo are indebted to Mr. G. C. Reitheimer, the
first spectrum s an exce edingly simple oune, but the last | tendent « Government sunbmarine work at Hel '
is complex, contalning as many as 33 lines. The lines dis. [ N. Y., for ' nt de of his h
appear in the inverse order of their appearance, and when | invention, linder I'he apparatus | p
the Iast green band becomes Invisible, the blast should e pencil at =
shat off and the metal cooled, E. must each be
ABSORPTION SIPECTRA long arn
Tt is a singular fact that, if we take various colored sub qun
stances, such ax a set of dyestufls, no two of them exert the = ! 1 )
game action upon light. The absorption spectram is as dis ot e
tinct as the autograph of a metal. We may therefore di A
me« 3

tinguish one dyestuff from another, and thus we have an
infallible means for the

DETECTION OF ADULTERATIONS,

Mr. Sorby got a coloring matter from grape juico, which
Lo called ** Viths purple.” If this be suitably treated with
clitrie acid, wo have a solution the color of which cannot bo
distinguished from that of frosh port. If more acid be added
a further oxidation is noticeable, and then it re
spectrum of port about ten years old,
spectram becomes like that of port which is still older, there
being o cortadn coloring matter which changes in its charac.
ter by oxidation. In regard to adulteration of wines, Mr,
Sorby belioves that, as n ‘neral rule
The lecturor stated that, in hig own in-
vestigations, he had clearly seen the spectrum of logwood In
a sample of port, and that he considered the popular belief,
s to the use of Brazil wood and the common Virginian poke,
to be not without reason.

Mustard, it is found, is almost uniformly adulterated with
turmeric. Inferior rhubarb’is also caused to imitate superi-
or qualities. There is a kind of cheese bought in the Eng-
lish markets which has a curious yellow color which has
been proved to be due tw annatto. Professor Barker added
that e onee tested s suspiciously yellow sample of butter,
and that the spectrom obtained was plainly that of carrots,
but whether the coloring matter was introduced by the manu.-
facturer or the cow, he was unable to determine,

ombles the
By adding more the

the ense

such is not
with colored wines,

COLORING MATTEIL OF HUMAN DLOOD,
Professor Stokes was the first to apply the spectroscope in
the investigation of the spectrum of human blood, The va-
rious kinds of blood give different spectra; Fig, 1 in the

spectrum of urtorial blood, Fig, 2, that of venouns bluod, wud
Fig. 8, of the dried coloring mutter in blood. To show the
utility of the fpectrogcope as o means of determining the
presence of blood, Professor Barker mentioned the follow ing
instance

A case of suspected murder by means of some dull instru-
ment was once given o Dr. Horapath to investigate, At
some distance from the place whero tho crime was supposed
10 huve bean committed, 8 hutehot wus found soveral weeks
after, Iying in the woods. Tt wos stained with o drop of
rome durk substance, The Doctor, obtaining the implement,
drove ont the handle, and, slicing off n small portion of the
slained wood and adding water to the shavings, obtained o
few dropaof & brown dirty solution, which congulatod by heat.
He then cut off anothor very small portion of the weod

was used with every suceess, by Mr. Reitheimer, in the con
struction of the great breakwater at Holyhead, England,
The revolving cylinder, of boiler iron, is immovably attached,
as shown, to the axle which passes diagonally through it
Also, firmly fastened to the axle, are a number of knives or
cutting blades arranged in spiral form. Motion is communi
cated by means of the belt wheel on the right of the engra-
ving. The components of the concrete are introduced into
the apparatus through the hinged manhole door, The ma.
chine is thon sot in motion, making some twenty-five revolu-
tions per minute, causing the material to fall alternately
from end to ond of the cylinder, moeting in its progross the
sharp edges of the knives. At the above speed, no offects
of centrifugal force which would tend to keep tho material
in a single position are encountered
thoroughly Incorporated, tho

After the conerote
sylinder is rotated so that the
door ig at tho lowest point, when it I8 only necossary to
open the manhols to allow the mixture to fall into & recop-
tucle placed underneath,

—,t P —
Underground Wires,

A recent heavy rain followed by a severe frost in this city
played great hnvoe with the telegraph wires. The weight of
ice was 50 groat as to cause innumerable breaks, so that the
eluborate fire alarm system becamo useless, and for o time it
appeared as if communication with other cities was to bo so
riously interrupted.

Telegraph

This has caused a re-agitation of the
subject of underground wires, which, it is justly believed,
would prove of great advantage ns compared with those
Not only would the unsightly telegraph poles
from but 08 the
nbove, due to the weather, would be permanently averted.

now In use,

be removed our steoots, such casunltios

Professor Silllman, in a recent lotter, points out some of

the difficaltion incident to the underground plan.

He says
that gutta

wrcha will not answer for insulation
where it ig exposed to the action of molst earth and vegota

ble procossos

covering

An element also, that Is to be earofully con
sidered in earrying ont n general pystem for underground
telegraphs In citles, 1s the facility that must bo given for re
laying in caso of acéldent or of exeavations in the streots for
constructive purposes, If, however, BAYS thoe Profe paor, the |
wire Is once properly laid underground in Insulatory mate .
rial proof against natural agencies of destruction, the “olec ‘
trical loakago " in very small, so much smallor than |y possd- |
ble with wires in the air as to be a great saving to the telo
graph company,

i

s vertex of the s le, DB
sare BD, DF,FE, and E
Then, i

extent the angles may t ered,

the direction of

ove in i
move but one hs as {ar A
out C, B will b
any combination of the two ’
line may be described, will give
relation to that of A. The point, C, to

at B, it is
ovident that the drawing will be copied on & double »¢

}y putting the pencil at A and the tracing point
Placing the rods so that thelr junctions, D and E, shall «
cur atone fonrth the lengths of C Fand A F from Cand from
F respectively, and constructing thus a new | arallelogram
D BE F, the original drawing 1 be reduced or enlarg
And, gencrally, the two triangles CD B
the parallelism of
: EAand CC: CF

1

four times A

. =

B E A, being similar in consequence of
thelr sides, the distance BC : BA :: DC
E F: EA., Solong as this |vtvb]\unionul'n_v is preserve
instraument will

be securate, and the scales of the two draw

ings will be to each other as the distances of the pencil

of the tracing point, i the fulerum or pivot of the pan-
tagraph

In our sketeh, wo have represented the simplest form of
this instrument, and such ss will be found easy to make and
yet very convenient and useful. It can be purchased of tha
dealers in drawing instruoments ina variety of improved

We have

forms and at correspondingly high prices, no
doubt that many an apprentice, who reads our paper, will
| find this little ** bundle of sticks " a most useful nd to

his collection of dmwing instruments.

Gas Burners.
In batswing burners it is found that,
the

though the size of

flame diminishes with the amount of
The o«

power por hour may be, f

not in equal ratio

il a lurg«- flame for each cant

instance, 042 centimes,

with a small one, it will be 0897 centimes. Or, aguin, the
light of a large flame may be equivalent to 15 candles, while
that of two small ones together will be 74 candles. The

cause of this is attributed to the complete combustion of the

gas in the blue zone of the gas flame, which gives little or

no light in either case, and has more favorable circums

fances

for its occurrence relatively to the size of the fame thes

small than in the large Another

in

1

flame more inexplicabl

phenomenon is that with a flat flame the intensity of the
light is the same, whethor the edge or the flat of the flame is
tested, of the

flame. T'ho use of cylindrical glass chimnevs with round

This points to the absolute transparoncy

jl'ln (argund, ote,) is concluded to be, on the whole, some

what more economical than with fladtened chimne

series of experiments to sottle this point.— M Ofret

- -

MANUPACTURE OF CHLORATE OF Porasa.—To

manufac
ture chlorate of potash on a large scale, it has been recom
mended by W, Hunt to adopt the following method: Milk
of lime is made to trickle down over bricks placed in & tower
wheore it comes in contact with a continuous current of chlorine
gas. Chlorate of lime is the chief product, and, by tre ating
this with chloride of potassium, chlorate of potash is forms ‘i.
which can be purified by crystallization,

*Fanfagropdica, "«

Dedineandi, ete., Rome, 1639
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‘ by two bollers, with five 10 inch flues each.  Said
lors are 52 inches dinmeter by 20 foet long, and aro set up
with the regular western steamboat caning of sheot fron lined
with fire brick, They are connected on top with & 80 inch steam
drum, 10 feet long, with 10 inch logs, sot on the socond sheet
from front, The mud dram s on the necond sheet from
s o oo A, iy
0 inch I ‘ : A napp w

:omv“;tpn. checks, and mud valye, The bollers are
made of i ilman Son & Co.'s best Tennessee O, H. tron,
thick, with § beads. The trouble is that on Increasing my
machinery, I was foreed to run up to 80 Ibe. preesure, and
as soon as I did so, the bollers began to leak on the firnt sheet
over the fire, T had them canlked and re.riveted a dogen times,
“until the first and second sheets bagged on each side of the

The makers finally coneluded to cut out one half of
each shoot and pateh across the Iap. Tt looked like a good
Job when teated by hydrant pressure of 50 Tbs, ; but on rals.
ing steam, both patches gave way In 10 hours.  After taking
the advice of all onr experts, they finally moved the steam
drum back over the mud drum, put in an extra mod drum
Just back of the bridge wall, on third sheot, and put on new
patches, but ehanged their Iaps so that they ran with the
boller sheets. 1 have boen running now two weeks and the
bollers seem to hold tight and work well.  They were also
tested by the United States Inspector of this part at 160 1bs.,
and stood the test. Nowthe question arlses, was It nocessary
to go outside of established custom to movo steam drum
back, when my engine seta front, and to put In two mud
drums under a 20 feet boiler? I am using a Stilwell & Bierce
guperheater, and am well supplied with water, I clean ont
once a week and show no seale or sediment. The boilers,
they admit, are perfectly clean, and the iron shows no signs
of being burnt. The boiler sheets are 84 feet wide, and the
flue sheets 26 inches; this, some claim, is unequal expansion
and caused the buckle or bag, but my theory is that it isall
in the furnsce. I use no fuel but cotton seed hulls, which
make a quick ficrce flame. My grato bars are 22inches from
boilers, while the bridge wall or throat s only 5 inches from
bollers; and from that, the bed drops back to 10 inches at
back of boiler. Now I claim that in my fuel, which burns
somewhat like anthracite, the back flame curls up from the
shape of bridge wall; and the draft flame In front, which is
very fierce, is checked or forced up hard against the first lap
to get over the rolling fiame from bridge wall, and that it
does not extend to rear of boilers, and shows here through
flues, thereby making very intense heat causing unequal ex-
pansion. The boilers are caulked only on outside; is this
customary? Some experts claim unequal expansion from
difference in sheets of boiler and flues, some from not being
caulked inside; others that the sheets ought to be connected
with checks, while others were in favor of the change that
was made. My gage cocks show water level in both boilers
and do not vary; but I have been stopped about two months
in repairs of boilers, at a loss of about £15,000 and a bill of
repairs of §1,200. If you will please give me your opinion
of my 8ifficulty, I will be under many obligations.

Gro. W. HarrFrerp,
Superintendent of Dixie 0il Company.

Nashville, Tenn,

Rexanxs sy o Eprror:—We should judge that the
bollers were of good material, well put together, for only
exoellent iron and well riveted jolnts would be likely to ex-
hibit the behavior deseribed by our correspondent. It is not
unususl to leave the interior of boilers uncaulked, although
it is genenslly considered better practice to caulk inside and
out, We do not think that the eaulking can have had any
important influence in the matter. Some engineers of large
experience and admittedly good judgment believe that,
under the action of & very heavy firo, with defective circula-
tion, the water may be driven off of the heating surface im-
medistely adjacent to such an extent that the metal msy be
#0 highly heated as to yield under ordinary pressure, or even
10 become burnt, There s strong evidence that such cases
have oocurred, and it seems vory probable that we find here
described another example.  We should have sapposed the
trouble to have been caused by sediment or seale over the
fire, had we not been nssured that none was found at the
weekly cdeaning. Wonderfully little incrustation over a
heary fire will make trouble. We should not suppose that
the change of position of the steam drum could make any es-
pential improvement, and the changes of mud drums could
hardly effect anything anless the trouble arose from inerus.
tation. Weo presume that the now work prevents the recur.
rence of the bagging, simply by stiffening that part. It is
evident that the boiler was strong enough to bear the pres.
sure, simply. 'Woe should feel uneasy still, and should not
be surprised were further trouble to occur, In any event,
we should first endeavor to diffose the heat from the fire
more generally over the heating surface, and, If unsuccessful
in this, should put in moro boller and drive the fires less.
We rarely moet with a case In which too much boller power
has been given. Tt might be found advisable to construct
a furnaces, from which no radiant heat conld reach the

Steam Prossure in Bollors,
To the Bditor of the Belentific Ameriean:
If the trae way o estimate the strain ina cylindrical steam

boiler is 1o multiply the pressuro by the radias, & boiler 100
Inchios In cireamference, having within it & pressure of 100

R

pounds upon each square inch, will of course have a strain
of 1,600 pounds upon every eirele of the boller one inch wide,
will it not?

Has it not been proved by careful test that the breaking
point of good boller iron is about 18,000 pounds to each one
quarter inch of sectionnl aren? If this be 8o, the bursting
pressure for a boiler 100 inches in circumferenco and one
quarter fnch thick s, of course, 18,000 pounds upon ench
elrele of the boller one Inch wide.  Aoccording to your meth.
od of estimating stealn In boilors, 100 pounds to a square
fneh on the bollor just named 1x loas than ono eighth of it
bursting steain,  Will a boller thirty-two inches dinmeter
and one quarter inch thick sustain any such prossure as 800
pounds to n square inch?

By using Lalf of tho eireumforenco instead of the radiun
for one of the factors, we obiain a little loss than 800 pounds
per squaro fnch as the maximum pressure, which I hold
agroes best with actunl test and practice.

F. G. Woonwanrp,

ReMARKS 1Y TR Eprron. —A boiler of 32 inches diamoter,
of quarter inch plate capable of resisting a tensile foreo of
50,000 pounds per square inch, would resist an internal pres.
snre of 781 pounds por square inch could it be made without
seamy,  Experimont shows a single riveted boiler, howover, to
have but fifty-six one Aundredths this strength at the seams,
Buch o boller as i mentioned would therefore yield at about
437 pounds,  Wo regrot that wo are compelled to differ with
our correspondent,

- -
AcrosStenm Englines,

To the Editor of the Scientific American :

In No. 1 of the present volume of the SCIENTIFIC AMER]-
CAX, you advoeate further experiments in aero.steam engi.
neering.  You probably remember obtaining a patent for me
in 1866 on tho nero.steam generstor, with which Warsop
afterward (1868) created quite a flurry in England. I bave
studied the subject for s number of years, and have arrived
at the following conclusions:
First, that it is impossible to constrnct a suceessful air
engine of any great power, for the following reasons: Alir,
like all gases, expands but one volume for each 493° Fahr. of
température through which it is raised ; and it also becomes
highly heated by compression ; so that, if we force it into n
heator under a pressuro of soven atmospheres, the temper-
ature before compression boing 60°, wo will then have it at
o temperature of 435°; then, in order to double its volume,
we must raise it 403" more, which will bring it to a tempera-
ture of 928" which Is entirely too high for practical purposes.
And even If wo could work It at this degree of heat, we
would then be compelled to have a feed pump of half the
capacity of the engine, which wonld be yery cumbrous, to
say nothing of the cost; and more, our engine would have
to be twice the size of a steam engine of the same power. If
we work the sir at a less pressure, we may reduce the tem.
perature, but we must increase the size of the engine to ob-.
tain an equal power.
Second, that the only way in which we can obtain the ad.
vantages of air as a motor is to combine it with steam. In
this way we can control the temperature of the air, as it is
well known that the degree of heat of steam is regulated by
the pressure. The air must take the same temperature as
that of the steam with which it is mingled, consequently we
can have no over heating of the air. But right here comoes
the difficulty in using airand steam together. Asair becomes
hested to a high degree by compression, we cannot foree it
into a boiler under a pressure of seven atmospheres without
its becoming heated to a much higher degree than the steam,
the temperature of the air being 435° while that of the steam
i= only 882°, a difference of 108°. The sir, in taking the tem-
perature of the steam, contracts; the steam at the same time
expands. But the volume of contraction and expansion
must be in proportion to the specific heat of air and steam.
Air, having a specific heat of only one third that of steam,
must contract three volumes, while the steam expands only
one volume. The expansion of the air having been produced
by mechanieal energy applied to the pump, we have here a
direct loss of power. This difficulty may be overcome; and
in overcoming it, several advantages are gained. What Ia
necessary is to prevent the air from becoming heated by com.
pression. This, I believe, I can do with a pump of peculiar
construction of my invention, and without the loss of power,
as the heat is extracted from the air as soon as it beging to
develop, consequently it will not expand until it reaches the
boiler where it will take its heat from the steam, and wo will
have the former operation reversed, the air expanding three
volumes and the steam contracting one volume. This, in
my opinion, is the only way in which alr and steam ean be
worked together successfally, D. B. Taxorn,
Bellefontaine, 0.
— <0

Ignition of Wood by Steam Hent,

To the Editor of the Scientific American ;

On page 82 of the SCIENTIFIC AMERICAN of January 18, you
make the following statement, editorially: * We maintain
that any man of sclence who hins studied the subject of stoam,

or any practieal engineor of common senso, knows that all
that steam can do, even whon superheated, is to make wood-
work hot and dry and to predisposo it to cateh fire. 'The
spark must be supplied from anothor source ; the steam tubes
can nover attain, outside the heating apparatus, the high
temperature of §00° or 1,000° Fahr, required for the red
heat which 18 necessary to sot woodwork on fire.” Per con-
fra, & no less respectable authorlty than the Journal of Com-
meres lins nssertod, within the week, that, when wood has
been charred by steam pipes, ** engineers say that the loast
draft between the pipo and the charred wood will then causo

[FEBRUARY 18, 1873,

the wood to form a conl, which will mm,mmm*‘

Turning to page 41 of Wyatt ** On Spontaneous Combus.
tion,” republished in this country and snnotated by the it

or of the Insurance Monitor, the following statemonts ;
found: **The Institute of Technology, in Boston, wﬂl‘:
decided upon the danger of steam pipes passing and

In contact with wood.” And here Is an instance which oo
enrred in a Pittaburgh ofl refinery : ** Stoam was generated in
an ordinary boiler and was conveyed therefrom i plpos
which passed through a farnace and thence into retorts for
tho purposo of distilling petroleum,  Hero the pipes formed
oxtensive coils and then passed out, terminnting st a valve
outside the building. To provent the steam, when blown off,
from disintegrating the mortar on an opposite wall, some
boards were set up to recelve the foree of the discharge, and,
ns often as the superheated stosm was blown against them,
tho boards wore set on fire.” And here is another ease in
point: " Bteam was taken from an ordinary boiler

a pipe forty feot long. Ten foot from the farther end, & col.
lar of wood was fitted closely to the pipe; ten feet noaror the
boiler a lighted kerosene lnmp was placed under the pipe.
In ten minutes the wooden collar was on fire,”  Whion sn
heated stoam was tarned against o bale of eotton, ** the cot-
ton was In flames s quick ns o flnah.”  In the report of Mr.
Braidwood to the Committee of the Fire Brigade of the city
of London (I quoto from a newspaper article, embodying the
chief points), it is nescrted that ** Iron pipes, often heated up
to 4007, are placed in close contaet with floors and skirting
boards, supported by slight diagonal props of wood, which a
much lower heat will suffice to ignite.” ** My, Braldwood, in
his evidence before a Committee of the House of Lords, in
1846, stated that it was his belisf that by long exposuro to
heat not much exceeding that of bolling water, or 212°, tim-
ber is brought into a condition that it will fire without the
application of & light.”

I do not make these questions by way of attempting to
controvert the extremely direct and flatfootod position which
you have taken, but merely to show that there is another
side to the question, be its merits what they may the Scimx.
TIFIC AMERICAX is n thoronghly practical paper which is read
by practical men, and its opinions are doubtless in the vast
majority of cases accepted withont question, Hence what
seems to me the danger which may arise from the positive
tone of the article referred to, For the past few years,
underwriters, basing their opinions upon such statements na
those to which I have ssked your attention, have endeavored
to impress upon the public that steam pipes In contact with
woody fiber are eminently dangerous. And the writer con-
fesses that, in the prosecution of his business, he does not
care to have such an unqualified dictum of such an suthor-
ity as the SCIEXTIFIC AMERICAN thrown in his teeth, unless
that dictum has been based upon facts as absolute as itself
If steam pipes are not dangerous, it is to the interest of all
that the truth should be known. But if the question is still
an open one, if a positive answer to the question i= as yet
impossible, should not so cautiouns an authority give us the
benefit of the doubt, and stimulate discussion mther than
check it by enunciating an opinion which nine out of ten of
your readers will accept at once as ex cathedrd and final ?

I am sure that the public would thank you greatly if you
would give a thorough review of the pro and con of the mat.
ter, whatever your ultimate judgment upon them may be.

New York city. W.8. N.

Influence of the Earth's (v:o-tnl Flires on lts Surface

To the Editor of the Scientific American :

It is generally conceded that our earth is still a liquid fire,
surrounded by a crust caused by congelation, through the
elements, in its revolutions through space. Let us examioe
what influence this liquid fire has on the earth in its different
positions, and on its affinity with the rays of light from the
sun,

At the period when the rays from the sun begin to be ob-
lique, the earth is turning in position to cause the liquid portion
to settle, theroby losing its heating power on the surface and
its affinity with the rays from the sun; this change continues
to increase, bringing on the coldness of winter according to
position in the change. Water froezes, and the frost enters the
carth at timea when it is comparatively warm; but as soon
s the limit is reached and a turn is made in our sphere to-
ward & more congenial position, the atmosphere may still be
cold, and the jce on our lakes and streams melt away grada-
ally from the source of heat generated by tho internal fires.
This change continues to bring spring and summer, and more
heat than man really enjoys.

1 make these suggestions to draw forth further investiga-
tion, for man, from the days of Adam to the present, has
attributed much to the Author of Light without considering
his own foofstool. Eanup,

‘A Swindle upon Inventors,

We have frequently recelved letters from varions parts of
the country ealling our attention to the swindling transac.
tions of individuals who represent themselves to be sgoents
for the disposal of patent rights. These partios send neatly
printed cironlars through the mails to inventors,setting forth
thoir advantagos for offect'ng sales, oto , and requesting the
forwarding to their address of models and a fee of five dol-
Iars or thereabouts. The money is of course taken and the
model usually left in the express offico.

Our latest ndvices regarding theso scamps state that they
have operatc ) be Albion, Mich., at which place they collected
some two thousand models, and more recently they have
taken up thelr quarters in Galesburg, Ilinois. We would
eautlon Inventors generally against any dealing with firma,
or Individuals rogarding whose standing they have not full
and satisfactory information.
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THE LOST ARTS.

Mr. Wendell Phillips, the distinguished orator, has deliv
ered no more brilliant discourse than that of which the fal
lowing Is an abstract, Tho ** Lost Arta” is a subject of sur

of which history furnishes but meager record,

nscloss fables with no foundation. Take the subject of

GLASS,
‘ . This materinl, Pliny says, was discovered by accident

some sailors landing on tho eastern coast of Spain took their

cooking utensils and supported them on the sand by the

stonos that they found in the neighborhood; they kindled

the fire, cooked their fish, finished the meal, and removed

the apparatus; and glass was found to have resolted from

r The story was

s rejected by sciontific men as improbable, on the ground that
5 no more bundle of sticks could produce sufficient heat to
cause vitrification. But Professor Shepherd, continued the
Jecturer, states that when he was in Mexico his party stopped
They made their
When the cook-

the niter and sea sand, vitrified by the heat,

on the road one day to cook some venison,
’ fire, on stones, of a wood resembling ebony.

intorest, not only as treating of knowledge long
sinco dead to the world, but as affording evidence that many
of our newest discoveries wore known and practiced in ages
Mr. Phillips

began by stating that ho had been charged with repeating

of Michael Angelo, of which the engraving is two thousand
years old, in which thero are the figures of soven women.
A glass Is needed to distinguish the forms st all. Layard
says he would be unable to read the engravings on Nineveh
without strong spectacles, they are so oxtromely small
Rawlinson brought home a stone about twenty inches long
and ten wide, containing an entire trestise on mathematics
It would be perfectly illegible without glasses. Now, if wo
are unable to read it without the aid of glasses, you may
suppose that the man who engraved it had pretty strong
spectacles.  So, the microscope, instead of dating from our
timeo, finds its brothers in the Books of Mores—and these are
infant brothers.

THE OLD DYES,

For the Egyptians, color was a means of recording history.
We find upon the stucco of their walls their kings holding
court, their armies marching out, their craftsmen in the
ship yard with the ships floating in the dock, and in fact weo
trace all their rites and customs painted in undying colors.
The French, who went to Egypt with Napoleon, said that all
the colors were perfect except the greeniah white, which is
the hardest for us. They had no difficulty with the Tyrian
purple. The burned city of Pompeil was a city of stucco,
All the houses are stucco outside, and it is stained with
Tyrian purple—the royal color of antiquity ; and the flaming

| ing apparatus was removed, there was pure silver got out of | hiuos are as bright as if painted but yesterdsy. Come down

the embers from the intonse heat of that almost iron wood,

a heat more than sufficient to vitrify the materials for glass.

‘Why then, can it not be supposed that Pliny’s sailors used
some such wood? Itisstated that nothing has been observed
in ancient times which could be called glass. In Pompeii, a
dozen miles south of Naples, which was covered with ashes
by Vesuvius 1,800 years ago, they broke into & room full of
glass; there was ground glass, window glass, cut glass and
colored glass of every description, and the house was evi-

dently a glass maker's factory.

The chemistry of the most ancient period had reached a
’ point which we have never even approached, and which we
in vain struggie to reach to-day. Indeed the whole manage-

from Titian, whose colors are wonderfully and perfectly
fresh, to Sir Joshua Reynolds, and although his colors are
not yet a hundred years old, they are fading; the colors on
his lips are dying out, and the cheeks are losing their tints.
He did not know how to mix well. The French have a
theory that there isa certain delicate shade of blue that
Europeans cannot see. Ruskin says that we cannot imitate
in colors that would last for twenty years the magnificent
scarlet in old illuminated missals, now five centuries old.
The Frenchman says: ‘*Iam the best dyer in Europe; no-
body can equal me, and nobody can surpass Lyons.” Yet
in Cashmere, where the girls make shawls worth thirty
thonsand dollars, they will show him three hundred distinct

v ment of the effect of light in glass is & profound study. The | (1ors. which he not only cannot make, but cannot even dis-
i Catholie priests, who penetrated into China two hundred tinguish.

years ago, say in their lotters that they were shown a glass,

transparent and colorless, which was filled with a liquor made
by the Chinese, that was shown to the observers and appeared

ANCIENT MASTER ARTISANS,
Taking the metals, the Bible in its first chapters shows that

o be colorless like water. This liquor was poured into the | man first conquered metals there in Asia, and on that spot

with fishes. They turned this out and repeated the experi-

the age of Tiberius, the time of St. Paul, and tells of a Ro-
man who had been banished and who returned to Rome,

brought it info shape again. It was brilliant, transparent,
but not brittle.  The possibility of glass being thus made

strenuously denied by learned and scientific men. The Ro.
mans got their chemistry from the Arabians; they (brought

glass. There is a kind of gluss spoken of there that, if sup.
ported by one end, by ita own weight in twenty hours would

has orderod secrecy in Hungary in regard to a recently dis-
covered process by which glasscan bo used exactly like wool,

‘causo that process shows breaks.

161l of what material it was,
X ANCIENT AIDA TO VISION.

rolled up fo the compans of & nut shell. Now, | incrense necessary to perform the wonders they accomplished,

In Boston, Iately, we have moved the Pelham Hotol,
welighing fifty thousand tuns, fourteen feoet, and aro very

glass, and then, Jooking through it, it seemed to be filled

ment, and again it was filled with fish. Tho Chinese con-

fessed that they did not make them; that they were the | of China, was the curioualy wrought metal veasels of every
plunder of some foreign conquest. Another story relates to | kind, far exceeding all the boasted skill of the workmen of

~ The ancient fmitations of gems have decelved tho most ox-
m“d connoisseurs., The celobrated bago of the Geneva | Thompson states that he saw & man in Calentta throw a
cathodral was considered a solid emerald, but when Napoloon,

after taking it 1o France, presented it to the Institute, the | pieces with his saber. We can produce nothing like this.
scholars, though asserting it not to be a stone, were unable to e o s

tiblo to the ordinsry eye. Very recently the
# London newspaper wore photograplied on
long as the hand. It was put under a dove's | proud of it, and slnce then we have moved a whole block of
6 Parly, whore thoy enlarged it and read | honses twenty three feot, and I have no doubt we will write
copy of the Ilind must have been made by | a book about It; but there is a
“ops,  Pliny suys that Noro, tho tyrant, had a | Fontana, of the sixteenth century, et up the Egyptian obe.
\ It which ho looked through and watchiod | link at Rome on end, in the Papacy of Sixtus V. Wonderful|

ors, moro clearly than with the | Yot the Egyptians quarried that stone and carried It one

| an opera glass. Maurltius, the :

to-day he can work more wonders with those metals than we
can. Oneof the surprises, that the European artists received
when the English plandered the summer palace of the King

Europe. English surgeons going to India are advised to
have their instraments gilded because English steel cannot

bringing & wonderfal cup. This cup he dashed upon the | bear the atmosphere. Yet the Damascus blades of the Cru.
marble pavement, and it was crushed, not broken, by the | sades were not gilded and they are as perfect as they were
fall. It was dented some, and with a hammer he easily | elght centuries ago. There was one at the London Exhibi-

tion, the point of which could be made to touch the hilt, and
could be put into s scabbard likea corkscrew, and bent every
way without breaking. If a London chronometer maker
wiants the best steel to use in his chronometer, he does not

it Into Spain eight centurios ago, and in their books of that | send to Sheffield, the center of all science, but to the Punjaub,
age they elaim that they got from the Arabians malleable | the empire of the seven rivers, where there is no science at

all. The first needle ever made in Europe was made in the
time of Henry the VIIIth, and made by a negro; and when

dwindle down to & fino line, and that you could curve|he died, the artdied with him. Some of the first travelers in
around your wrist. Von Boust—the Chancollor of Austrin—

Africa stated that they found a tribe in the interior who
gave them better razors than they had, Scott, in ““Tales of
the Crusaders,” describes a meeting between Richard Caur

and manufactured into cloth. In Rome, there i exhibited a | de Lion and Saladin. Saladin asks Richard to show him the
bit of transparent glass, which islifted up to show that there | wonderful strength for which he is famous, and the Norman
1Is nothing concealed, but in the center of the glass is s drop | monarch responds by severing s bar of iron which lies on
of colored glass, perhaps as lazge as o pes, mottled liko a | the floor of his tent.
duck, finely mottled with the shifting colored hues of the | he takes an eider down pillow from the sofa, and, drawing
nock, and which even a miniaturo penell could not do more
* perfoctly. It is manifost that this drop of lquid glass must
have been poured, because there isno jolnt, This must have | not cut that which has no resistance;” and Saladin, to show
been done by a greater heat than the annealing process, bo- | him that such is not the case, takes from his shoulders

Saladin says, ‘1 cannot do that,” but
his keen blade ncross it, it fallsin two pleces, Richard says:
“This is the black art; it is magic; it is the devil; you can.
n searf which is so light that it almost floats in the air, and,
tossing it up, severs it before it can descend. George
handful of floss silk into the air, and a Hindoo sever it into

BEOYPT'S MECHANICAL MARVELS.

Taking their employment of the mechanical forces and
their movement of large masses from the earth, we know

that ho had seon the entiro Ilind, which is & | that the Egyptians had the five, soven, or three mechanical
XM:Mm»Tnhmont‘, writton on skin 8o that [ powers, but we cannot scconnt for the multiplication and

tolling how Domenico

hundred and fifty miles, and the Romans brought it seven

Promontory of his faland and could | hundred and fifty miles, and nover sald a word about it

~the coast of Africa with his | Mr. Batterson, of Hartford, walking with Brunel, the archi.
from two Groek words | teot of the Thames tunnel, in Egypt, asked him what he
Muurithus, who was a | thought of the mechanical

chanical power of the Egyptians, and he
gaid : Thero Is Pompoy's Pillar, it s one hundred feot high,

Cheops, who lived five | and the capital welghs two thousand pounds. It is some.
it ﬁﬁf‘p‘dlqm of | thing of a feat to hang two thousand pounds at that hight in
Invinible without the aid of | the air, and the fow men that can do it would better discuss

A gom. onee worn on the finger | Egyptian mechanica,

The Suex Canal absorbs half ita receipts in cleaning out
the sand which fills it annually, and it is not yet known
whether it I8 & pecuniary success. The anclents built a canal
ot right angles to ours, because they knew it would not fill
up if built in that direction, and they knew such & one as
ours would. There were magnificent canals in the land of
the Jews, with perfectly armnged gates and sluices. Wo
have only just begun to understand ventilation properly for
our houses ; yet late experiments at the Pyramids in Egypt
show that those Egyptian tombs were ventilated in the most
perfect and sclentific manner.

Again, cement is modern, for tho anclents dressed and
jolned their stones 8o closely that, in buildings thousands of
years old, the thin blade of a penknife cannot be forced
between them. The railroad dates back to Egypt. Argo
hias claimed that they had s knowledge of steam. A paint
ing has been discovered of & ship full of machinery, and &
French engineer said that the srrangement of this achin.
ery could only be accounted for by wupposing the motive
power to hinve been steam. Bramah acknowledges that he
took the ides of his celebrated Jock from an ancient Egyptian
pattern. De Tocqueville says there was no social question
that was not discussed to rags in Egypt.

OLD HINTS OF NEW THINGS.

Years before Franklin's invention of the lightaing rod, and
before muskets were thought of, the old soldiers on guard
on the towers, if a spark passed between them and the spear
head, ran and bore warning of the state and condition of
affairs. Solomon's Temple, lofty and situated on an exposed
part of a hill, was guarded by a system exactly like Frank-
lin's. The Duchess of Burgundy took s necklace from the
neck of a mummy and wore it to a ball given at the Tuiler-
jes, and everybody said they thought it was the newest
thing there. A Hindoo princess came into court, and her
father seeing her said: “Go home, you are not decently
covered—go home;” and she said, * Father, I have seven
suits on:" but the suits were of muslin, #o thin that the king
could see through them. Four hundred and fifty years ago
the spinning machine was first introduced into Europe. TYet
we have evidence to show that it made its sppearance two
thousand years before.

We have not an astrology in the stars serving only the
kings and priests; we have an astrology serving all those
around us. We havenot a chemistry hidden in underground
cells, striving for wealth, striving to change everything into
gold. No; we have a chemistry Iaboring with the farmer,
and digging gold out of the earth with the miner. Ah! this
is the nineteenth century, and of the hundreds of things we
know, I can show you ninety-nine of them which have been
anticipated. It is the liberty of intellect and a diffusion of
knowledge that has caused this anticipation.

Ocean Weather Signals,

The suggestion is made that a vessel, connected by tele-
graph cable with the shore, be stationed three hundred miles
out at sea off the port of New York, to warn approaching
ships of storms on the coast. ‘lhis a pretty idea but pot of
much practical value. In fsir weather no skipper would go
out of his way to find the telegraph boat; and in astorm he
couldn’t find her if he would.

Equally valueless is the proposition to have signal buoys
anchored at intervals in the ocean between Europe and
America, to indicate wind currents, Iatitude and longitude,
nfford refuge to distressed mariners, ete., The majority of
marine disasters occur directly upon the coasts. Few ves-
sels, comparatively, are lost in mid ocean. The rotary mo-
tion of storms is well understood by sea captains, who know
how to steer in order to avoid the most violent jortions,
while the barometer gives notice in advance of approaching
storms and change of winds, The proposed signal buoys
could add little or nothing to the safety of ships.

A Locomotive Explosion.

A few days agoa locomotive, while standing st the head of
a freight train at Lewisville, 8. C., exploded with a deafen-
ing detonation, producing a concussion which was heard
and felt for miles,

The sceno around the engine was appalling. Every portion
of it except tho tender was a complete wreck. One of the
Inrge driving wheels on the right side was torn from the
axle and buried deep in the embankment. One of the
heavy driving shafts was hurled over the embankment of
the cut and, in its career, struck the top of a telegraph polo,
which it snapped of like a stick of glass. The dome of the
engine was thrown far above the cut and fell about three
hundred yards distant. The bell crushed in the gable end
of & negro preachoer's house, about the same distance away,
causing the sablo clergyman to tremble with fright. The
cause of the explosion Is inexplicable; the engine was quite
an old one, No person Injured,

‘Quantities of Materials used by Photographors,
Dr, Vogol says: From my own experlence, 1 give the fol.
lowing rules: For every square foot of plate, about half an
ounce of collodion in necessary | & square foot of plate will
consume also vory nearly half an ounce of bath solution; and.
when we use a developer of a strength of five per cent, with
two and a half per cent glaclal acetic acld, we will require,
for every square foot of plate, nearly half an onnce of sul.
phate of fron and a quarter of an ounce of glaclal neetic aeid.
Of varnish, about three quarters as much aa of collodion is
necessary. The conalstence of the collodions and the var.
nishes differs, of coursa; but we can bardly go amiss If we
provide ourselves with ono and a half times to double the

abovementioned quantitivs for each square foot of plate.
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pipe, A, into the aunular

from above, In spread out over and poreo:
Iates throngh the perforated distributor,
D. The steam is thereby nearly all con-
densed and falls to the conieal diaphragm,
E, the residue escaping through the ex-
lisust, ¥, on the left of the engraving. The
water now desconds the vertical pipe, G, to
the lower section of tho apparatus,  Atthe
bottom of the pipe it encounters the cup,
H, over the sides of which it flows into
the mad well, where it deposits suoh for.
olgn matter as it may hold in suspension,
the accumulated sediment being aftorwards
drawnoff through the valve, I  The water
pext rises through the filters, J J, to the
upper chamber, K, whence it émerges in s
clear and pure condition through the pipe
pipe, Lo At Mis shown the overflow pipe,
2t N tho glass water gage, and at O the
man holes.

It i hardly nocessary to dwell upon the
adyantage of using the purest attainable
fluid for the feeding of steam boilers, or
the goneral benefits of filtering water that
is in anywise turbid, previous to employing
it for the ordinary purposes of life.

The apparatas above described soems, 50
far as its prineiple and construction are
concerned, an efficient and useful device.
The inventors state that careful analysis
has proved that it removes from water over
three quarters of the lime which forms
boiler seale, and probably five sixths of the
suspended impuritics.

Patented through the Seientific American
Patent Agency, Fobruary 27, 1872. Far-
ther information may be obtained by ad.
dressing Messrs. Kennedy, Berkshire & Co.,
Muscatine, lTowa.

The Milllon Dollar Telescope.

“ An Old Mechanic” writes to suggest the
formation of a stock company, with shares
of ten dollars each, to construct the pro-
posed large telescope, and states that he,

for one, would gladly pay 25 for a peep at Maryor the moon | off of access of the air, a float, I, is arranged. The liquid in- | from an examination of the timbe.rs of the U, 8. ship Chat-
through such an in:~t'ruuu-m. and would go to any part of the | closed within the inverted tub is thereby protected and kept | tanooga.  This vessel was .bum in Phllud.ul'phln. but never
United States for such a privilege. He points out that it is | from solidifying while air is supplied thirough the bent tub?, left the _Delnwarn. Last winter she was injured by the i?c
of 1o nse 0 look to Government for such s telescope, as it |J. Further particulars may be obtained of Messrs. M. N. | and partially sunk off League Island. Her keel was laid
has no money for such a purpose, although plenty is forth- | Lynn & Co., New Albany, Ind.

coming for European shows and big guns; and he asserts that —

the m:xw\', according to his plnntgwiuld be easily obtained ; Modical Phosphorus Ofls. . ]
and, if sx;ch a telescope were placed in Philadelphia in 1876, According to M. Méhu, sweet almond, olive or poppy seed | writer noted one or more instances in which a pine log and
that it would pay the stockholders 200 per cent, besides ben- | oils will dissolve easily one cightieth of their weight of phos- | a oak log were thus coupled, lnd the decn_sy had evidently
g phorus. He therefore proposes that only one part of phos- | begun at the inner surfaces, which were in direct contset

efitting selence.
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' _,m FILTER AND m' il ts the valve from becoming elogged or inoperative from
J £ an 0o . Lh
‘omﬂmhnpu::h m form = m"": g "l“’"l"n.‘ . its rod boing always free to act. When the valve s
ur fovding or other purposes, Steam enters through the | elosed, whatevor may be contained in the box and spout, 4,
chamber, B.  There it | escapes from the exterior opon end of the lnl;r. PO Per g g g h bl
s : floow and Is mot by a |  In order to avoid the stoppage of the flow from n freexing | lution of caustic soda, while vege fibers remain unat-
m':;“‘h ‘;’::m:‘:'::::w by the pipe, C, |over of the surface of the water, and & consequent shutting | tacked.  When wool in dissolved in eaustie alkall, the sola-

AND FEEDER.

parts of a railroad tank whereby water may
be delivered to an engine without requir-
ing the latter to be located at any precise
spot near the reservoir, and aiso an inge.
nious combination of devices which prevent
the flow of the liquid being stopped by freez.
ing.

The outer portion of the spout, Fig. 1, is
connected to the purt, A, attached to the
tank by means of the horizontal hinge, as
shown, which allows of its motion in a ver-
tical plane, This outer portion is in two
parts, B and C, which are connected by the
india rubber bellows, D: Within the flexi-
ble joint, and shown through its cat away
portion, is a vertical hinge, E, which attaches
a double rod, represented in dotted lines in
the spout, to the part, ¢, On this rod the
outer section, B, of the spout moves, this
motion being allowed by the inner extremity
of the latter being attached to the rubber
connection, A clearer idea of this arrango.
ment may be obtained from the similarly
letterod portions in the horizontal section,
Fig. 2. By means of the two hinges and
the bellows sttachment, it will be seen that
the spout may be placed at any angle to suit
the location of the engine. The special ad.
vantago of the flexible connection and doable
interior rods is that the portion, B, of the
spout may be slightly drawn out, sliding on
the rode, in order to adapt it to whatever
distance the locomotive may be from the
tank,

I di the valve seat an the lower side of the inner end of | ethor, or of any of the essential oily not containing oxygen, | tropies would agiravate, and the rotten wood, ng was evi

the pipe, A, which extends into the tauk; (1 in the yalve, the | such a8 borgamot, citron, copaiba, Invonder, mace, mustard, | dent, existed at onee in profusion and perfection,

Scientific  American,
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ascend the tube, H.
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STEAM FILTER AND CONDENSER.

ANTI-FREEZING RAILROAD .TANK VALVE AND FEEDER.

rod of which continues up through the tube, 1, to the top of | rosemary, turpentine, ete. Colza, rape, beechnut, linseed,
the resarvolr where it is connected with the lover, s shown, | and brown ecod Hver oils oach digsolve ono soventicth of | G. W. 1N of Mason City, 111, writes that he obs yrved

By pushing the valye downwards the water passes with force

This dovice, it is ddm«l; _nﬂvclunlly but if n colorloan product bo roquired, it should be trested
as recommended for the oil of sweet almonds.

Recognition of Vegeotable Fibers in Mixed Fabrics
Silk and wool aro dissolved by boiling in a 10 per cont wo-

less than cight years ago, but at the present day her timbers
arceso rotten that they fairly crumble under the touch.
Near the forward bends the timbers were doubled. The

phorus to 100 parts of oil,instead of two parts as in the French | with each other; but even where both logs were of the same
LYNN'S ANTI.PREEZING RAILBOAD TANK VALVE |Codex, should be used. Phosphorated oil of this strength is v.:ood. the same inward decz.ay appeared. Whethier in the un-
strongly luminous in the dark; but this luminosity may be | disturbed mass or where pierced with iron or copper fasten-
The invention herewith illustrated is an arrangement of the | entirely destroyed by the addition of a small quantity of [ings or even with the treemail, the fiber was completely

Or o
-

tion blackens on adding sugnr of lead, sul-
phide of lead belng thrown down.  The un-
dissolved vegetable fiber fs bleaclhed, if col-
ored, with hydrochlorie seid and a lttle chlo-
rino water, It then shows the charetoristic
property of dissolving in an ammoniscal go-
lution of oxide of copper. 1f the fabric con
tnins a large quantity of dye stuff, it is better
to put it into n mixture of 2 volumes strong
sulphurio acid and 1 volume nitrie neid, where-
by the wool, silk, and dye are all dissolved,
and the vegotable fibor converted into gun
cotton, which after washing and drying is ro
cognized by its explosivo charactor,

In testing white fabrics, n srolution of fuch-
#in can be employed, which will dye the silk
and wool but not the vegetablo fiber. Before
this test is used, the dressing must be re-
moved by boiling in a dilute solution of sal
#oda and soap. Enough eaustic soda must be
added to the boiling fuchsin solution to par-
tially destroy its color and leave it of a light
rope red,

To detect wool in silk, 0 golution of oxide of
lead in caustic sodn is used, as this will
blacken the wool but not the silk. If, on the
contrary, you wish to detect an admixture of
silk in a woolen fabrie, you employ a cold am-
moniacal solution of oxide of copper, which
dissolves the silk but not the wool. Acids
precipitate white flakes from this solution.
Wool is also soluble in this solvent when
warm, hence the necessity of using the solu-
tion cold when separating wool and silk,

Concentrated acids can also be employed,
hydrochloric being the best; for they too dis-
solve the silk while cold, but do not net per-
ceptibly on the wool. The vegetable fibers
algo remain undissolved. The insoluble fibers
are bleached and tested as above given.

The Premature Decay of Timber.

Mr. Hector Orr, in a paper on the sbove
opic, communicated to the Journal of. the
Franklin Institute, gives conolusions drawn

broken up.

The fieet of Commodore Perry, which was
built in haste from timber cut on the lake
shore for service in the war of 1812, suffered
from early rot, so that the vessels were pro-
nounced unseaworthy soon after the peace of
1815, In some vesselsa strange tendency to
decay has been noticed, indicating a sort of
triennial crisis in their early life, which, if
passed without injury to the wood, predicted
some twenty-five years of wear. Marked in-
stances have been observed in large pieces cf
timber, such as pillars, gledors, and even raft-
ers, that were cased with light boards to im-
prove the appesrance of the room, the inner
mnss being found dangerously rotten. An-
other important fact is that in portions of the
“lining " of vessels covered with zine or tin,
as in provision closets, ote., the decay followed
exnotly the surface covered by the metal, in-
dicating the action of **dead " air in contrast
with that of a free atmosphers on thoe sur-
rounding parts which remuin sound, Tho hy-
glenie condition of a decaying structure is
worthy of consideration. It has been deter.
mined that in all well ascertained contors of
production and diffusion of yellow fever,
three conditions were always present, namely,
heat, moisture, and decayed wood, The
danger in such a vessol as the Chattanooga is
obvious. As to moisture, her mero bilge
witer would furnish this, even without the
drippings from tanks and bollers ; the heat is
insured by her furnaces, which s craise in the

— S Prer

thoir welght of phosphorus.  Castor oil dissolves one part in | large numbers of meteors on the evening of November 27

no “‘".’P"m. and the latter, acting as o siphon, doos not | one hundred and five, Cacao butter dissolves one per cent; | Inb5 minutes, W1 were counted.
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The Kalllstochrome,

which the above name has been given, and In the invention of
Mr. J. Beverloy Fenby, of Birmingham, England, and al
though nominally a toy, it is worthy of notice on account of

This is & now and Ingenfous form of chromatic top, to |

Statisties of Jolut Stoek Companies In England,
The ** Jolnt Stock Companles Directory” for the year 1872

hns jost appeared, containing 1,800 pages,
in England

embracing the |
names of all the joint stock companies From |
number of stock com

!
| this we get gome idea of the Immense

PNEUMATIC GUN CARRIAGE AND ELEVATOR.
Captaln James B. Eads, whose name is best known in con-
pection with the great ongineering work he is now sucoessful-
Iy bringing to a concluxion—the milway and road bridge over
the Mississippl at St. Louls—has recently designed a gun car-
riage for working guns en barbefte, in which the foree of re-

the brilliant chromatie offocts it ]"“‘l““"' The instrament ? panies in that one kingdom First, we find the different |
conaipts of n well balanced top, which, when wpun in the glass | rallroad companies, such as the Midland Railway Company, | coll and the welght of the unn_ are employed o compress
cup provided for the purpose, will run from six to elght mi. | which has 15,000 stockholders. The same company has at [air In a suitably designed receiver, where it is stored up

nutes.  On the top of this top ean be dropped paper disks va
riounly colored, these disks resembling those used with an or-
dinary chromatic top. Above the eolored disk
is placed what is termed a mask, this being a
black disk having two triangular openings cut
init. The mask has an indin rubber ring on
its under side, which rests upon a collar on the
spindle of the top while the mask itself is
wlightly *“ buckled,” so that its surface is not
flnt.  When tho top revolves, the mask is car-
ried round also, but the resistance of the alr
enuses the mask to slip wlightly on the collar,
it thus revolving at o loss speed than the top.
The effect of this is to produce automatie
changes in color of the top as seen through the
openings in the mpidly revolving mask. These
changes of color aro vory beautiful, the ap-
pearance of the top with some of the disks re-
sembling a mass of brillinutly tinted vapor,
which wells up at the center, and gradually
changes color ax it passos outwards towards the

] least as many more employees,
whom the welfare of a single company is a vital question

e AN

odgo of the disk. Other disks produce bril-
liant rings, over changing in their tints, and
altogether tho Instrument is one which serves
to llustrate somoe exceedingly intoresting op-
tical effects,

Buatter Making,

It requires both attention and experience to produce but-
ter in the shortest time, If the cream be too warm, it froths
a great deal and a thin liquid appears in the vessel, especial-
ly it high temperatures; when the eream is too cold, it froths
100, but appears thick, like freshly fallen snow. Ia the latter
caso, the cream ought to be warmed, and in the former, cooled.
Tho appearance of the butter globules also serves to indicate
whether the cream is too warm or too cool. In the former
ease, the globules are soft and molting, in the latter, hard;
in hoth cases a slower churning is advisable,  Old eream pro-
duces batter sooner than fresh, A tempernture between 70°
and 80° isbest in chnrning, and the cream should be skimmed

“off. - Fresh air and strict cloanliness of the vessels are indis-
ponsable.

®
L

Telegraphy in the United States.

An in report on the subject of telegraphing in the
United States, nnd with special referenco to the proposed
Government telegraph system, has been lately made by the
Hon, David A, Wells. According to the statistics given by
him, there are at present $60,000,000 invested in the busi-
ness, 80,000 miles of line, and 180,
000 miles of wire. This valuable
and increasing property it is now
proposed to teansfer to the Nation.
al Government,

The cost of the British lines was
$40,000,000, and to buy the lines
in the TUnited States, not less
than $75,000,000 would bo needed.
To meet this expensea new na-
tionalloan would haveto beissued.
The charge for transmission of
messages, which is fixed at twen. 2
tyfive cents for twenty words in '
the Washburn bill, and at ono
cent a word in the Hubbard pro.
position, would be entirely Insuf-

PNEUMATIC GUN CARRIAGE AND ELEVATOR.—Fig. 2.

After the railronds, follow long lists of insurance, banking,
contracting, navigation, dock, hotel, mining, water, gas, and
general companies.  The Aeko has counted the names of all
the directors and finds them to number 10,500! If we sup-
pose that each of these directors draws but §750, then the
total sum paid them equals $7,500,000, which represents a
capital of 150,000,000 at 5 per cent.  Besides, as a rule, the
directors deaw £1,000 to $1,500, and railroad directors draw
a salary of $2,500. In this way an idea may be formed of
the immense extent of stock enterprises in England.

A Gigantle

A huge barometer, the face of which is four feet in diame.
ter, is now being erected on the facade of the Paris Bourse.
The instrument proper is an ordinary sized ancroid, the
movements of which are transmitted, by ingenious mechan.
ism, to a tmin of eclockwork which is wound up monthly,
The clockwork actuates the great needle on the exposed face.
Les Mondes suggests that it wounld be an excellent idea to
place such barometers at the entrances of harbors, so that
masters of vessels leaving the port might be able to deter-
mine, with reasonable probability, the coming weather.

Barometer.

making 30,000 persons h.i

and used when the gun is to be elevated. Working models of
thin carriage have been tested at Washington with success,
both as to their efficiency in rising and fall.
ing, and also as to their capacity for remain.
ing depressed for prolonged periods withoat
losing the power necessary again to ralse the
gun. The engravings, for which we are in.
debted o Engincering, are taken from & work.
ing model for a 15 inch United States army
gun, and made one twelfth of the full size;
the total fall of the gun in the model is 10
inches, representing a dopresaion of 10 feet in
the actual plece,

The action of the earriage is dependent
simply upon the compression of air in a receiv-
er, effected by the downward motion of the
gun, transferred to a piston rod and Jeather-
packed plston, which works to and fro in n
eylinder open at one end. Water or glycerin
is admitted behind the piston in order to
maintain & tight joint, and in sufficient quan-
tity to fill the space between the end of the
cylinder and the piston when the gun is in
its lowest position. The quantity of water
would be varied with the powder charges em-
ployed ; with heavy charges the quantity of
water isincreased, inorder to produce a greater degree of com
pression in the air.

The chief featuresin the detalls of the earriage are the cle-
vating and depressing gear for training the gun, the arrange-
ment for locking and retaining the gun, when down, agsinst
the force of the nir compressed in the reservoir, and the frie-
tion gear.

The engravings annexed will fully explain the construetion
of the carriage. Fig. 1 shows the gun above the parapet
ready for discharging. Fig. 2 shows the air pump and cyl-
inder for elevating the gun; and Fig. 3 shows the gun after
recoil, in loading position beneath the parapet. A is the cylin-
der to receive water to assist in increasing the air pressure
when necessary ; B is the air chamber: C is aninlet closed with
a screw plug for introducing water; K is a lever for work-
ing a ratchet arrangement or lock, by which the gun is
locked in loading position when thrown down by the recoil ;
N N are connecting rods for elevating and depressing the gun
before firing, and also for preserving its horizontAl position
when in the act of descent; O is a nut on the elevating screw,
jointed to the rods, N N; Pisa friction plug fitting into a
wood-lined socket in the crosshead, which is attached to the

piston rod and connecting straps, U; these straps are jointed
to the lower ends of the levers
which sustain the gun; V is the

gun carriage frame,
It will be seen that, by the peca-
liar action of the elevating levers, N
N,and thenut, O the plane of the
gun varies but little when the gun
is in its Jowest position. The plece
when down has, however, always a
slight elovation, which facilitates
the rolling in of the shot, and this
elevation is maintained, no matter
what elevation or depression it may
have given to it by the screw when
trained for firing. This will be ap-
parent from Fig. 1, where it will be
seen that mising or lowering the
nut, O, on the serew will not sensi.
hly alter the the horizontal position
of the piece; but when the gun s
up, as in the perspective view, the
case Is quite different. By the ar
rangement adopted, the picce is al
ways thus brought to rest in the
sameo position, no matter how many
degrees of elevation or depression be

given it for firing.

The force developed by the recoi
and fall of the gun is much great

PNEUMATIC GUN CARRIAGE AND ELEVATOR.—Fig, 1—{Desigued by Captain James B. Eads, St Louls, Mo.]
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l to bring it back to the elovation from
A part of this foree h,hmm.!l_wn
inder and piston in the form of heat, otherwise
wuld bo thrown up with great force; part of the
also converted into heat in comprossing the air in the
der, snd as this heat is quickly nhu;ﬂ)od. tlﬁa lnﬁt::r ;‘:':l’l.
eapablo of expanding to {ix orlginal volumo whon
thrown up. g:?m:nf)m Intter part of the stroke of the piston
s made against an external atmosphoric pressure, and tends
to bring the gun gradually to rest as it rises abovo the para-
pet. I the gun is not down long enough for this heat to bo
lost, it comes up with greater energy. To oqualize any dif-
forencesof air pressuro and also to prevont counter recoll,
which wonld ensuo if olastio buffers were used, and thus
probably cause the gun to fall after it came up and befare
firlng, the friction plug, P, Is secured to the rear of the car-
riage, and enters a cor.
sockot In the
crosshioad. This socket
is lined with wood, and
the plug can be ad.
vanced or withdrawn by
the scrow and wheel, Q,
according to the amount
of resistance found de.
sirnble to chock the gun.
When the plug enters
the socket, the gun isse-
curely retained until if
15 londed and ready to
bo raised,  This insures
the cylinder being filled
with air, and prevents
the possibility of a va-
cuum after the gun is
ap.

The gun, when thrown
down, is held against
the reactive foree of the
air by a peculinrly ar-

~ Scienfific Americm,
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which emptios into the Hudson. Professor Newberry, of
Columbin Calloge, has been consulted in tho matter, and in
his report he gives the following interesting information ;
Beforo any plan is adopted for supplylng the city of
Yonkors with water, 1 wonld strongly recommond that o
thorongh exploration be made of the materials which oceupy
the hottom of the rocky valley of the Nopporhan, and under-
lio, porliaps very dpeply, the present stroam, It ia probably
knos to you that mont of the draining streams of all the
rorlon botween the Migslssippi and the Atlantle are now run-
ning far above their anclent bods,  Thin fact waa first re-
voaled to me by the borings made for ofl in the valleys of
the tributarles of the Ohio. All thoso stroams were found
to bo flowlng in valloys, once deeply exeayated, but now ?nr.
tindly fillod, and In some instancos, almost obliterated. Fur.

ther investigation ghowed that the same was true of the

e

Motoorologlenl Phonomena.

Fathor Sanna Solaro, in 8 communication to the French
Acndemy of Sciences, takes an interesting and comprehen.
give view of meteorologieal phenomens, e snys that if we
considor the gun ay the principal source of terrestrial and
atmogpheric electricity, we enn consistently explain the most
diffinlt phenomenn of meteorology. The sun being tk
causo, we can account for the extreme violence of olecmm’
plhienomena in the tropica and espocially wt the time of the
equinoxes. Henco the terrible cyclones, which mero differ-
encen of temporafure cannot explain. The excess of elec.
tricity of thoso regions, striving to re-establish it equilibri-
um, causes tho air to flow towards the temperate zones, The
wholo column of air over the tropical zone being more
powerfully electric than the balance of our atmosphere, it is

but natural that the electricity in the higher and more rare-
fied regions should flow
off towards the poles and
manifest itself under n
luminous form. Hence
auroras are most fre.
quent too at the time of
the equinoxes,

When electricity isde-
veloped in an eleetrical
machine, it aceumulates
in the prime conductors
and pushes away the
air from them in order
to escape. What then
must be the effect of the
immense oceans of eloo-
tricity accumulated
above our heads? It in

here that we must look

for the cause of barom-
etric variations, and we
will then understand

o

why the barometer falls
rapidly at the approach

1 | 0l |

| of the center of n cy-

ranged pawl and ratch.
et gear. The ratchet is
fastened to the under-
gside of the crosshead, with teeth inverted, and the pawl is
retained in its upward position by o spring.

The Money Value of Intelligence,

Every thonghtful man recognizes the money value of in-
telligence in & community. Itis for this, in part, says the
Country Gentleman, that the State builds school houses and
furniches free education to the masses. ‘‘Knowledge is
power;" even the ignorant respect it, and pay it many an in.
voluntary compliment. The power consists in the ability to
better one's condition more rapidly; and in doing that—such
are the relations of men to each other—they usually benefit all
around them. The improvements ona piece of real eslate
do not affect tho owner alone, but indirectly extend to the
neighborhood, and next find their way to the assessor’s books
and thos benefit the nation. It is like the ripple which a
pebble starts when thrown into the water—it spreads wider
and wider, and though after awhile the visible effect disap-
pears, we Enow that it does affect the whole body, no matter
how large. So when something is added to the world's
wealth, it benefits the whole world, although we may not be
able to trace its full effects.

GiWhen an enterprising man buys a run down, neglected
farm, with ricketty and dilapidated buildings, and at once
proceeds to improve it, clears up the uns=ightly fence corners,
drains the wet land, pulls out stumps or rocks, moves the
barn to the back of the house, and sets the new house a little
distance back of the highway, luys out a lawn with pleasant
walks and shade trees and hedges; brings blooded stock with
him, and causes his acres to produce three fold more than
ever before, what man so stupid as not to recognize that that
is & pecuniary gain to the neighborhood? No matter how
selfigh the owner may be at heart, if he makes his farm
more valusble, he does the game, to some extent, to ull
around him. The neighbors like to see a0 handsome farm
near them even if they never think of selling, and when
they do try to sell, the prospective buyer will inyariably
haye hiis attention called to the handsome property over the
way, or which adjoins, or at least is not far off, Speculators
holding animproved land like nothing so well as to be sble
to say (because nothing is more potent) that it lies in the
very best of neighborhoods, is surrounded by rich farms in
the highest state of cultare, in & delightful region of walks
and drives; that the people are all intelligent, and their
fastes refined ; that schools snd churches aboun : and that
the value of the land has been proved by the extraordinary
yield of crops on the adjacent farms. When these things
can be said truthfully, sales are comparatively easy, and that
at the highest prices,

§ Docs not every enterprising farmer see then—as well as
those who are not farmers—that there Is 2 money value in
intelligence, and that the rapidity of its spread concerns thom
very closely? Improvements on one’s own place are well,
wise and admirable; bnt 5o are improvements around you,
Thero should be, then, 1o peglect of the means. Every
ageney which will promote farm intelligenes ghonld be em-
ployed and kept up.

Submarine Watoer Supplies,

Yonkers s an anterprising city, just north of New York,
on the Hudeon river, and the municipal authorities have
lately beon exercircd upon the question of a water supply.
Through Yonkers runs & small river called the Nepperhan,

PNEUMATIC GUN CARRIAGE AND ELEVATOR.—Fig. 3.

draining streams of New York and the Atlantic slope, For
example, the valley of the Mohawk, for a large part of its
course, is filled with sand and gravel to the depth of over
two hundred feet. In the Hudson the water surface stands
now probably five hundred feet above its ancient level—the
old mouth of the Hudson and the channel which leads to it
being distinctly traceable on the bottom nearly cighty miles
south and east of New York. The excavation of theso deep
channels could ouly have been effected when the continent
was much higher than now. Subsequently it was depressed
so far that the ocean waters stood on the Atlantic coast from
one hundred to five hundred feet higher than they now do.
During this period of submergence the blue clays in the val
ley of the Hudson—the Champlain clays—were deposited,
and the valleys of all the streams were more or less filled.
Following the general rule, the Nepperhan probably once
discharged itself into the Hudson at least one hundred feet
below its present level, and the old valley in which it flowed
is perhaps filled to this depth for some distance above its
mouth. It is also probable that a portion of the material
occupying the bottom of the old-valley will be found to con-
sist of sand and gravel, saturated with water and traversed
by drainage currents which are quite independent of the
surface stream. In the boring made near the head of Nep-
perhan avenue, a thick bed of clay was found underlying
the surface gravel. It is almost certain that beneath this
clay are sand, gravel, or boulders, through which a flow of
water passes on the bed rock toward the Hudson, Should
this be found to be the case, it would be an easy matter to
construct a subterranean dam between the rocky walls of the
valley—which here approach very near to each other—stop
this underground flow and pump it out for city use, either
directly by the Holly process, or throw it into reservoirs to
be distributed by gravity.
e L 1 S—
CoLOR BLINDNESS.—An instrument has been invented in
Germuny for testing color blindness, It consists of n rota-
ting apparatus, which moves a disk whose centor is a circle,
one half black and the other white ; outside of this is n ring
half red and half green, then another ring of violot and
and red, then the outside ring of violet and green. When
rapidly rotated, the center appears to be colored gray, then
is black and white mixed. To a green blind person the mid-
dle line will appear gray, that being the result to him of a
mixture of violet and red. The outer ring will appear gray
to the red blind patient, and the inner, gray to the violet
blind. By the use of this instrument, a large number of pa-
tients may be simultaneously examined for one or more
kinds of color blindness.

———ety 8 () O A eee———

A BILL is before Congress to permit sciontific institutions
10 import alechol, free of duty, for use in preserving speci.
mens.  Professor Agassi% appeared beforo the Congressional
Committes to advocate the measure, and stated that, last
year, the institation with which he is connected, Harvard
University, Cambridge, Mass.,, used five thousand dollars’
worth of alcohol, and he thought that about ns much more
was annually used by other institutions,

B G, C. CowpLL statos that he witnessed the explosion
of o fire ball, which seemod to be about twelve feet in diam-
oter, near the Great Westorn railway at Slough, England, on
November 80, 1872, at 280 P, M. The réport mnde was
similar to that of a heavy gun, and the ball burst, on reach-
ing the ground, like & well timed shell,

clone, and why it some.
times rises suddenly af-
ter a clap of thunder. The daily and the yearly variations of
thie barometer, like those of the compass, are small at the
equator, much more sensible at mean latitudes and almost
zero in winter at high latitudes.

It has been known for some time that when the barometer
rises considerably, the thermometer falls a few days after.
On the supposition that the depression of the barometer is
due to an accumulation of electricity, it will be easily under-
stood that the electricity, escaping by puffs, cools the air in
proportion to its own tension; the barometer will rise at
once, while several days will be necessary to transmit the
lower temperature to the thermometer,

Earthquakes are of two kinds; one of them originates in
the interior of the earth, while the other, and by no means
the less violent, is produced upon the surface. The latter
are the more numerons. They are frequently preceded by
noises in the air resembling ruamblings of thunder or the un-
loading of pebbles on a stony road; they are often accompa-
nied by luminous phenomena, and, for the most part, noth-
ing can be heard below the surface of the earth. On one
occasion, the shocks were not perceptible in the cellars and
caves. Father Solaro states that frequent personal observa-
tions of these phenomena have forced upon him the conclu-
sion that they are often due to atmospheric waves caused by
sudden disturbance of the electrical equilibrium between the
earth and the atmosphere.

Flres and thelr COnuscs,

In a recent roport of the Boston Manufacturers’ Mutual
Insurance Company, u list of the fires by which that corpor-
ation sufferod in 1872 is given, from which we take the fol-
lowing. It will be found interesting as showing the many
causes which may produce fires, and shows the great care
necessary In all manufucturing establishments to prevent
combustion,

1572

January 1.—-!.{!01“ Mills, Holyoke, Mass., plckor No. 1. Fire was discov-
ered fna poekel or bin {n cotton froma Kitson willow at about 9 o’clock
AL AL, attributed to forelgn matter in the cotton. Loss $150,

3

Janoary 8.—~Glasgow Co., %0, Hadloy Falls, Mass. Fire in the house,
from an wnro of ‘n-‘ It was cnmed{ay one of the workmen enl e
TR l‘\‘ounv with a lighted lamyp, there being no ventilator. Loss sbout

Januvary 9.—-W kot Co., W X R. I. Fire in Mee and
#tore bullding, supposed Lo have been the resnit of thieving ln‘&.uoo!m. the
thieves Aring the store, accldentally or otherwise. Loas total.

January 9.—Utlea Steam Cotton Compan Utica,N. Y. Fire .
erroom. On opening the room in the r%::r{]ng. fire was dllcovg;;:ot:: o
over two hm which were in contact with a steam plpe. There seems to be
no doubt that webave here a clear case of tion of what s
clean cotton by the heat of ordinary steam pipes.

January 17.—~Methuen Company, Mothuen, Mass. Fire In room,
discovered on the apron of a plcl'rr. snd as the stock had 'Lno'lee?&r:}vd the
n)lf‘hlne. 1t was atiributed to matches, Extinguished by sprinkiers. Losa
moderate,

January 19.—S8tevens Linen Works, Dudley, Masa. Fire fn a ute card
room, caused by a boy bringing some stock ln{o s fOame. nRulsh
by steam. Loss §288, .| i o

Janoary 81.-8all ¥ MUlln, Salla) Mane, Fi
about 7.43 PUM, attributed to npumanc’o‘ul combnl:?oll‘l‘.‘{:agl.%rgu’?&?ﬁ‘_
February 27~Ilarmony Milly, Cohoos, N. Y, Fir
c(t)\jv:vd h{‘ll'm'w-(?::mn’:{'u |.blnbA. Llf.tln the ocmoeg-not. l. :ﬁf:o%o um\h
of Jute colton bagging. Caused by spontaneow
oll used In working lﬁe Jute, l.m’; l':) the omc;.%?%?.uon' Prottily.from

March 11.—Kearanrge Mills, Portsmonth, N, H. Fire In the plekor room

from (orelgn mattor (o ootton, No clalm made,

March 18 —Whittenton Milla, Taunton, Mass, Fire in a Kitson
Sprinklers, stoam, and extingulshers :u‘:'ﬁ: pgfl?gxlg:l“fhdo 'n’l!o.ml.;ovll &:
Biekaty aad Boke. “Low, chiedy 02 card Soviag PMT™
i S o B
coming. Reault,the burning out of l:{lm:::;;v{:’ m?og;g“l:::ﬂl .

BB o Rl A dhd Sippent e iR
March 18~Nowton Milly, Newton U. Falls, Mass, Plrﬂnnmuos%
March 2. —N. Andover Mills, X, Andoy
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DECISIONS OF THE COURTS,

| United States Clreult Court===Southern Distriet of
New York,
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METHOD OF PRARARKAYING FIAN ~EXOCH FIFER #s, GROBON T, NOON of ol
: I‘l ATOHrORD, Judyr
\num to the plalutift, ‘vllnl(d Mareh 19, 1861, is foran * Improvement
in \hl vod of Preseryiog Flah
The cialin 1a for = preserving ™ fsd or other articles In & close chamber by
means of & freecing mixture, baving no contact with the stmospbers of the
“Soreserving ' chamber, substantially aa sat forth,
bespecifieation of \he pateat,ln describing the process clalimed, describes

the proce revionsly weed for preserving frozen 1oo cream. All that the
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tian of the elalm of the patent at least (n & oaso like this,
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Xt will be ohw-ml thnt the pickers still keep up their re-
lmuuon as the most frequent originators of firew, 18 ont of
85 having been in that department. There are also soveral
‘cases of spontancons combustion, and woolen manufacturers
‘shonld be warned by the case nt Stillwater, The nttention
of all is dirocted to the case of firing of cotton laps by
‘steam pipes in the Utiea mills, as one to which very many
“concerns arelinble, from the practice of allowing combnsti.
‘ble matters to remain in contact with steam pipes. The
A alluded to consist of perforated pipes placed on

ul’lbgu through which water iy sent in case of fire.

Facts lor the Ladies,~Mm, Ry, W. V. M{lligan, Cambridge, Onlo, has
_pqu-_'nu her Wheelor & Wilson Lock-Stiteh Machine hundrods of dol-
Jars {n the 1ast ten years withont & cont for repatrs. See the new Improve-
'-hmwwm Ripper.

uun OFFICE DECISIONS,
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&w mouuunun“l;nm ’:
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W UNDER nnh"ﬁm
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tially In the same manner set forth In the specification.
For thewe reasons the bill must be dismissed with costa,
N, II lmlrun anit Brotene o Hotmes, for complalnunt,
W. o Her and lthrroo @ifrord, for dafendants,

mtrinm ana forrigu i‘atents
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lm.rnved Vapor Stave for Heating Soldering Irous.

David Berkey, Muntington, Ind.~This invention has for its object to far-
niah an lmproyed vapor stove or fire pot for tinners' use for heating thelr
solering frons, The body of the stove (s made of any sheet metal In the
form of an Inverted frastrum of a cone. The body Is provided with a con-
lea) cover, terminating (n & neck to recelve the smoke pipe. The reservolr
to contalt the kerosene or other lght hydrocarbon s supported by rods.
From the reservolr a pipe leads downward, and {4 then curved to enter the
Jower part of the stove. To (he end of the pipe I attached s semicirealsr
plece of plpe. To the other end of the semicireular pipe ls attached a short
plece of pipe, which I« bent Into such & shape that {ts other end, to which
ihe burper 1s attached, may bo directly beaesth the center of the curved
pipe so that the Same from (he safd burner may sirike the sald pipe and
vaporize the liquid before 1t passes 1o the burner, The bumer is made o
the form of a short tabe, and with a number of small holes in ita closed
upper end. A dlak s Into the stove snd has a slot with fanged side edges
formed In It. It ls #o sdjusted that the siot may be longitadioal with the
semictroular pipe, the Sanges of sald dlsk overlapping the sides of the sald
pipe so as to collect the heatl from the bumner and guide 1t through the slot
in the sald disk 2o that It may come Into direct contact with the mper

Improved Plcket Fence.
Joseph WilIhite, Pllot Poins, Texas~This luvention has for its objeet 1o
fornish an tmproved pleket fence which shall require s comparstively small
amount of timber, can be eanily repaired, and eannot be rubbed down by the
stock, and It constets In the construction and combination of the various
parts of the fence, 80 that all may Incline laterally, and the timber may be
made Hght, and 8t the ssme Ll (he fencs will be strong and subatantial,
With this constraction, slso, when soy of (he plekets rot off they suay be
driven down (nto the grouad ar replaced with new pickets, withont dis-
turbing the wire, ralls, or posts, which cannot be dons when the wire passes
through the plekets,
Improved Ore’lCrusher,

William P. Hsmmond, Xaps city, Cal, sasignor ta himeelf and Henry My-
gall, same place.~This invention has for (ia object to furnish an Improved
devies for operating the stamp of & stamp mill or ore crasher, enabdling the
stamp to ba rateed with a less expenditare of power than whes the stamp lo
operated (n the ordinary manner, knd {t consists fn the tappet, In combias.
tion with the stamp shaft, eam, and driving sbaft, By sultable constroction
and arrangement of (he tappet the friction will be lessened, the cam will
rotate the stamp more surely, and the power required to rales the stamp
wiil bo dimtalshed, the point of eontact belug diretly above the driving
ashaft.

Apparatus for Filllng, Polisking, and Var Moldings.
Max Hamburger, Isae J. Stakind, and Achille Klein, New York city ~This
tnyention has for ita object to furnish an improved machine for Aliing,
French poltshing, fnlshing, vamishing, aud sand paperiag wood moldings,
ete. In using the mactiae, the molding or other work to be operated upon
Is secured to the table, which table Is then ralsed (o bring the work against
the brushen or rabbors with the neosssary pressurs, Alever is then operated
to bring & clutel 1o contuct with & wheel that will earry the brushes or rab-
bers in the proper direction. The motion of tha brushes or rabbers may be
roversed at any timo, and as often as destred, so that » shortstrip of molding
or a part of & long strip may be operated upon, as required,

Takd

Improved Balauced Slide Valve,
Hubbard Hondrickson, Hed Bank, N. J~This Invention relates to & new
means of balanelng the allde valves of steam engines with such exactness
and regularity that the motlon of the valve will be made easy, Its wear pre-
vented, and friction avolded. The invention conslats, Orst, in connocting s
piveted yoke with the siide valve, sald yoke having & vertical stem that
swings 2t {ta upper end on s horizontal pivotl. This pivot is supported i &
tube or cylinder, which s beld balanced by the steam, 8o that the sctual
support ls supplied to the valve by the steam, but Indirectly under sald ol
inder, and thence to the pivot at the upper end of the rod.

Tmproved Pole Clamp. .
Henry Haering, New York city, assignor to himself and Hermsaan Allls, of
same place.—~This lnv ists of 8 U d yoke with Dearings In
the bars near the open ends, an eccentric clamp with a hand lever, and jour-
nhlntkuu in the aforesald Deartags, and a fastening ehalz or rope,

tubes placed above and upon the disk; and Its open ends
with holes {u the slde of the stove through which the frons are inserted
10 be heated.

Impraved Corn Husker.

Jotn M, Carlisle, Sumter, 8. C.—This nvention has for its object to furalsh
an tmproved machine for separating ears of corn from their husks, enadbling
the work 1o be dotie faster thaa It can be by hand, saving the hands of the
operator from Injury, and leaving the husks {n fine condition for Deing fed
to stoek. In ustog the machine the ear to be husked Is lald upon the rest
with 114 stem forward, and 1s pushed forward till stopped by the stop claw.
The spring lever bolder f» then lowercd to hold the ear,and the sash is
forced downward, By the downward miGvement of (de sash the stop elaw
s withdrawn, the kulfe cuta the ear from its stom, and the husks are siit
Jongitudinally, by the points as they are drawn back along the car by the
rearwand movement of the head block, and drop from the ear, which i« then
removed from the rest and placed [ a basket or other ptacie. The sash
In then ralsed and the machine Is ready for another ear.

Improved Spectacle Frame.

Jultus Kiog, Warren, O.—A difficulty has heretofore been experienced In
Jolnlog the bow to the bridge, or nose plece, (n manufacturing stoe! frame
spectacies. By moking the bridge of sflver, gold or other pon-oxidizing
metal, the soldering of such metal to the steel Is done at much lower tem-
perature, and prevents baming, which renders ondinary steel frames very
brittie. By the use of a combination of metals, groater strongth Is obtalned,
and tho Uability of the bridge to oxidization (s prévented, Mr. King ia a
practical optictan,and suthor of s chart by the use of which p are

d or d 20 that & couple of scafolM or other poles lspplizg
uaotmmybounbnal between the bottom of the yoke aad the
eccentric clamp by placiag the yoke around them sad thea potting the
clamp In {ts bearings, and thus be bound together very firmly acd tn & sim-
ple manner. The clamp is designed for spliclag scafiold, tent, and other
poles,

Improved Plow.

Edwin Reese, Entaw, Ala~The favention censists ia & self sharpening
plow Eaving the lazdeide of such peculiar construetion that the polnt sad
edgo of share arc allowed 1o s uniform and certaln manner to wear upon
both upper and lower side 50 s 10 retaln the same edge untfl completely
worn out.

Improved Butt Hinge.
Isase L. Thompeon, Sardls, Oblo.~This lovention relates to ao tmprove-

the wood and relfeving the screws from straia.

Improved Chair Seat and Back.

Wiliam T, Doremus, New York city.~This tsvestion has for its object to
furnish ohalrs, provided with elastic seats and dacks, which shall be slmp
in conatruction, strong and and at the same time convenlent In sp-
plication and tadle {n use; and it sista Inthe ar of al-

ternato rigid and elastic dlocks, having fexidble connections.

Tmproved Lubricator
John MeLare Power, Port Dlscovery, Waskiogton Territory.—The neck o

vuabled to determine the focun of thelr sight, and thus be readily ftted with
glasaes of the number they require,

Improved Cartridgo Londer,

Joel 8, Warner, Ogdensbarg, N, Y.~The object of this Invention is to pro-
duoe a portable device but lttle larger than the cartridge shell for placing
the wads therein, and the Invontion consists In & tube counterbored to At
over cartridge sbell and provided with a spring plunger very effectively
applied.

Improved Glove,

James K. Mason, Johnstown, N, Y.~Thls lovention relaten to that class of
gloves which are made partly of leather and partly of cloth, and known as
“ combination gloves,” and consists In the patterns and ln the glove wade
therefrom.

Tmproved Stoam Boller.

Atwood Wigeell, Hallfax, England,~This tnveation relates to the con-
atruotion and general arrangement of ateam holflers, having particalar refor-
ence to tho elassknown as ' seotional stearm bollors," and consiats fn n sertes
of conjeal tubes attached o or forming s part of horfzontal parallel tubes
upon the aldes of the boller, the sald conlcal tubes belng so arranged that
the tubes of ono part At between the tubes of the other part, thus forming
ono or more horlgontal tiers of theso conloal tabes, two or more suoh tom
belng contalned and operating 1o combination with a ateam chamber,

Tmpraved Adjustable Pipe Tongws.

Willlam Kearney, Belleville, N. J.~This Invention relates to improvement
i pipe tongs, of the olass in which one jaw (8 mado adjostable by moans of
a seraw, but Is more particularly » modification of a device described In the
patent of If. N. Smude, dated August 20, 1571, The object of this Invention
In 1o provide sn adjustable Jow which atinll be capablo of adapting (teelf,
within moderate Yuilts, to the object to be selzed or hold, and of belhy rea.
dliy atuuud 10 various positions.

Tmproved Awl,

Godfroy K. Mellor, Woonsooket, R, L—~"The Jower part of the awl {s made
with two or more sides, each slde belog grooved. The grooves extend to the
polated enid. By belog thos grooved, the awl forms severs! sharp edges at
ta aldes which aut eastly through the leathor, and which, thorafore, make It
oanler Lo use the tmproved awl than the awls In common use,

Twproved Slide Valve.

Pator Peartree, Lansingburg, N, ¥.~This tnyention haa for 1ta object to
furnish an improyed dovice for operating the valve of n ateam englue,whioh
shall b 20 construciod as Lo enable the stoain (0 be cut off at any deatred
part of the stroke, and which will operste the valve 0 as 1o give s lead,
which may also be regulated st will.

Tmproved Pruning Shonrs,

Osgar Chase, Rutland, Ohlo.~This invention has for It object to furnish
an fpraved praniog shoars, so constructed as 1o cut the hows with a clrea.
| Tur or drawing ont, 8o aa (o do [ta work easter than when the out bs made In
the ordinary munnor, and which may alao be used with equal advantage for
catting bolts and other artieles of lron or other metal; and it conslats in the
eontinustion of the bandles, one of which Is provided with a hook, gulde
arm, and stop, sud the catter and the 1ink slotted (n {ts (aner end and pro.
vided with a fingor or oam,

Impraved Boots and Shoes.

Robert Sommaryille, Sandusky, O~ This (ovention conalats in the use of
wire gauag o1oth for the uppors of boots and ahoes. The principal advan:
(a0 OF Lhis atiog (s that 18 gives the oot free ventilation, and It v suticlently
plhih e allow frew setion Lo the fool.

the lub is screwed (nto the cylinder head. A plpe ts conzected with
the branch from the neck of the lubricator and with the condenser, through
which steam (s admitted from the cylinder. This pipe enters the condenser
and Is closed at {ts end. 1t haa s short vertical branch plpe serewed futo I8,
A valve spicdle Is attached near the bottom of the reservolr, for drswiag oft
the sarplus water of condensation. A spladie valve s located o the np or
recelver, by which the fow ef oll is lled, and the denal

Incroased or diminished. A solid plug, made ot any uon-eouumng mate-
rial, closes the top of the neck tabe. Steam will pass up through the branch
and pipe from the eylinder into the condenser, which steam will be con-
densed in whole or In part, and the water of condensation will fall by its
Own gravity into the reservolr. The water, belng of greator specific grav-
1ty than the ofl, will settic at the bottom of the reservolr, and whea It ac-
cumulates in too great quantity, it {s drawn off through the valve. The ln-
bricating oll flows over Into the pipe, and reaches the oylnder by virtue of
itr own gravity. The flow of steam upwand, as well as of ofl, may be shut
Of by means of the valve spindle.

Improved Tool Holder,

James 8, Ettenborough, Easton, Pa—~Thls invention consists of a rolley
baror plate pivoted to the cnd of the shank by which the tool Is attached to
the reciprocating bar of the machine at righ® angies to the Mue of motion,
with a tool post stmilar to the tool post of a turniug lathe, for holding the
1001, the relinf bar being arrangod to swing and free the polnt of the tool
from the work when It moves back, to prevent it from rubbing on the work
and belng worn thereby ar broken when plog from the end of the
work, tho sald bar bcln' provided with a spring to throw It back Into the
working position before beginning to cut, and the tool post delng arranged
1o ahift the tool aldewlse for under cutting, slotting, and other purposes.

Improved Door Check,

Georgo Robrbaker, Penn Station, Pa.~The olject of this Invention Is o
provide means for holding swinging doors tn any desired position; and it
conalats in one or more clronlar plates forming part of a frame attached (o
tho caslng and armatged concentrio with the door hinges, and In an alastio
friotfon block connected with the door and working (n contaot with sald elr.
cular plates, thereby causlng friction, hy means of which the door Iaheld.

Tmproved Farm Gate.

Cyrus B, Gilleaplo, Edwardville, 1l~This luvention relates to an Ime
proved meochanism for operating gatos on roadways at & diatance therefrom
#0 a8 to make It convontent for persons on borseback or In carriages Lo opon
such gates before reaching them, and to roclose (hets after they are passed,
all without di 1 The Inventd lata malnly tn conneoting the
lateh of the gate with s crank on a plafon that hangs ou Its lower pivot, so
that as sald plvot s moved to one side or the other, the pluton will be turned
and the Iateh oponed to parmit the opentng of the gete.

—

Inventions Fatented in Eogland by Americans,

{Complled from the Commissoners af Patenta’ Journal)

From J ¥ 8 to y 0, 1678, Inolual

Can Sruixo.~P. G, Gardaer, New York olty,
DaYree Prat, 270.~L. W, Boyuton, ¥, Y. ofty, J. B, Holmes, Londen, Eng.
EL2oTRIO 810N AL~ W. Robinson, Brooklyn, N, ¥,
EXTRAOTING NAXLA~G, J. Capewell, Ohoehire, Conn,
Har~R. Elokemeyer, Yonker, N. Y.
Mosrrrar Bxp.—1, Waller, Claveland, O, I Fowler, Detrelt, Mieh.
PrisTing TeLzorarn—G. L, Auders, K. B, Wolch, Cambridge, Mass,
PunoLive Forwaow.—~L. 8. Goodrioh, Waverly, Tenn., 1, M, Hillwan, 6. W.

Goodrich, Trigg Furnace, Ky.
Tov~W.W. Ross, Now York eity,




} 2 '.'m“]’. O, Fox No. 2,
o ik ) County, West Virgtnia.

Kg—=Fairman & Co,, Baltimore,
1 hw m u\rml and o practical know-
" 1edge of the re of Tubs and Pafls, and want to
put ”gm,“ use. oAan M. J. Mowe, Plits

fw Wroeeking, Pumpi
X sting Machlnery, forsale or rent.
v W Patent, Inslde page,

Now 1 Clock Machinery of every de-
m‘:l‘lm wost Lmproved Stylos, Hendey "%
N antedA Secondhand Machinery

\Y -A lot of nd-han achiners
m‘. &"‘l{:'m‘tnu?nmd Loomas, Spinning Frame,
Dressing Prame, Dodlin Winders, l:.e:':f. Cards and
et Prvwsca. Die And Fruit Can Tools,

Nbo: mm nEo ﬂ;‘nollh] 8L, atoo:lyu. > 1\ 8

& cock, Patent article manufacturer

ta &?"P‘: work of all Xinds 16 S.CHaton St,Chicago.

‘Wanged—A situation b{ a first class Ma-

enintet and Tookmaker, Dest relerence glven, Addres
T. Albertd, 102 K. 9th S, New York,

, or
y mx&onk

Sond to H. Moore, 41 Centre 8t,, Now York, |

for Oatalogae of “ Broughions™ (the best) Lubricators,
00 Cuips, Gange Cocks, Ollers, Faocets, &e. " .
ights to a ular and recently
ns::‘rnds?l‘lo‘;.- ‘tt\‘ns‘l:: S0l (om,;cnu andleave a good
margio. Addroms 1. H. Layman, 23 Saymiller Street
Clacinnatl, Ohlo,
Buy Gear's Improved Automatic Dovetail-
ng Macklne, Doston, Mass, 2 PrVE
% " ) ar reuinrs,
- wk«:« :::.5 ol v Milo, Peck & Co. Now
Haven, Cotin.

A Supoerior Printing Telegraph Instrument
(tho Seldon Patont), for private andshort Unes—awarded
the First Premium (s Sliver Medal) at Cluelnnati Expo-
sition, 1972, for = Nest Telograph Instrument for private

use "—ls ofered for sale by the Merehit's Mg and Con- |
stroction Co., %0 Brosd St New York., P.O.Box &85, |

Pismonds and Carbon turned and shaped |

for Pallosophieal and Mochanical purposes, also Gla-
dery Dlamonds, manufsctured snd reset by J. Dickin-
00, & Newmu St New York,

Patent Gearing—Great Strength, Durable, |

Nolseless, Cheap. J. Comly, 18 Ten Eyck St., Willtams- |

bungh, N. Y.

Steam Boller and Pipe Covering—Economy,
Salety, and Darapility. Saves from ten to twenty per
cent, Chslmens Sponce Company, foot East %3h St., New
York—132 N. 3 8¢, 8¢, Lonis, Mo,

For Sale, Machine Shop and Foundry. Ad-
drem, Wagoner & Matthows, Westmioster, Md,

Sperm 0il—No lubricator like it, See Kel-

ogg's sdvertisement on another page.

Iron Roofing. Scott & Co., Cincinnati, Ohio. |

Shafting and Pulleysa specielty. Small or-
den lano‘: uumd“u:il as gcmunl g.'l"rhbiet c:.
New Haven, Coun.

Wanted, & Machine to make a flat flour bar-
el hoop ont of black ash timber; also, aoy Machinery

that will decrease the cost of making Flour, Fruit, or |

Lime Barrels; also, a Machioe 10 shave & fiat hoop ready
for the bazrel.  Address P. 0. Box 283, Baffalo, 5. T.
Hydmalie Presses and Jacks, new and sec-
ond haad. E Lyon. 0 Graad Street, New York.
Foot Lathe for 822. Goodnow & Wightman,
2 Coruhill, Boston, Maas.

Waated, relisble and responsible parties to
Sall Engioes, Saw Mills, and older machinery manufac-
tared by the Mansfield Machine Works, M.

For the Best Circular Saw Mills and Steam
Engives, Stationsry and Portable, of all Stzes, sppiy to
the Masefield Machine Works, Mansdeld, Oblo.
roved TurbineWaterWheels,

snd Cirenlar Saw Mills, Psper
Eaglaes, Rope Cutters, &c. &c., addreas Marihew & Van
Wormer, Sscoesson to P. H. Walt, Sandy B, 5. Y.

Circolar Saw Mills, with Lane's Patent Sets;
more [kas 120 in op Sead for & ptive pam.
phiet and price Mat. Lane, Pltkia & Brock, Montpe-
der, Vermont.

Machinists—Price List of small :
Gear Wheels for Models, Price List xm:rg&mu&
Drills, Pries List tree. Goodnow & Wightian, 23 Corn.
M, Boston, Mass, -

All Fruit-can Tools Fermacute, Bridgeton N J,

Nickel Salts and Ammonia, especially man-
factared for Nickel Plating, also * Anodes,” by L. & J.
W. Feochtwanger, 2 Codar Strect, New York,
lish Patent—The Propriotors of the
£, & Clsco Centrifugal Pamp™ (trimophant at the
yocant Falrs), havisg their hands full at home, will sell

Ahatr Patent for Great Britalo, Just obtalned. A great |

€hsock for bustness In Kogland, Address Heald, Slseo
Beidwi i, &

Lo, . X,
Read the article on “ The "
P AR b TR Benton Seiachiniats,” now

Sead for Npectmen Copy.

Plttabonrgh, Fa.

. American Botler Powder, for certaint '
The Mandard ausstncrastacs’~ Avn

wdtelar, Geo, W. Lord, Pulladelphta, Pa.
Locomatives, Steam, Vacaum,
parposes—Time

> in Bollers. Iwill Remove
o} &r-nu- Boller, or make oo aﬁ.’ﬂ“ﬁ

Kinde Sou hrass work done by The Ilocording
-mm.n Liberty Street, Now York,

M‘Wmhwnu The genuine
“‘ Xi “‘lm A tHuine A8 AD X,
W-i‘. L Koy m ;‘:.h. B. M. Yoynton, 80

tor,

sfeld, Obo. |

| and Antomatic Becord. |
g Gauges-Ragine Countery, Mate Gauges,and Test |

P * an
] K

the cheapert. Aw:‘ Il.ol‘hm 4

Abbe,

Willismason's Road Steamor and Steam Plow,
with rubber ﬁ;:lmmn. D. Williamson, 52 Broad-

Q veying material by (ron cable,
Y.
in Bolti Philadel

q.l:ln
L 0, W, Arny, 201 wid 208 Charry Stroet, I'hl

Bolting
Ouk Tann:

ndelphin, P, o : 5 o
1d Wronghtiron Boams, oto,, goo nd-
"rl:;(l‘t'!.ﬂ%:l. Address Unton Lron Mills, f‘lmln‘nmh.l‘n..

“Fbe. Bersymes H d Tegulator_for

tor an egulato
Glgnu{%d%m:ﬂe n:;:x n';um l‘nlln,: can attord to
be without them. 1. I Davis & Co,

Always right side u!:--'l‘lm Olmuted Oiler,
enlarged and Improved, Hold overy where.

Gatling guns, that fire 400 shots por minute,
witha range of over 1,000 yards, and which welgh only
125 pounds, are now belng made at Colt's Armory, Harts
ford, Conn,

1, —A.T. P.nsks; How can I tan a sheeps’
hide with the wool on It, snd then color It plak?

92—, M. K. would like to have a recipe for
tanning both sldes of a deer wkin,

3—J. 7. would like to know what is the
easiest mothod 10 brighten oylinder heads, and other
smooth cast fron?

4. R.C. wants directions for making o
spectrogeope for stellar obseryations, with dimensions
and other dotalls,

B—J. P. wishes to know how to color
tanned doer, sheep, and dog sklns the different shades of
brown, purple, orange, black, ete. He has sixor elght
hundred to color,

6.—G. D, Y, says: I will wagerG.B. D, one
year's subscription to the BOIENTIFIO AMERICAN that he
cannot make a box at an angle of 5* from the perpendi-
calar, by hisown rule as glven on page 3 of this volume,

7.—A. B, asks if some ono will exrlnln the
mathematical process of ascertalning the distance be-
tween two chords of a clrele, the area of circlo and the
area of that portion of cirele fncluded between chonds
only being given,

8 —S. T. W.asks: Will 8, L. D., who asked
on page 314 of volume XXVIL, for & simpler method of
transferring prints to glass than removing the paper from
the back of the plefure, state As method, aivo what yar-
nish s ueed and how It 1k made?

0.—E. M.H. nsks: Will some one please in-
form me how to make a good emery wheel for finlshing
toolx? [use sole leather for covering, but It s too hard,
1 want to make s grease, or finish wheel. What kind of
leather aball 1 use ? What number of emery Is best to
set with, to fnlsh aftera 90?2

10.—P. E. F.asks : What is the best rule for
makiog coffing 7 The one o use (s notapplicable to all
sizes. 2 Is it truethat there is o preparation made that
will catse one's moustache to grow ? If so, what are (ts
| lagredients 7 5. How can I jake halr ofl that will cause

the hatr to curl, and not be injurious to halr orscalp?
| 4. Is there a dip for pollshed fron to keep It from rust-
ilnz.ud what is It that manufacturers of sewing ma-
| chines use on thelr polished steel and fron to prevent
| rust?

:

M. MceD, asks for (1) a rale to find the dis-
tance from folerum (0 welght on 8 tafety valve lever, to
| keep 1o & glven pressure, when the alee of valve, distance
from fulerum (o valve, sod welght are known ; and also
| & rule, whet the diameter of a valve s given, to find the
srea. 2. Which 1s to be taken, the foside diameter of
| valve seat, or the wholp diameter of valye that rests on
the seat? Answer: To find the tolal length of a safety
! valve lever for a required maximum pressure: Maltiply
| the effective area of the valve by the distance from the
| center Une of 1ts stem Lo the pin on which the lever is
| Mnged, sod divide by the welght of the suspended welght,
2. Where the valve is well ftted, the foper diamoter of
11 sent 15 to be taken, When leaky, the effective aren ix
Hkely 1o be that whose diameter (s the ontalde dismeter
of the soat,

J. M. G. asks: How long should two boilers
| €42 tueh atigll with 87 three (neh fines) ba for an engiog
| 18X X 0 Inchos, running at 63 revolotions a minute with
G510 9 1bs. of steam, naing very hard water? Answer: If
the engioe Is well hullt and well taken care of and i of
: Eood desigo, wo ahonld be loclingd to make the bollers
: 16 feet long. Sixteen feet 1s lobg ¢ nough, tn our opinion,
: for three foeh tubes, Were It ecesiary o give more

heating surface 04 10 use longer bolle ™, we should put
s Jarger tubes.

A. B. C, says: I wish to enquire in regand

| 1o lighting my Bouse with manufactured portsble gas

{ 1 1 clalmed by some that this portable arrangement & |

| eheaper than sy other mode. Amswer: Dy portable pas
We presute you mean the apparatis now o commonly
uaed for Hghtiog charches and dwellings tn the country,
which conslets of a device for driving air throngh lHght
conl ofl and thence through gwas plpes 1o the placo of com
bustion. The air on passlog through the ofl abaorbs
some of the Hquld, and the carbon L tken up burns,
Justmn ofl oarriod up by » wiek burs, The alrsceyes tho
place of the wick. 1f properly made and carefully usod,
these portabile gas mechines aro safo snd afford o first
rato Hght st & chosp cont, The ol) used, termed Loere gan
ollug, I8 yery explosive, and the UUBoK cary ahould be
taken (o Keop firg and Mghts Tar awWay from the machine.

| Al Blacksmith Shops newd & Holding e

American,

e honting of & groon.
na‘;-?‘nm'n Wes, nn'-‘:?n‘ of Nime and
gravel, the end of each Joinl slipplog tnto the next one,
1 find the heat 14 expands and otn them, break:
{ng the cement that T put them together with, cotse.
quently ihe smoke 1o eseape and 011 the
greenholise, 10 the no small Aetrtment of the plants,
Tlow can I obviste this evil, and I there soy kind of
springy cetnent with which 1 conld join them ? 2. What
1 the foree per square tnch of freestug water? 4 The
pews dealer charges me Neents for Uhe BCLENTIFIO ANER-
J0Ax, That s BLIE per year, Does $0 sent to you

[FERRUARY 15, 1873,

A correspondent anks: How enn the w
neeessary to overcome the friation of & hody on |

bo ealealated 7 Take for examplo, s house

00 pounds, moving on B onk rollers 8 fnehasIn diameter
the rollers runolng on oak planks. There (s 60 Inck of
data concerntag #4ing friction, snd that of bor
spparently very lttle concerning the commeon

Includé postage ; If not, what wotld the p be? An-
awem: 1. AN s expadicnt, we suggest that you cover
he Jolnte with & Band of (hln sheet tin, the ends oF which
you ean 1ap snd bond aver with your fingers with sl
Setent tightness, 2. The expansive foree of waler l‘u

oak rollers running on hard wood, as determioed by ex.

freesing has beon eatimated st thirty d p
per squaretneh, & The pastage on the SOIRETIFIO AMER.
FOAX 14 5 0onits & QUATTETr OF 30 denis & yoar,

puyable by
e subseriber,

G. W. D, sayn: The water backs in the
ratwes and staves In thin aity become elogged np.'lua B
doposit of llme, the hot elroulating plpes p np
first. 1 wish to know If, supposing | can get & prepars-
ot that ean be put 1 the boller and elronlate through
the plpos snd back, It will out tho Hime from the pipes or
Pk and loave 18 1n the formn of sediment, so that It can
b witahnd out. Answer: Try ehloride of barium. It
may do tho work o (fme, Tt s always imore dimeult to
remove seale onoe formod than to prevent 1ts formation.
Por such aituations, water baoks should be constructed
with kpectal provision for eleantng oat seale mechanie:
ally. Thore Is & chanco for some ono {n the trade to
make a useful improvement.

N. B. J. asks: 1. How ean I find ont the law
it rogard to (nspecting steam bollers, and who Is the In-
spettor? I know of several ongines which have been
ranning for years, whilch have never been luspeoted, 2.
Wil you fnform me how [ can fAnd the rule forsettingan
ecoentric? 9, Can av engine be bullt with the cylinder
moving on guldes In one direction, connected Lo crank
while the plston moves In the other direction, thus util
f2ing the power always exerted on the eylinder head, and
also answering the purpose of thovalve? Anawer: 1. If
the boflers are stationary, apply to the police department
for information ; If they sre steamboat bollers, write to
Sapervising Inspector J. 8. Devenny, Pittaburgh, P'a., or
to Supervising Inspector General Ximmo, United States
Treasury Department, Washington, D. O. 2. Consnlt
back numbers of the SCIENTIFIO AMERICAX, Or purchase
u copy of Professor McCord's book on valve gearing,
which may be hnd of any New York bookseller. 3, Itlias
been thought of before and has been tried, but without
success. You do not loae power {n conseguence of the
pressure of steam scting agalost the slationary cylinder
head, nuy more than from the engine [teelf pressing upon
its statfonnry foundation. Motion i« necessary to elther

tho use or the lows of effective pressure develor

perim on a small ect of rollers, b Maltiply the pres.
sure or load, (6 pounds, by seven, and divide by
times the radine of the rollers used In feet, or
W, Thus, for & load of 100,000 pounds and 20 rollers
Of & Inches dlameter, 1= (T J000) + (1000 |) =106

for each raller, ar 10620 = 9100 pounds total. Results will
vary groatly tn different kinds of material forrollers snd
tor different kKinds of rosd bed.

J. R, asks: Will gome one give me the sola-
tion of the foliowing problem ?  What are the contents of
A atlek of timber, length #0feot, dfameter of largor ond 24
Inchies, of smaller end 12 (nehes. 79 féet, nearly, Is the an-

wer.  Answer: Tle mathematiea! muuw-:.':

(RY4-Prie%)= contonts In cuble foet or inchvs. ==81410
or 37, constant factor. R Is the larger radian, r, the minor
radius, nnd b the length of cone. This formuls holds
good for any truncated cone.

P. 8, gays: In your book “ For Inventors
and Mechanies,” you give a receipt for making roarine
glue, Ihave tried your receipt and fallod. I took sul-
phuric other and put in pure rubber; It has now been
standing some three woeks and there I8 no sign of Ja
dissolving. Answer: Why do you try sulphuric other?
The recipe says “ cther.” slmply.

J. T, writes as follows: Bourne's ** Hand
book of the Steam Engine® says that a cylinder 64 inclies
diameter and 8 feet stroke, working with 12 pounds pres-
sure, should have the neck of {ta east lron crank shaft
1701 inches in dlameter, snd, by another rule, it should
be 1749 loches. Byrne's “ Calonlator” glives the Istter
figure. Again, Bourne says 296 pounds actingatafoot
radius will twist off o cast fron bar ono fnch In dismoter,
nnd that 12 ponnds will be safe. Byrne says 11,94 pounis
Is the nltimate sirength of It, and that 8,81, or one third
of It, will work with safety, but he doexs not say at what
radius. Who is right? Byrne also suys if you multiply
the foree applled In pounds by the length of lever in
Inches, snd divide the product by one third of the ultl-
mate stréngth of an inch bar, or 3,941, the cube root of

power.

E. W.,of R. L, asks: If T take an iron box
containing 1 cuble foot of spuce, 111 It with steam at 212*
Falr,, ralse the tomperature to 50° Fahr,, what pressure
would an ordinary steam gage Indlcate on this box? 2,
Fill the same box with alr at the temperature of say 0%
Fahr., and rise this tetoperature Hkewise to 500* Fahr.;
what pressure would the gage (ndleate upon this? An.
swers: See reply to J, P L. 1. (000%5401%) (2124
$619) 140 T=20% pounds. £ (DO0°-4461%)+(60"-+461%)
X147=27; pounds,

D. F. W. writes for information as to re-
pairing & church bell. The bell Is split up 18 loches. a
straight split ; 1t is about 1W01be. In weirht, snd §s about
3% Inches thick along one portion of the split. My plan
is to mako a true circle of light Rossis fron (such as Is
used for stoves and stove pipes), place It on a shaft and
run it at about 5000 revolutions per misute, moving the
bell slowly up to the clrclo as It makes ity way (nto the
bell, which I think it will do. What s your idea? Will
1t do 1t, and, if s0, would more than one day be required
to do the cuiting; and after the cutting was done, would
ihe bell be likely to have & good tone? Answer: You
have proposed the only practical method of getting out
of your difficulty, We should expect your plan to sue-
ceed If properly earried out, but shonld be somowhat ap.
prehiensive that very thin fron might not work as well
as fron of, say, No. 12 or No. 1 gage. “Soft lron saws
without teeth are in use for cutting off {ron beams, and
even steel"—SorexTirie AMzmicax.~The unpleasant
sound of a cracked bell is due to the Jarring against each
other of the two sides of the rift, thus breaking up the
regular vibeations prodocing musical tones. Cut the
(wo sldes clesr of cach ¢ther and the note will be agaln
heard. Weosdbould try the experiment as proposed if a good
stecl saw could pelther be found or made. Knowing
nothing of your facilities for doing work, we cannot tel}
about the time required,

J. F. L asks: If a steam boiler of 1511
cublic feet Internal measurement have one cable foot of
water in {t, which is heated to 212* Fabr., the gage Indil-
cating 14 Iha, pressure, and if then the heat be mised 20°
what will be the additional pressure for cach twenty de-
grees above the bolling polat? Does steam rxpand or
contract by belng superheated ? Which is the miost dense,
steam or superheated steam? What s the sctusl cobe-
slon of best cast fron heated to 7500 Fahr., also of cast
% cel, unwrought, In pounds, the materinls belng one
Inch square, two orthree feot long? What (g the effoct of
alloying fron or steel with copper, espectally If It be
used hot 2 Anawer: Steam, {f perfectly dry and not in
contact with water, bohavos procisely like any othor gas,
expanding 1y of its volume st #2° Fahr. for each degroo that
11» temperature rises, the proscure belug proportional to
the temperature, measured from the absolute zoro of
heat, 461* below Fahreonhelt's gero,  In the case given,the
pressuro will be{ 2325 4 461%) + (21274 401%) 2 14 144 pounds
per square inch. Steam, superheated, I five elghths as
beavy asair. Yo reliable experiments have been made
upon the other points of your Inguirios.

H. D. saya: I have seen in the Sciexrirc
AMERICAN & statemont {n regard to using oxyhydrogen
s for llumination, and that the hydrogon gas was
made very cheap, [ would like 1o know how it is made
#0 cheap, or the cheapest way to make It for balloon par-
poses. Answer: There is 4o really cheap way of making
hydrogen gas, One of the methods that went the round
of the Journals & fow years sinee, is o hest damp coals
and slaked lime, aAbsord the carboulo scid by soda, and
colleet the hydrogen 1u gasometors, Where the reanlt.
log blearbonate can be sold Lo ady antage, and the alka.
1ne carth ean by obtalned tn quantity, It has beon main.
talned by Du Motay that the ahaye method Is the chonp

esLyet proposod, The occonoiny of the operation has
Nnot boon falely tested,

r v o
: A, W. DD, unks: Will it bo nocossary for me
o m.-ku- the entire mode) of s moehine, or only the Im.
provement 1o be patented? Auswor: Tho model only

Deads to be complote onough to 11 ustrate the worklog
of your lmprovement

the quotient will be the diameter of tho shaft In Inches
therefore, according to this rule, we have: force acting
on the piston mentioned, 836036808 pounds, which, multi
plied by 48 fnches, the length of erank or lever, will give
an 8 feet stroke, which equals 1852001-0784, which, divided
by one third of the nitimate strength of an fuch bar or
8051 =4A54557-1- of which the cube root Is 774, the answer, or
diameter, o big differcnce between 179 and 750 How
comes this? Please give the rame of a reliable work on
the strength of shafts. 1also notice In your last lesue
that 265 {nches is the area of the steamn ports of 9 horse
power compound engine, which is not according to the
the old theory of 4 square Inches for every horse power.
flow Is this? Answers: The strength of cast lrom I8
somewhat variable. Some specimens twist offander the
action of far less foree than do others. The most relis-
ble experiments thus far published are those of Major
Wade of the United States Ordusnce Corps.  Using bars
one Inch (n diameter and & loverage of one foot, he
found some speclmens that gave way with a force of
less than GX0 pounds, while others bore nearly ®0. The
average was 753, with American cast gusn frons. Basiogas
rule on the mean result, we have the following: To deter-
mine the least foree, fa pounds, which will break a crank
shaft of good cast Iron: Multiply 733 by the eube of diam.
cter, In 1nches, and divide by the radius, or length of
crank In foet; that s, P=T83 A% L. (1.) To dotermin the
diameter required to resist torsfon we bave: = the euboroot
of (PL+-783) = ] the cube root of (L), () and this s the alge-
brale expresaion of the following rule: Muliply the twisting
force, in pounds, by Its leverage or the longth of crank in foet,
and take one ninth the cube root of the product, for the
dizmeter of 3 shaft which will just break under this tor-
siopal straln. The principal cause of variation smong
authorities treating on this sabject ia the fact that they
use different factors of safety. One writer considers
three sufliciently bigh, while another ix unwilling to subd-
Ject 3 ahaft to a twisting force greater than one tenth of
that which will break It. It thus happens that one writer
recommends a alze which would be utterly condemned by
another. The best authorities, such as are acerpted by oar
leading cnginecrs, recommend that, (s machinery,all tm-
portant parts be made strong enongh to bear six times the
force to which 1L is proposed to sabject them, Introducing
a factor of safety of slx, we construct, for shafts of cast
iron, the following rules for safe working stees: To de-
termine the proper working torsionsl stress on a given
shafe: Multiply 130 by the cube of the diameter, In nch-
ex, and divide by the length of crank, in feot, expressed
algebrloally, P=1200(d%-LY 3) To dotermine the
dlameter required to bo safe fora glven working torslon-
al stross: Maltiply the twisting foree, In pounds, by
the longth of erank, in foet, divide by 120, and the cube
root of the product will be the dlameter in tnohes, that (s
d=the cube root of (PL4-120). (L) Using rale (1) we find the
breaking strength of o sbaft 1Ty inchos dismeter, with
crunk 4 foet long, o be TR AT e d=088087 pounda
Using role (3) to determine the slee of shaft Just capable
of sustalning 3,60 pounds ou an armd teotlong, we got,
=] the cube oot of ($5600 < 4) = Ginohws.  Rut
the sife tigures by rules 00 and (4), we get P 1900171 b=
160,770 pounds, and d:the cube root of (88000 3 4 +120) =11
inches. The rules given In Bourne sre frequently very defoct-
Ive. Professor J. D, Van Buren's work on * Strength of
Steam Machinery™* s the most concise and nocurate yet
;;_ummcd. on that subject, of which we have knowledge
or more genersl purposes we use,0fton,
fessor D. V. Wood on * Resistance of ll:::::‘tl:“.x
more obwiruce Investigation consalt Rankine Mosely and
Morfa. Thelast named are too mathemationl for the gen-
eral readar, howover, Narlow on * Strength of Ttnber,”
Hodkinson on * Cagt Iron,” Kirkaldy's * mp«lmﬂ;.
on Wrought fron and Stesl™ and Jo 0L Francls on * Cast
Iron Pillan" sre yaluable authorities for special casos.
Vor ordinary evory day use, we fnd the Pookat Books of
Haswell, Trautwing, Molosworth and Nystyons extrome
Iy conventont, and always koop them by us, Question
relating to airo of stemm ports is answored In o reply
ulrondy given to nn oarlttor applioant.

*lovestigations of Formulan :
Bt 10t WL DL Van Duren
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Seientific  Jmerican,

3. A.S. finds the alur and wulphar method
m~ 10 bo & fallure, and enquires for sume
othar of keeping oggs fresh in hot weather, An.
mzw of ege preservation 1o that the closing
of the e shiolle prevents (he oxtdation and con-

% ‘m of thelr conteaty, and #o varinns
substances for coating them have been recommended.
Drytug varnishes bave been used, and collodlon has been
recommendod ; bt the expense of theso Licans woull

Justify an exporfinont with the (hinese wothod, which Is
10 cost the eges with wet elay, and let 1t dry on.

B. asks how the number of yards of carpet
wu“lmhw Anawer: Your
room, XIS feet, contalne 210 square feet, o 35 square
_yards. Your carpet belog 3 tnches wide, you will necd
l’(nﬂhﬂum-ﬁo.qun yand, or 51 yards & (nches

W N. asks for a recipe for ting papoer
ulu.n.nn-mmu affected by oll or water
Answer: Palat the fron Srat with ofl 'u-uum it .1:7

will then adhere to the tron, but (he paper
will not be ol or water proof. Try a quick drylng var

!

. nish.
R. D. 8. wants elaborate details for making
an Eolian harp. Answer: Make & loagfiat box (9 x 6 x

2are very good dimenstons) of very thin sound plue
poard, and make every jolut perfectly alr tight, Cuta
round hole th the conter of the Wi, and streteh by serews

cral strings of fine lengthwise aver the hole,
strained over two bridges. Tune all the strings to the
same nole, and stand your box upright in the wind. E
violia stringy will do for the purpose.

G.F of Mo: When theto are two l.ﬂog

mmnpﬂm mld -u-umn.

J. D. M., of Texas: Your remarks NMIII’IB?
the nets of the Patent Office are not well founded,
though yoursentiments sccond with those of many others
who have obtalned patents which they could not sus-
tals. If you will consider for & moifent, you will see
that It s not 1o the province of the Pateat Office to
determine mattors of Infringement: It is for the Coarts
only to adjudicate In such cases, The Patent Offfce exam.
Ine your clahus, and, If your laveatlon possesses nov-
olty, it s bound to give you a patent ; should it go fur

ther and decide & to Its conflicting with provions pat.
ents, It would excead ity jurisdiction.

N. B. H. writes: I would say to your en.
quirer H. C. K., who saked for a rule ¢ laying off wood.
on axles, that the old rule, one thind off front, two thirds
Dehind, one third off bottom aud two thirds off top of
the axie Is not a bad ope, but the only sclentife way of
making 3 wooden azle ls to set the bottom of wheels §
feet 10 inghes apart from inside 1o laside. Sct the tops ¢
foet 11 tuches, the front one luch nearer together thaa
e back. Then take a stralght edge and rus throngh
the hubs. Just what 1t lacks of tonching the boxes, take
that much off the axle at that polat. Try the straight
 edze bottom and front, and work the back and top off to
11; snd 20 matter what the shape of the wheel way be,
‘no matter about the keagth of bub or e stze of boxrs,
the wheels will track and run precisely right. From
stionlder to shoulder, between the hubs of conrse, Is the
mumm.vmmmoum-wmm.

i

hlon pating or washing? Answer: Defore
with metal, It s necessury Lo remove all paint

vlnh\ this can be accomplished by a solation of
bichromate of potash made

acld by a Uttle solphuric
The surfaces of the matal must be th hl;

0, N. McK., saka (1) who It was who observed

the Hfting of the 14 of & tea Kettle by steam, and fast
onied Lo cover ta the keltle and was aftarwards sur
prised Lo And the cover was thrown off vialeatly? 2. Who

or? Anawers: 1, A sonm

frst applied steam a8 »

what similar story Is 1004 of James Watl, the legend
stating thal his sttention was first ealled to the power
of steam by the HMIng of the 4 of & keotile, 2. Hevon,
In his work on pooumatios (30 B, C.), maedtions three
stmple contrivances for uxing steam as & iolor thls I,
wa bolleve, the oldest record on the subject, but the
poawer of steams was probably recognlsed, many contu

ries before the time of Meron, by the Kgyptians

D, J.T, myn: Ploase lot me know the effect
of mixing creosote and aliro-glyceria Anawer: We
give 1L ap,

A. L, ssks what will destroy or neatralize
the narcotio effect of tobacco while belog mnoked fu a
pipe. Ansawer: Fill your pipe about one third tall of piue
chips, cut as you would cut your tobaceo ; put your to
baceo on the top of the chlps and draw the smoke thrvugh
them, shanging the wood two or three tmes a day, and
ase the best Hight navy tobacco.~J. A, ¥,

S. H, wants to know if a coll of
kitchon range will ot be s good water bar
Yeu, (L will be, none better,
my stove, asd paver any other, At first | had an fron X
tuch gas pipe, but the water becatne rosty | I then had &
& brass plpe put fo, and the actlon Is perfect. There
ought not 1o be any steam generstod, and will not be, If
the clronlation s goodd. An fnel pipo is better than any
smaller slee. Oue end, projectiog from the stove, shonid
e X Inch higher than the other, more would be botter,
1o establish the clreulation, My pipe comes In at the
back af the stove, passes around the fre bax, on the fire
hefek (touching 1) and passes out agaln, the two lege
bolng parallel, Two or three (nehes ontalde the stove,
the lead pipe 1 connected by sorew Joluts, At the angles
of the brass pipe, brass albows are used, the pipe belog
screwed In, ke cotsnon gas pipe. My copper tank Is In
the bath room and water closel, tn secand story, directly
aver the kitchen, keeping 11 warm In winter.<N. D,

E. E. 8. sdys thatl), C.J., who enguired how
10 prepare canvas for mlnllnr on. will Aod lttle econo-
my In proparing bis own canvas. He can make s very
cheap substitute for canvas by mounting s sheet of well
dampened drawiag paper 00 » pane of glasm; when par-
tally dry, paste over [t four or five thicknesses of thin
mustin, oach plece belng sllowed to dry thoroughly be-
fore another L« put on, All must be stretehed very tight
and rubbed smooth, Cover it wilth paint, spreading it
with & kulfe, snd ustag s« Httle as possible: when dry,
paint 1t aud stippie It with a bleader to give ita “tooth.™
1t 18 better (0 uae faluglass than flour paste,zs [t docs
not abaord molstare as roon as Whe latler; and oid mas-
Mo or lawn Is better than new. If before any paste liput
on, {t 14 saturated with drytog ofl and allowed to dry »
year before i1t 1 usod, 1t will uot warp; If not, iz should
be left until the plotury is dry enough to sy fn a port-
folle. Some palnters make canvas by tacking cloth on
& streteher, sponging it with & strusg solation of glue
and spreading white lead on with a knife, but it lacks

that roughness which Is technically called “the tooth,"
and It I» Uable to crack If too much glue has been used.
Should J, C. J. ever attempt to sell his palnting on this
material 10 » professional pleture dealer, he will be In-
clined 1o think that It is the canvas, not the palntisg on
11, which the Shylock wishes to duy.

In answer to C. D., who asked for a mode
of fixing peari coat/ngs on various articles, 8. F. says:
Pearlarticles are made from the shells of the peari oyster,
known as mother of pear). They are found round the
{slands of Manilla and Ceylon, o the East Indies. The
shiells are cut with saws and ground to the varfous shapes

ipe in his
or heater,

;,M To plate with nickel, use the double oulpuu
nlokel ﬁ’-uh.m make the posltive eleetrode

u',n 1 was running o saw mill
m water falled. 1 went todigging and
mMmumupoanunum

My bofler was very badly
I‘ﬁ' llbhdaolnybolmuud.- as If pew. Ea-
158 samplo ; please toll mo what Is In the water,
md AL 1L will fujure my bollor, Angwor: The water hus
X ‘au oxport ohomist, It contalns con.
‘Wm OrgAnie MALLOr, not much magne-

a rocent number of the
0 I8 an artlcle on the wmetal

that mon
of | u:n. froquently MBWP

”A. fow w:::- .:!nn‘u 1 no-
clroles L oue of
rapldly for

) entripetal force that hold this

: fon durlog the thme refor
any apprectable Ume? Do not anch
that ﬂ“ll‘"ll a Mp Anherent 1o

sealed ; but since using thls |

on grind runnlug In water, and arc afterward tiled
and carved into varfous patterns.

A. @, €., who nsked how to temper taps,
should draw ‘the temper In hot ssnd ; he will then hiave
no trouble i getting an even temper aud will not be
troubled with smoke.~W. H. W.

J. H. W. says, in apswer to C. R, M., who
wants a receipt for cement that willstfck ftannelan fron
rollers : I have used the following for over 25 years with
succoss : 1 dlssolve common glue In good elder vinognr
and cook 1t at a slow heat until it (s all dissolved ; Tthen
add to1 quart glue, so dissolved, two or three Hquid
ounces Venice turpentine or white plnp plich direct from
the trec.

COMMUNICATIONS RECEIVED.
The Editor of the SCIENTIFIO AMERICAN
acknowledges, with much pleasure, the re-

ceipt of original papers and contributions
upon the following subjects:

On o Method of Utilizing the Waste Heat
of Street Gas Lamps. By R. B. M,

On the Proper Ventilation of Apartments,
By E. M,

On Steam Boiler Pressure. By C. P. E.

On Marine Camnels for the Bar of the Miss.
issippl. By W. K,

On Steam and Air Engines. By BE. L. B,

On o Telescope to cost One Million Dollars,
By L. L.

On Forests and Drought, By C, G. F.

On Design Patents, By W, 15, 8

On the Delineation of the Mochanical Move.
wents, By J. 1,

On Protection from the Spread of Fires,

wo- | By B, 0.

On Polsre Mutations, By J. 1, 1,

On the State Reward for [mprovements in
Canal Navigation. By R. L,

Ou the Anstrisn Show. By J. M. B.

On the Influonee of the Earth's Contral Firea

¢ | on its Surface. By E. B. :

On the Trausplauting of Trees. By E.H. R

On Legislation concerning Steam Boilers.
By J. A W.

On the Moon and the Tidea, By H. McK.

On the Auburn locline Rallway. By 0.C.\W,
On Scientific aund Mochanical Possibilities,

s | By E.

On Buotomology in Congress, By 8 F. P.
~ Qu a Remarkable Astronomicsl Phenome-
Recently Soen m Misdourl. Jiy D. M. W,
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Anger, P Waleh, (1) L%
Auger, earth, Collins & MOrrloon . . ..ovuivservnrs 154
| Axig hox and spindle, J. Bower,, . & mm
Atles, too) for finlshing, 1L E. Forrest e
Darrel staves, chamfering, J, W, Jotes 152
Naskets, machine for making, Moore & Day. 15 0
Bed bottom, A, UL Bell......., soses 135
Bedatead, sofa, J. Drsda....... AR
Dedstead, crib for, E. ¥, Bryan, wee VAT
Boller, stoam, 11, Camp........, LI

I have wsed It for years In |

Boller, mud colloctor, ete, mr.lnnumk!hucuch e
Potler, wash, §, 1), Hartuan . N0

Boot hoels, making, A. Ko< on 1 =
Bottes, ejecting spparatus for, W. S ‘ud . (AR
Box, mateh, O, Paldoek.......ooiviimiimvirvennans 3L
| Bracelel, T, L. Cornell..... 05
Brush, paint, J, J, German ore 1B
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Butter worker, D, W. Dake.. sesudnes
Can stopper, oll, L. B.Boyd.........
Can, froft, ete. W, I Hammond........
Oan for palat, ete, 1. Tocker..
Cans, metallle bottom for, T. )l tku
Cans, forming, J. Bowere..
Car brake, A. M. House. ..,
Car starter, L, D, Denner..
Car wheol, B, Taumeay......cooens
Car truck gallrosd, I'. G, Gu\ilncr
Caraxie box, rallway, C. W, Ihnq
Carpet streteher, L. Fankbauser. .....
Carriage, child’s, J, A, Crandlall.,
Carrtage cartaln, H, Doanell. ...

Carriage wheol, 8. Vreeeland, (r)....... « W
Curriage spring, plate for, N. C. Dean. .. 131,550
Case, grocer’s sample, N, B, MeCOreary.. 13

Caster stand, G. D, Dudley........ TR )
Caterpiliars, destroying, G. ¥, Whlml& . s
Chalr, L. H. Baker seetacsnrerecs . 100
Chalr, tip, B. A, Carlan,, o 130800
Chalr foot rest I, Colllos........ P L LR
Chalr, bed, ctc., foldlog, E. Fauh.. 130
Chalr dack, bow for, C. Kilbarn, .. . 134 s
Clgar vanches, pressing, G. Plerce. .« 134,558
Cloth eutting machine, L Fenno. ... - BCw
Cloth steaming machine, C. H, Westo . 150906
Clothes dryer, D.R. Watson.......o.0 . IR
Clothes line, support for, M. Bubser. o IS
Coal boriog machine, 8, Hipkins, Jr,, « BLSN
Coal, etc., bit for boring, S. Hipking, Jr.. .. 1S
Coa), :machine for mining, G. Eibreg. ... 2

Coffee, treating damaged, F. Evans,, oA
Coln counting mplement, A, Whittemore......... 154,952
Composition for coating metals, ete., J. Specht... 134522
Corn sheller, cob carrier for, I JL Eby......ooo0. 134T0

Cultivater, S. 8. Bushaoell ...
Caltt L. N. Cauth
Cultivator, A.C. Tower. ..
Cultivator, G. Waggoner.........
Curtain cord rack, W. D. Ludlow...,
Cylinder, steam drylng, W. C, Collier.
Dredger, B.G. Poekard......oooone
Dril), ete., roek, H. Sontag. ..cooainn
Drills, rotary motion of, G. A. Hinekley.
Drilling machine, rock, F. Watta.
Dyctngand washing fbrous mate: . G Sargent 134,985
Eleetro magnotic adjuster, T, A, Kdllon........... 184 563
Blevator, water, A, Balding......... 5 vee MM
Kogine, bydraulle, J. C. Hodges. . ........ X

Eugine valve, K, Spmgue,.......
Eyener, two horse, J, Sturgls.,,
Pan, rotary, 1. 8. Eastman,, .
Feather renovator, MeKimm
¥eed box, folding, J. L. Edwards.........
Feed regulator for calender rolls, M. Lawler,
Fifth wheel for earriages, H, A, Lun(cm..
Flle, paper, G. W. Blllow.......
Flahing reel, G. Mooney..... ae
Flower pots, bracket for, M. D. Jonu.
Flutiog hing, D, R, d "
Furnace, hot atr, W, I, Geddes., .,
Furnace, ore, 2. A. Willard. ..

Gear, friction driving, W.W ‘anl
Generator, tabular steam, J, M, Hicks
Glass, pat for melting, J. Dougherty...
Glass, making window, W, W. Pllkington..
Goods oo biss, markiog, G. Moore,.......

Goods on bias, alding cutting, G. Moore..
Gratn register, Price & Miller...........
Grates, canting five, H. Anshuta., ..
Gan alght, Bchottky & Simondinger,
Harvester rake, T, I, Barbour..
Harvester, pitman for, B. F. Wators,
Heator, base buraing, J. 5, Perry,,.
Heating apparatus, H. L, Paliier
[leel attffuner, L, €, Crowell,
ool stifener, L & Rogors. . ...
Holht, brake for, T, A, Weston,
Holst, brake for, T, A, Woston
Holdor, apoo), L, ¥, Ward.,
Norse cover, A ML Morels... ...
u hoe uall B, A1), lu
Horseatiog nalls, Turbayne & Wywan. .
Hub for vehieles, 8, T, ¥, Steriok
lnlmlur, W, I( Cramb. s

1, AL 1. Donnli 134,501
luhlnnd. #, W, Baldwin, . s TR
Jack, Uftlag, 8. 8, K«lmou” o . 1Bse
Jaw sus, rebber, W, Todd, ... R
Kettion, elo., waking bras, ¥, LT
Kultting machine, IL Ganther. . ....oooaeans . s
Lateh for gates, J. 1. Flaley.... JLI% s
Lamps, ele., Allor for, 3, A. Ryau., .., - TR

Leather punch sud evtter, 1. 8, Fickets,
Locomotive S box, C, 1. Partey .
Losas Miattie, 3L I Deyant, .
Lowws, shuttle gulde for, J.B nu«on
Loungye, F. Kisber. . ..o S
Lubrieatk pound, 0. u.u al .
Mattrosess, Nl]bllu far, W, B Jodeon ..
Mechanloal movomens, W. Park
Medical compaund, J, Andrews, .. ..o
Modieal compovnd, T. Morley. . ..o
Mowloal bompound, B, J. Kbalz oo
Mhluy‘, lhulecxm OMBAL. . vr...
Mop boad, W, Doscas. ......... m.'l

| 2,500~
| 93,190, ~Gan Pire Covres.—J. K. Stauwood. Aprfin,

Nonulu m.rhln, 0. Musshar, .,
Mowing machine grinder, M, W, Knox. .
Wall diatributing mashing, O, M. Chin. .
Neadlo onnn, G, Wompe. .., ..
Nut loek, A. Wiklamos .., ...,
Nut und bolt fastening, N, l-'ll'l.....,.,.
Offs), apparatus for trenting, w.uu-aq.,..... uuu
O wells, hanger for, Hallngs and Innts.
Organ, reed, I E. Letton..
Organ, reed, G, Woods ...,
Patnting, ofl, J. O, Walker.
Paper stalog, P Grady. ..o
Paper rullng machine. A. listhswsy. . X
Papers, Aling and Mudiag, P. Mac Viear. ., i
Penells, catting off lead, Sehrag and Hefeiand (r). 300
Planoforte setion, J. Schandelle ...oooiviiinn oo
Plano pedal attachment, Hold and Bangh.
Plano muste desk, M, DORerty. o.oooiviren
Pistan rods, ete., baskilngs for, G. W, Wele
Planter, eorn, (. D, Haworth,
Plaater, corn, A. D, Smith &
Plauter, band corn, F. A, lh-hlu
Plantor and seeder, corn, IL Cowan, ...,
Plow, steam, A, K, MeOAEROY .. oooovvinn
Flow, wheol, Freeman, Lowe and Stevens. .
Potato bug collector, J, Corbwll, .. .oooiins
Press for cheese, frait, ste, B, G, Martin. ..
Pruniog shears, A. B. Moulton. .
Pulley, band . E.P.Weat ... .ovoooaoo o0

isﬁ%’s%%msam

Pump, ¥.Catudal.... ..o - 1S
Pamp, reaction, E. Bhodes, Jr. - INTH
Pump, steam, J. W. Haodren. . ....... . 3M5m
Pamp, 111 and foree, AL K. FPowell. . poTE
Puritier, middllags, C. Jasney..... wee 138300
Raliroad ral), W. 5. Hanter. ... . 350
Ratiroad rall joint, 8. Nunsmaker. 33488
Ballway, street, T, IL Lovett. ... 133 08
Reapers, etc., heel for, R, Allatat TR
Refrigerator, Seltzer and Fink. ... *

Row lock, J. M. K. Southwick..

Rabber, hard, A.G. Doy (2}, .. coooiivins s=3
Rubber, hard Sexible, A. G. Day (r).. o2
Rabber, hard, A.G. Day (r).....ovv 20
Roler, parallel, W, B, Mason. .......... 150
Sad fron and crimptug shoe, J. Hewitt w7
Safe, bleaching, C. W, Shiveley. .ovaiis ’ 13450
Sash fastener, T. P. L Magoun. . 30
Ssah holder, W. B, Bradford. ... 5 &1 ]
Sash holder, D. Pike......... 1001
Saw, jig, B, Merritt. . =10
Saw mill, W.Gowen........... 134,796
Saw, scroll, F. H. Hardeobergh. . pETEERY
Saw, cotton gin, T. C. Craven (f)...... 320
Sawing Iaths, machine for, 8, P. Bl’oltt . 331506
SABIL, J. P Daziey. ... vinneeersoeve L
Screw, wood, Bidweil and mnhoa S
Screw cotting die, W. E, Ward__. B thred
Screw cutting machine, G, Emig.. - T ]
Scrows, die for capplug, G, W, Brizse ... . INAS
Ecrew heads, slotting, Plerce snd Ayres L TE T
Seythe, B, L. Wheeler. cooovvviavinnaivanse - I
Sewing mwachize, J. . Wiiltney.. .. . 3L
Sewiag machine table, J. B MeLure - 300
Sewing machine table, IL Loth . .. ... 054908, 190
Sewing machine, F.N. Violet ..o 1050
Sewing machine treadle, A, B, Bhaw. ... . L
Sewing machine ratier, IL €.Goodrich. ... N AC B
Sewing machines, operating, D, Wiitlock. . I
Stawlstrap, J.B. Bigglas. ... a8

Shell, cutting and shaplog pesrl, z.wﬂu!oa ... 343
Saingles, machise for bundilag B Law
Shiet, A, D. Marr. .o ccveiinivnnnremnans
Shoem uﬂn. tuumhx. [+ L.!ivn.ul_

hine, J. B. t‘ ton..
aods fountalas, strop device for, W Gec
Soldering iron, J. D, Nortoa. ...
Speetacle, J. KIng . ..oovanen
Spluning frame, G. Draper..........
Spinning mule, Metcalf and Gitboons.
smnnmg mnle bnko. J. W, Whitchead,
tndle, D. H. Rice..
Sylnnllc shicet mul F.J. Seymour..
Spinning bolster and stop, G, Draper..

Stalk cutter, Galt and Traey (r).... 5258
Steam condenser, B, Kortiug,....... . 15,00
Steam and air brake, Smith and Ogden. . AT
Steel, process of hardeniog, 5, W. Etchell, 150402
Tag, To P, Manton.... .. o S
Tug fastener, T, P Mant 1547
Tog fastentog, J. 8, Loughery .. LT
Telegraph printing, T, A, Edlson, ... . 15508
Tolegraph repeater, duplex, J. B. Stearns 188,708
Telegraph, automatie, T, A, Eilison, .. . IS8T

bl ht . Johnston. ..., 150,991
Thrashing machine, D, O, I\ Ladd 30
Tongs, griplog, W. J. Mallefas. ... .
Trunsplantor, Stanton and Pedrick, mn
Trap, fly, 8. B. Bachellor........... serss 180500
Tray or show board, D, I, Klots ... o 10059
Truck for moving bulldlngs, T, A. Rumy hassassasy SN
Truck for moving bufldiags, W, B. Walker.... .., 1800
Tweer for Bessemer couverter, Haws & Vaughan 13488
Umbrella trame, ete., A. Herzberg (0. . ooovicaneae [ %=1}
Valve, balanced sitde, T, Beosloy... 13058
Vohlole, spring, J. M Mider. ... e
Vellote spring, E, ClIF ... . 18sS
Vehlele wheel, 1L Kellogg. ... « 15091
Vosmsels, propelitng, i, C, Camp TR
Vise, 1. Robwrts, | .. 151
Wall, wnltnlronr Il )lmll\‘hl - i
Wakh atand, A, LOROR... . 151,90
Wikahing machtne, B, Xorton. ..., . 1 Xle
Wanhing wachine, B, Potis. . RELIR )
Watohmaker's iathe, B Cowles,, M ETH ]
Water wheel, J. 1. Caseooooe ER TR )
Whittelrve, € I Mel? U-uun-l i L AT
Whip sooket, c B, Motohouse (7). 58
Whip stook, Lo By wool, ceones 1LER
Windiog mastiines, gulde nnr. D. O, lllll PR 1 1)

Yucos, oxteact of, L, G Fellner oo

APPLICATIONS FoRr lz.\’l‘R.\SlO\Q

Applications have begn duly 8lsd, and are now pending
tor (ho extoosion of the folluwtay Letters Paton), Hour:
(ngs npon the respeetive applionilcas are appoluted for
the daj» herelnafter moutioned:
DR ~CooKING RAvus~B. W. Dunkice. Apsil 2
.00~ Drary Prres o~ 5. sod M. K Plerce, Apli 2
200 ~HanvEsTER~8. Ray and M. B, Skaliors. April 2
ANIMAL Toar.~A. 8 Hake, Aptild,

N ~Tins Urssr. ~C, L. Crowell, K Smith, Aprfl 0
QL HEwixne MACKINE -1, 8. Cartiart, May 1

EXTENSIONS GRANTED,
Wi Lavr Hotues. ~. Momsoa.
THAA - COLORING AND UURLNG TOBA 000 Sk~ Bl aya
AT Tavss Srnime. 1. W. Mggs.
2 40 ~000KING BXOTR~N, 0. Stew it
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T SOUEDULE OF PATENT PERN

OR 080 CAYERS. ,\\1veersvrnnsessrannserssaninrassen @10
mmmmmmhug (17 yoars).. 813
On tssuing each original Patent. .
On spposl to
o--mbmm of Patents. .
On application for Extensten of Patent..

Un Aling & mmumn
On an application for Deslgn

On an for Deslgn (T years). ..

TALUE OF PATENTS

And How to_?ktain Them.
Practical Hints to Inventors.

ROBABLY 8o investment of a small stm
of woney briugs & greator return than the
oxpense Incurred {n obtalning s patent even
when the invention ta but smmnall one. Large
tnventions are found to pay correspondingly
well, The uames of Ianchard, Morse, Bige-
Jow, Colt, Ericsson, Howe, McCormick, Hoe
and others, who have amamed fmmense for
tunes from thelr inventions, are well known,
- And there are thousands of others who have
realized large sums from thelr patents,

More than Firey Tuovsaxnt inventors have avalled
themselves of the services of Muxw & Co, during the
TWENTYSLX years they have scted ss sollcitors and
Tubliabors of the SOIENTIFIO AMERIOAN. They stand at
the head tn thls class of business ; and thelr lsrge corps
of assistants, mostly selected from the ranks of the
Patent Office : wen capable of rendering the Lest servied
10 the taventor, from the experience practically obtained
while exsminers I the Patent Office : enables MUxx &
Co. to do everything sppertalning to patenis RETTER
and omxarxs (han any other reliable agency.

HOW TO [~ cosng
OBTAIN ():_ quiry 1in

* nearly eve-
Y letter, dosoribing some tuvention which comes to this
Office. A posit/ee answer can only be had by presenting
& compleleapplication for & patent 1o the Commisstoner
of Patents. An application conslsts of & Model, Draw-
fogs, Petition, Oath, acd full Specification. Varfous
oficial rules and formalities must also be odserved. The
eSorts of the faventor to ¢5 all thls bustness blmsel! are
Penenally without success. After great perplexity snd
Selay, be b usually giad 10 seek the ald of persons expe-
rienced 1o patent business, and bave all the work done
overagala. The best plan is to solicit proper advice at
the bdeginnlag. If the parties consulted are Bonorsble
men, the laventor may safely confide his idess 10 them ;
Ihey wiil advise whether the tmprovement Is prodably
patentable, and will give him all (he directions heedful
to protect his rights.

How Can I Best Secure My Invention?

This s an taquiry which one inventor naturally saks
asother, who has had some experience 1n obtalning pat-
exis. “His stwwer generaily is a8 follows, and correct :

Construct a neat model, 2ot over s foot 1n any dimen-
Son—smaller If possible—and send by express, prepald,
M 1o Mexx & Co., 27 Park Bow, together with a

4 of It and merits. On recelpt
thereof, they will exsmise the {nvention carefully, and
Sdrise you s to Its patestadility, free of charge. Or, if
you have 2ot time, or the means at hand, to construct s
model, make s good & pen 3nd 1ok sketch of the Im-
provement as possible and send by msall. An stewer se
10 the prospect of & patent will be recefved, usually, by
return of mall, It is sometimes best to have & wearch
made at the Patent Office ; suck o measure often saves
the cost of an application for & patent.

RHelssues,

A relavue is granted to the original patentec, his heirs,
or the saignees of the entire interest, when, by resson
of an lasutiicient or defective specification, the original
patent s Invalld, provided the error has arisen from lo-
sdrertence, sccident, or mistake, without any fraudu.
lent or deceptive intention.

A patesies msy, 8t his option, bave in his retasue &
scparste pateat for each distinct part of the lovestion
comprebicaded in his original application by paylog the
roquired foe In each case, and complylng with the other
requiremients of the law, ss 1o origial applications,
Address Myrxx & Co, 57 Park Bow, New York, for full
particulars.

To Make an Application for a Patent.

The spplicant for & patent sbould furnish & model of
s invention if scsceptible of ove, altRough sometimes
11 may be Sleapessed with ; or, if the Invention be & chem.
feal production, be most furnish samples of the fogred!-
ents of which bis composition consiste. These should
be securely packed, the lnveator's same marked on them,
a0d sent by express, prepaid. Small models, from s dis
tance, can ofien be sent chesper Ly mall. The safest
way to remit money is by s draft, or postsl order, on
Kew York, paysbie to the orderof Muxw & Co. Perscos
who live In remote parts of the country can ussally pur-
thase dralts from thelr merchants on thelr New York
correspundents.

Design Patents,

Foreign designers aud manufacturers, who send goods
D“m.mympuuu here ypon thelr now
pallerns, sod thus prevent others from fabricating or
n:h.h::mu thudn market,

paton & fdeslgo may be granted to any person,
whother cilizon or alles, for any new and origlns) doel-n
for b manutacture, bost statue, alto reliove, or bas relle 1
suy new sud origioal destgs for the printing of wooleo,
Siik, cotlon, or other Mbrics, sny new and originsl fm.
pressien, orsament, pattern, priat, er pleturs, 10 bo

Scientific

palnted, caxt, oF otherwisn placed on or worked | Wha
-’”l‘ manufacinre.
PALENLS Are equAlly wx Important (o eltizens an
Yor tall partionlars sond for pamphiet to
Muxn & Co,, 1T Park How, New York,

Canndlan Patenis,

On the Brst of September, 1973, the sew patontlaw of
Canade went tnto foree, aud patents are now granted to
eltlrens of 1o United States on tho same favorable ternns
a4 10 eftivens of the Dominlon,

In order to spply for o patent tn Cansda, the applicant
must turuleh & model, specifioation and duplicate draw-
Angw, sabwtantially the sawe as fn spplytog for an Ameri
oan patent,

The patent may be takon out efther for fve years (gov-
ernmont feo $39), or for teb years (goverument fes Bi0)
OF for Altoan years (governimont e $80), The fve sni
ten yoar pat may be ded (0 the tern of Afteon
yoars. The formalities for extension are simple and not
oxpensive.

American (nventtons, even If alroady patentod in this

¥, 088 be patented o Cannda provided the Awmerl
oan patent Is pot more than one year old.

All persons who desire to take oul patents o Canada
are requested Lo communioate with Menx & Co,, 57 Park
Row, Now York, who will give prompt sttention to the
busioes and furaish Ml instroction,

Forelgn Fatonts,

The population of Great Britaln 1a 51,000,000, of France,
FLO0000; Belglam, SO00MN Austrin, 800000, Prossis,
W00,000, a0 Rusals, 0,00, Patents may be seoured by
Amerfoan eftlrons Inall of thess countries, Now Is the
thme, when busioess fs dull at hotue, to tako advantage of
theae immense forelgn felde. Mechanleal Improvements
of all kinds are Always (o demand in Europe, There will
neverbe a better time than the prosent Lo take patents
abroad. Wehave reliable business connootivas with the
principal capitals of Earope. A large share of all the
patents secured In forelgn countrios by Americans are
obtalned through our Agency. Addross Muxy & Co., %1
Park Row, New York. Clrcalars with full Information
on forelgn patents, furnished free.

Addross

.gi,

MUNN & €O,
PUBLISHERS SCIENTIFIC AMERICAN,
37 Park Row, Noew York.
OFFICE IN WASHINGTON~Corner F and 7th
streets, opposite Patent Ofice.

gdvmlscmmts

RATES OF ADVERTISING,
Back Page « = « « « « « §1,00a line.
Inside Page =« « =« « « = 75 contsa line.
Engrarings may Acad advertisements af tA¢ same rals per
Kue, by measurement, Qs Ae letier-pres,

GENUINE CHESTER EMERY.

AMES,

EMERY
o )
CLOTH, F
-

BEST QUALITY,

EMERY
PAPER.

LOWEST PRIOES.

E. V. HAUGHWOUT & CO.,
25 Park Place, NEW YORK.

TEW AND VALUABLE SAW MILL
l TOOLS, (ov lil'ua Saws. Patents for Sale. Man-

mlnrrd hy COTT, Sandy HIIL N, Y.

[ THEdNoU TRIAL)MONTHLY"

!'or 1873.

NOW IN ITS FOURTH YEAR.

The Jan and Febroary unmbeﬂ are splendidly
flostrated with eagravings of Steam Engines, Bollers,
Machinista® loou Machluery, ete.

Science for the Household and
the Shop.

This is an extremely Ioteresting and useful de

:nt and Is plone worth the subscription price o lhc
o

You oncll 10 read its practical articies wpon all the

various toples counected with the Industrial Arts,

Marvracrunens, Mecuasios, Buitonns, Exorxzens

AND LXVENTORS,

nluh-loumll 1» ﬂmcl‘lly devolcd to ‘onr tuterests.

3! #t and Mouthly Mechauics'
Journal lu the country.

NOW IS THE TIME TO SUBSCRIBE,

Subscription Only $1.50 per Annam.

Srecimex Corres, 15 Cexts Eacu,

Liberal discount to clubs.

Seo our premivm list in the January number.
Address

INDUSTRIAL PUBLICATION COMPANY,
176 Brondway, New York.
3 Fosr Orrice Box, No. #75.

AY'S EPILEPTIC REMEDY -
GUARAXTEED, if directions are followed.
M pluts, $2.90, Address C. WAY & CO., Portiand,

MERICAN ROLLED NUT & TUBE €O,
Ricthmond, Va. Nuts from X In. to 3 le., Bollow
"u. L:mlnukln &c., manufaciured by Ostrander's
tter, and lhlny per cent cheaper than an
omnMc Nsl(wclmhr ﬁ)l E.TANNER, Iﬁn

Wood W orking Machinery.

BFECIALYINS : Danlels' aad Woodworth Planing M
ehines ; Fall Tub Clothesnis, and ‘:uhgoud \lnrlnlfu y
, and Mnlcbu Lathes. CHANLES BUSS & NR
uiborou‘h .

STIT
0O THE WORKING CL ASS, male or fe
male, M) s week guaranteed. Respectable employ-
ment st howe, day or nznln{ nonplr! required | full
m‘"“'"""““"““‘b‘e package of goods Lo start with,

t frea by mall, Address, with 6 cent return stamp,
n \(lUK(b . CO.L % Luurlllud( Blreot, Now York.

HREE BPECIMEN COPIES of the AMEn-
JOAN BY00K JOURNAL, Handsomely Illustrated with
'nllnr of Horses, Cattle Sheop, Awine, Poultry
.m‘. Al Mrds, and three "utuu of New Vany
RELDE, ARNT FREE 10 8)) who send Siamps for Post,
sge. Address N, P, BOYER & CO. Parkeshurg, I's

) in anothor rulnmu.llhrnlu-uu ntabont,
%l‘ll‘ lown lll‘ Ncbrnuhu Lnuds, 3

To ]"10ch 0~ l’la,lm 8.

ATTERIES, C lllh.'\ll("hhl,ﬂ AND MATE.
BIALS, ta or slogle, with book
aatursd ad sord by oM A TAL LA Maavtas s
Jeotrigian, 19 Bromleld Street, Bostou, Mass. 1)l

u‘«mmt tm“nnun tem

~Lung

gumim.

[FrBrUARY 15, 1873,

iEs Wonderml T
n?w"“ J“‘;‘ o “““llalu ) lnnﬂ?.
'*z“’

mo Lo oy 1, by Ji. A mnrvnlo chnp-

ﬁ:;-,.,g" ! l""..,:l:'.'"}i'""‘"‘" B A TV
( YNE WHITNEY WATER WIEEL, 18 in.

dinm., now and ocomplete, price b‘
BNEAD & SAY R, -(lllll'ﬂl. y.

OOD AND IRON WORKING MACHIN.

¥ of all Kinds manufeetured by T, B BAILEY
3 VAILL, Lookport, ¥, Y, mumnmclmanon«

l'l'l‘ \IUI!I:IH & HEYWOOD TIMBER
| A\ 4 . J
hodvendl i Machinary.  Address b, o1 DA RIETT,
*real,, torner mm-ml Watnut suw,, Clnelunal, Ohlo,

Purchasersof Saw Mills

are notified that we have commented ml(- fnthe U, 8
el

Urvnll Courts (u l:huuw.
Luxs Hurzees, Bt {‘
lill d Co., Now York, (selllog agenis of llellnlp. llL:
o, Northtield, Vi) for Infringements of patents (un
dennls Lane for Improvements tn Clrcnlsr Saw M
o public Is cantioned -Tnlnﬂ buylog Mills or nt
orks manufsctured and sold the ahove uomd.nl
tos, or auy of ov in violtion of our rights, as we 1)
roseciite Infritigors 16 tho full extent of tbe \aw, and
Enl1 purchasers nl tnfrioging Mills or St Work mpolul
GF Lhe tan of the saitio,
Our patents cover fmprovements o hond hlooks nn-
mlly, aotitog devigos, dogglog devices, taporing devie
s frictiounl sot warks,
Jokeriptive pam hhu wont (o any ndﬂrou.lnd coples

of Llllll ' patents unlALed ?an "*IN % pRooK,
Montpelier, Vermont.

\‘FE tn another mrlnmn-.usdnm-mmnt about 3
4 Town and Nebraskn Lands,

HOW IS YOUR HEALTH?
If you would be well and strong, stady the laws «
Life nand Heulth by reading ** THE SCIENCE O)
HEALTH. the best health journal puhllnlmd 0t th
organof wyhuutneu or lnstitution, but nn Independon)
carnest edueator of the pmi)lc in all that pertains
the preservation and regoining of health. Only §2.0

ear ; 90 cents n number, un | -plcmlld Ol Chrome,
pr nted in sixteen-colors, call

ANXIOUS MOTHER.

worth §5, is glven to every new subsoriber, Our Chro
mos are now READY FOR DELIVERY. If sent by
mall, mounted and varnished ready for framing, 50 conts
extra must bo sont b] subscribers for cach rlnrr.

To every ocu nee
reader we D " | you now
wonld say take other

publications, that i any roason why you should not
subscribe for Tue Screxcr oF HEarvin, It Is needed It
your family; will show you bow 1o save many

Hmu en-r\
= DOGTORS’ BILLS::
ln lhc ldn

n In comfort and happluess that will come
!mm be h, which you cortainly secure by knowing
How 10 Live. As The Nelenrn of Mealth b
been sustained beyond expeotation, we are prepared
with additional hulllllu for making the next volame
respond fully to the popular demand for an inde-
odent HEALTH MoONTHLY, Ample arrhngements
vo boen made to render cach department a welcome
and instructive visitant to the reader.

Tmrm-.—-.ﬂm a yoar; single numbers, 20 cents :
ten cnplc- $15.00, and an extra copy Lo agent, and the
Ot Chromo o cach new su ber, who sends the
30 cents extra for postage and mounting Chromo,

Premioms,—Besides the sbove Rates, we are
offering the most liberal Premiums, sn [liurtrated list of
which will be sent oo ap lication. Locar AcEsts wani
tod everywhere, and Cash Commissions given. Addross

S. B. WELLS, Publisher,
389 Broadway, New York.

Wo00D-WORKING MACHINERY.

New and tmproved Woodworth's, Danlel's, and Dlm
sion Planers, Moulding, Mortising, Tenoning,
Boring, Upright Shaping Machines, etc.  Mach! ne (.\ln
and Apgers, Mould Cutters and Farmer's Cele-
brated Patent 1gluhet Heads and Cutters, con.
tantly on hand made to
R BALL & CO. Ssnlbbory st wor«-w.m

HAMPION "SPRING MATTRESS—The

/ latost and bci tmprovement, (o you 'unl -~
healthy and comfortable bed? Here It 1s. "The softest
easlent, cheapost, most popualar, and durable Spriog Be J
in market. Sold b“lll loading dealers, No stock com-
pleto without It, holly composed of tenacious tem.
pered steel springs, so united that the pressure s equally
distributed, Kas I, moved or carried about the house,
Can bo lfted, turned, or rolled up like s blanket., Both
sides nlike, Ho frame.no wooden MALA, DO straps. May
be used on Boor without bedstead. No under bed re-
quired. Needs only halt thickoess of halr mattress. The

regular slze double bed, 4101, ¢, by 6 1, contains m
hn.;n-vnl-ln-l upholstery apriogs and welghs ounly
More springs fur nrmonu in this m-.fm-nlu w)'

)
olhvr Warranted Do&' Any sizes made to order.
Send for pictorial clrg ulu "Retai) pricz of double bed
$12. Shipped, by siagle bed or quantity, to all paris of
the werld. Libara) .ﬂ.. ount to the trade, Agents want-
z\-l. V.\c l.\l ACH & CO., Maxers, 101 and L3 Duane Street,
New or

WOODWARD'S COUNTRY HOMES.

DESIGNS
1 )0 "nno
IIA\(-E Jl IIII &~ co,,
I‘rnnnuu- 25 Broadway, N. York
: EF5cud for Catalogue of all bo-)h

on Architecture, Agriculture, Fleld
- Bports and the Horss

ERIE RAILWAY COMPANY.

(P, 0. Box &) VICE-PRESIDENT'S OFFICE,}
Nuw Youx, Junuary », 1993 5

To Buipan BuiLoKss ;
The Erle Hallway Campany propose, as thoy renew the

bridges on thelr Road, to substitule tron for wood., The
havo & large number of bridges In spans varylng from
10 30 fnal,
With a view Lo determining the best plan to adopt,
they Invite yon to make n proposal, basoed lllWll plans
yridges of

and specifeations, to be furnishod by i”“ for
yarloUn span from 20 feot upward, with your price for
the same,

Let your price be predioated upon the fxed price of
fron and steel, (o be varied as t5ose maloriale may ad-

vanco or decline In price.
Yours &ec., A. 8. DIVEN, Viee-Preshdent,

THE
SCIENCE RECORD
FOR

1873.

AU umpnndlnm of the Belen
ries of the l‘n-cedlnl > 4 elr l|lulln% -I‘% m:l
I'late and other Eogray nnges,
tavo. ae.a.

'I‘LI.IB \'P\dV AND SPLENDID BOOK will
pnblmu- lbonl Janu 19m, I
brace the most ntcruu ;“' .Jr_'coalnu'ﬂ
lbe various Arisand 'guthsl MN ltlup
lhc proceding year, exh 10 one view ihe
Progiess of the Waorld 1o the (ono'iu Departments:
1~CPEMISTRY AND mmu.wnor m&-ﬁ
secounts of all the chlef ) veries,
rovemoents, snd I‘roeem lln mln lM
ndustrisl Arts
the Procosses of \\grklng lmn U(QTIP{O o
Gold, Silver, aud t N
fngs 6f New Appantu-. cucvlplfon of a'
and mueh other vah,
2~-MECHANICS AND Z\leuatg i((). ~ Em
deseriptions of \er
tlons, Public Works, Improvements
un{ Bollers, Moto:

aval Englnee echanieal En,
En, neen‘n'.. Batl g. New nmﬁ?m&

- PLECTIICITY . LIGHT, HEAT ??f"

u-e latest Improvements in
W gineering lmmvmnl ?
e eo.Blcc ﬂc I’n Newand Usefu xpplm
ln l vlt ucm

d;—‘rE(‘uVou ‘guh lnm
tions and D uoo\'erlu mul n; l‘?

provem zSnu in l'hologrlp b-
ments, New Machinery w&,
mprovements peru!n g o‘l‘on lo lnd ll v
ng, D)clnLCnloﬂn the varfous

[ndustri accountis of New
nets, Antmal, egetable, and Mine,

s.-ﬁ?:’i& AND HORTICULTURE. %:
amma pmu year, 'ul xo'. qud
e 7 Ia n

o.-mtlu TLTURE ew uu‘ t: mu-m-h
he brapches of Agriculiure, with Notioes of New
Ne s, New l’hn Prodocts

Proccuu x:mu

ete. llnpmnd modes of Treat !np

)hnum. lnlo ning
ent, ete.—with en

'.'.-—mmu. A.\ll IOl'sl:ROLD l-:cowrou .—muz-
e+t Information concerning
P t# thereon, Improvemen Bou..m
niture, uu. Heat Vﬂmhuoo. h
Cessay paratus, val
to Food, s ltrrnnuou.m
New and Valuabie Becipes, and a ‘ml
)llmllumu l-l‘mun pertalulog to tbc

hold—with
L—IATSNA I lu\. rm»:nu-xmcs HYGIENE.
-x:mumg the \ProsTess Medical Sclence in vari-
bran hmnlto-.

chiee,
Ilulln ln\rlhm and Awm With much Inter-

rmation.
9~ SATERAL HISTORY AND zoowtz_\'.-z\‘em
CrORCo) an ”u...
ces in Microscoplo lnn-ré;n on, mu
tlons, Physlology, Anatomy,
Pre-tistorie Man, Interest hforlu
tovrﬂnnh to Iunlulo
narcts—~with e
10 & ll -IITKOHOIDG mneu
GEOGRAPHY.—Accounts of hlem%lnl
ric and Terrestrial mnomelt. vels, Ex
and lmcoverlu. lncln loln of the Great

\] 'l
BOFOLOGT AND MY fm% The Latest and

mont nlem\ln: cological lnvuﬁnllon and Re.
m New Mineral Dis.
verle o‘l-onlln ‘and Remarkable rnomm
18~ ASTRONOMY —Recent Intereating Diacoveries and
nmmuuon rehunx to the I'I-uru. Comuts, Meteor-
lu.Aumu, lho sSun, wl.b mn ores QX Antrono

Phonomens, ,ute.
1&g nmhli.u'ﬁf. \scnoz.o'a'? e Yi&hm‘“

Men of 'Il olo
other Tortraits, Voun-
nected with Arts and S
with Portraits.

vrtym’ n vno desires to be vcll hlomed concern-
Ing the
copy of SciENoE ltnm
teresting and valoable !look un! should have a place in
every Household, In every Librn:
, G0 pages, OCLavo, ll‘ndsomtl] llonnd. Many Engray-
n,

g.nl by uu,l,'m all parts of the country, on receipt of
the price. A liberal discount to the trade and to cas-

Vaser, !’or sale at all the principal Boonlom.
MUNN & CO,, PunLisnens,

37 Park Row, New York Clty.

Tux SCIENTIFIC ANERICAN will be sonit one year

and one copy of SCIENCE RECORD FOR W3, oa
recelpt of N,

SCIENCE RECORD FOR 1S72, uniform with (he
above. Price B2,

THE SELDEN DIRECT-ACTING
Steam Pamp

0 B — ) 18 THE DEST Steam
_.r?._:‘:_a Pump made.
- 40— bl |
~ Send for Ciren.

Mhi« List to
A.C Court) ndn
ARR, & Yuwh"

NHE Prn]vrh-mm of C. N. Goss' putents, o

contly (ssued, for improvements in Horso Hay Bakea
The Beat hoThe rake. U Uhe, Sodniny, POD. FQVALLY r.'&
orwiso. o, Address ¥, G, BUT! flcf i"i-l

NE 'I‘llOUSAI\D DOLLARS PEB

MONTH W w-.d.
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Splendul Books

MECHANICS.

The Moulders’ and Founders' Pocket Guido—
un on !lﬂl%u‘u and vouaaln‘nh(‘lmh Band,

Moulding of no Frames,

0‘" oo n. ('mumanu Trinkets, Belld
of Ma for lron, Bronze,
ll‘ .M u l'lu Parte, Safphur,

o. o( Alloys and
mu«r n
N0

'ﬂlo Pneﬂenl Brass and Iron Fonndou Guide
Treatise ob Dress Vounding, )luul-un L the
Ioubnd nad.r Aney-.m; to whic sdded He.

- )lu-uﬂnn oi Iron Steel

ete Hy James Larkin,

lotol llcuo l'on- &Cnmrnl in
c‘lo (o'o Wn Worh Yhlladelphia.
th extensive -wllou“lg

‘l\e llodm Pnnim of Amorlan )lscmnuu
plics-

2’ dDﬂlh. I.albo hob. uuuvu for ‘Ikmn
%—m

Hy, with the mos
Spewed aof llo -tnc the resalts veriied hy
uuo':-‘-'l IM’IAIM‘!IM Viee .‘-d'?n the oo f
W orks Anagemen Loonatmy o
.mﬂnmphs ne, Bollers, Geary, ﬁe

q'u..ﬂe l!] &b!n uuonsl;lo of the Hck'u

The Prlnciplm of Mwhnnlmn and \luhuwry

he Principles of Mechan-

h snd Proportions of
ng u: ulnn

any one who furnish his

HENRY CAREY BAIRD,
INDUSTRIAL PUBLISHER,
406 WALNUT STREET, Philadelphla.

ﬁgma > GUN.
T L m“%wnfﬁ

Purchasers orSaw Mllls

DON'T BE rnmn-nm
nmmu m
b"y‘ w vn?“ ’&nl Dennls Lan
ST R
Ms»ﬂe%:o mills for pnﬂeu to the date

sbhall cout{nue as before to manufsc-
Saw Mills with all the
defend our castomers

Biirwir. ELY & Coo Neriid, vr.
i o

& Ledanon, N. H.
F.C. % Liderty St N. Y. elty.

Largest Organ Establishmentin the World | tarm
7 Extensive Factories.

J. ESTEY .& COMPANY, &

BraTrienono, Vir,, U, 8. A,
THE CELEBRATED

Eistey Gottage Oraans

2" é"“ M :%I%E- unuu ln Orpu
EsTAnLispenp 18460,

BEND FOR ILLUSTRATED CATALOGUE.

ARCHITECTS AND BUILDERS—

u'gi"-ﬁw«m" ey

m luho andTubular Botler (4) Honax
all Trimmings—avLso, (10) Bout
lud for dmnu-. VARIETY IRON
Ill COMPANY, Cleveland, Ohl,

An deutfche Crfinder.

Dicfe grofie und thitige Claffe unfrer Veo
vilferung  madien twiv  Bejonders  bavanf
aufmerliom, da@i unfre Firma dburd) ifre Ver-
bindung mit Wafhington und den curopaijden
Dauptitadten, befondere Bortheile jur Erlan.
mun ine und auélindifden Patenten

lnlmn
c have

Jeber Exfinber, gleidiviel weldjer Nationali-
tlt angehdrig, ift burd) bie liberalen Patentges
felye ber Bereinigten Staaten jum Patent|duly
fﬁtﬂrﬁuhuna;n bafd)tint. Unfre Firma if
bexeit, geftiiyt auf 26jdhrige Grfahrung, deutide
jeder Beit 3u berathen und ju magigen
N;aulq unb piinfltli) Patente 3u exlangen,
‘Die Deutfdhe Section ift in den Hinden
fabiger beutidjer Qugemicure, weldye in ber
om« perfonlidy mit  @rfindern muuuu

Dg',.sd fc Amoriean” wird in an
M bie eren @rfinbungen bes

,._jf,.us::t’l:l b m;;:: beant
igen franco jugefandt. e

Wart .,P”p ‘
New York Oty

‘1' 'nd 0 Oasting ; the |
e Melting sad |

cogtalniog Hecelpts |
;:u‘m“% Colors Ior‘cxnl'u:-', !
gth and Ml':“QIAlllm of Cast |
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WHALEX TURDINE,
amiphliet sent free.

NEW WHEELBOOK 152

RINDON'S

NO riaks Lo pore nn-r{ !
Her WaaLew, Balaton Sps, N. ¥

IMPROYVED

Turbine Water Wheel

Cats vuy fast, a8 smooth as & plane
gsu unlnu.ll -ur"l New ¥

LEFFELIMPROVED DOUBLE TURBINE

WATER WHEEL.

USE.

PAGESFOR 1872

ork.

O IN

In Chionp, stmplo, strong sud durable ¢
Apon & Lot hns yieldod oyerMperc ant
’lull unte, sod over W per cent at
olght I:ulh- unle,
pond tor gircuiar to
T, W HIRDON & CO,,
Mount Holly, New Jorsey
URDON IRON WORKHS —~Manufacturers
of Pamy Engines for Water Works, Iigh and
low Pressure nes l'un.vu h fues and Ballers of
| al) Kinds, lu“r ila, 5o . pd Hydranlic
Presses, Machinery in geper o RURTARD & Wit
ruu:l,:-nm.« Brookiyn, N, ¥
W PATENTEES —Patont Rights Boug hl
and Nold on (€ rmmlulnu Agents ake Qu: pe
monty, Addross 1ONAL l‘ l( AUENCY,
hlllnlrlphll Pa
‘”ﬂr SAWING MACHINE—best out—

& C, HILLS,

FREE

Provvors will
mmueh within the

A SpoTioNAL M

lands, Is s0ld at 3 cetits, an

FOR SALE BY Tus

NT
JAMES LEF FELS CO.SPRINGFIELD,0

108 LIBERTY ST, NEW YORK CITY,

AR N

MILLIONS OF ACRES

“lowa&Nebraska Lands

Burlington & Mo, River R. R. Co.

On Ten Years' Oredit ot 6 per cont, Interest,

y for the land and lmprovements

ﬁ:n!lol

AN, lbo'l. the oxact

of Nebras!

nerons crr-ll(
terms are not offered, and probably never will be
Cimovians giving 'ull

Coxe Wesr and thrive, 'nud- will follow.

Better

nlcnlu' gratls; eall foral

location of lowa
same

ks lands at

DROP PRESSES,

price. For Circalars and Maps., spply to
GEO, 5, HARRIS,
Land © s Burling Town.
$# And please say In what paper this advertisement
.ll seen.
Forth d
pUNCHING A
ARKER FRESS C

IDDLETOWN, COXN.

ia 125 varfous forms.

i BIIJOATH 0T SODA

ELFHIA QUARTZ CO,

nu
blunnll Ahops.

hlo permanent situa

won on the nvm.
daughters eonlunl 1

WY e O i coeees ot

mmylloubl. n(n«u‘c “"I be »u to't
0
Is hand to rough mecha and

nleal work
lhnnod wan nhn&r T!'onn
r. hnn work on the tun.
r emplomnl A de

uter and

“

& SON, Bristol, Pa.

B

mm(
PR &ll&no llmn

o, m\ina vood 8eud

UTE Y AIR, 1
on or Ilbor on

the trade, and PRINCE'S MET
96 CEDAR STREET, New Y ork.

BEG.AJLISIISD 1558,

Y ‘I'RB AMERICAN

vronhleu paints. Use
ndestructid
or a elrcular and sample

ALLI P.lu&

le coating for
T

NEW PATTERN S.

TCOLS—all slzes—at low pri
GOULD, ¥ to 113 N, J.R lL Ave

MAGIU ITJ

Wark, N.J.

Machine

of nu ; Lulher snd

'%begf';:ﬂxl:" Ja, BADHIEL Motal, &
ool (J
PLAGE % GO Tar Chiamabata 105 Keade bea, X.¥

Workl,

l‘l‘lﬂ
Rk

t and most complete assortment o this coun

ENGINE COMPANY,
Chambers & 108 Resde Streets, New York.

llll'l‘l.

bed |

Cold Reolled Shafting.

d most perfect Shaf (lu ever made, cons lunly
onhn uantities 1
t Rho Par. conplli and

n lny lengths up

Helf xl(l‘lﬁgan ustable
121 Chambers & 104 F ?«w Stroots, Now York.

LAC

Sturtevant Blowers.

Of every stze and dc.cﬂ¥&ond§o{mnnl on hnud

121 Chambers & o Htroota, Huw‘\'ork

Pat Punchin

nmg Alm'ellunl gualnn Shopt non:

WILDER'S

Dlu

¥ 'rooh.-ud l-mrnn * to'ordor,

RUBBER

Lombard ft., Dal

Presses

or-, nu aot nnn. Bllverumniths
Heo or O ulo;uo.&c.
W\V' r&x%h A i ﬁ?« i
J’ {;‘. }VH]TE l?:icwnrk J h&nnu{ac-
p r Bpun Hot
fembliirtes Soly el SR

sj-nlnl Stoel l..cuu- E'a umo Gem,
8. M . 91 W.

SAFETY FUSE &

Stancl) Dl u. 4o,
ttmore. $104 daj w ue
Heat amuly. Cotton ﬂet'llp.
Tirea by N Ju.v'" b
I uick for
cﬁv York.

| T

S5l a0 e

ay! Agents wanisdl Al) ﬂn-u um!um

l“lll‘ nl,)wn.u

L]

na ﬂnu . unhlq

atra- | sod nomu uu-
Saw

HOHENCK'S PATENT 1871,

W(NHH\ ORTH PLANERS

!
!

‘ And edawiog Mactlnes, Wood snd Iron \Vn:i‘l!' Nln
l ehine ry, Englnes, Hollers, ete JOHUN B, W

HONY, Statienwaii, N, ¥, and 118 lllun)’" New York

A/ VOD-WORKING MAC HINERY GEN
prally wolnlties, Woodworth 1lanersand Itiehe
ardson's Male nt \\npy- ved Tenon Machines,
Central, corner Unton st,, Worcester, Ma
! WITHERBY RUGO & hll HANDBON.

III IIIIr—-‘_,wnoucwr

IRON
BEAMS & GIRDERS
T'HE Unlon Iron
The attentlion of |ug|nn~r-lr‘l Architects La ealled

Miils, Pittabargh, Pa
to our tmproved Wroughtiroa B At and Glrders (pat
entod), In wh o6 '"ll ound welds betwoen the slem

aud fanges ve proved e . tlestionabtile In the
old mod of w ufacturing, are wly avolded, wo are
yropared L Inul ol all -l: s A% T wn @s favorable as can
'. ibtalne hl. where, Fordes Nehograph address
Kioman & C u Unich Silks, Pittaburgh, s,

NKLEY: u‘ﬂmm,\cmnt

The ”l'n‘hn' Cheapest, and Dest 1a use ! Has but one
peedie! A CNOM can Bon It. AGENTS WANTED IN EVERY
yows, Manf. Florence S. M. Co. Send for circular sad

Sample Slockin y
Il\krll\' ENXITTING MACH. CO,, Bath, Me.
lur our ITlustrate d treular, which wo
{mall free. The * Arion Plano * con-
Write for Circular, and mention
18 | where you saw this notice.

Camegle,

The | SAVE MONEY by purchas
|ing the beat Plano-Forte Do not de-
eide what make to ?: tuntil you write
A R I 0 ||1I|n four patented Iimprovetients
that make 1i more durable Llian any
PI e NO iplnno o the market,

Address THE ARION PIANO-

FORTE COMPANY, 5 Esst Four

: TBE BEST 'Ilccnllb Street, \—c.' York City.

Blr BAanrser's Brr Blum

PELT. i

l\\'l' INTORS' NATIONAL UNION. E. H.
GIBRS & CO,, 178 DBroad=ay, New York. Patents
14 on Commision. Send for ZIrtulu

Write for Lu:c Diuatrated Descriptive Price List to

(GREAT \WESTERN 1 Wop S

Chespest, best, and most durable non-
candnetor known. BUILER FELTING
W()Ill\s 3 Courtlandt 8t., New York.

PITTSBURGH, PA.

Double, Bingle, Muzzle and Brecch-Loading Rifies. Shot
Guny, Hevolvers, Platols, &c., of eve klnd for men or
boys, sl very low prices. dnn-.nto : Plstols, $1 10 $25.

"~ THE ~ PHILADELPHIA "

HYDRAULIC JACK.

D ISTON guided from both ends; all workmg

l UFRK'S WATCHMAN'S 'I'ILHE IDE;
TECTON. ~ lnmus for all hnc g %“mﬂm
""z'n't' s of i
i
m Poataon, Siews,
U. B, Patents
t 1 vllr.oul L]

and Manufactunug cone

with tho ulinosl Recuracy
patrolman, as Lhe same nuiﬂ
hoat., Mend for s Circula

N
Partios usltg or selling th
thority from e will be des

» ICHARDSON, \llulllAM Z (,0
Manufagiurers of the lstest improved Patent Dan

(.\} and Woodworth ‘ “lsping Machites, Matent Yoah

snd molding, Tenoning, Mortis p.. Foring, Fua:

tieal, apd l‘"‘lﬂl' e sawing

Arbors, Scroll Saws, Jallway, (uw

ehines, Hpoke and Weood Turning Lathes, ard vario

other Xinds of Wood-working Machioery, (,u.u,‘

and price lists seat on applicstion. Msucfeeto

cester, Mass. Warehouss, )77 Liberty #f, New \u'

HINGLE AND BAREZEL MAC HL\LI{Y,—-
h Improved Law's Faten: Khiogle and Geasiog M
clilpe, sfinplest and Dest (o use. Also, Fotugle Klm
and Stave Jolnters, Starte Kquelizers, Hesdiog Hu n
Turners, &c. Address THEVOR & Co,, L«kp« . N,

YORTABLE STEAM E \ﬂl\ES (O\IBlV
Ing the maximam of zﬂkl:m{ durability snd ftbl
omy, with the mistmum of welghl and price. _The
widely and favorably known, more than e l.
use. All warranied ullulul-ny ur r.a rale. e
circulars sent nn tp"lllrullun Addre
UADLEY & IO l‘tnm.ll_.

LAberty ot Pu ¢ Yorx

Rn ERVIEW Military Aeademy, Pough-
keepale N. Y. A thorough gulng wtoolfefhy‘.

Iils dotector is conr«l
lnn

Niagara Steam Puwmp.

CHAS, B. HARDICK,
t\Aﬂ-m--l llmolln.!i l’

P. BLAISDELL & Co.,

\ ANUFACTURERS OF FIRST (LASS

d Send f ('INIM
MACHININTS ?‘O&l;s'k Wm-“‘:n,

Machines.

Q TANDARD, UNIVERSAL, INDEX, CAM-
: CUTTING and PLAIN, Iz every nrhz uf unequal-
deaign and Artclass workmanssl ad for [as
trated b.uwno 1o the Brarxaxd MILLING MAacwiNe
Co., anb-nu- Bquare, ll-nlol wwuu n,u .

FOOT LATHP.S —T. SiANKS, Baltimore, )l'd

You sak WHY we ain wil Fuw
Class 7 Oetave Plaoos tur $200
L, We Sy er— 11 covie hone Ui

yn.v. el -.n-m

csise, in -td we nf.f 10 ower too wln\. N rronar u.
&z, vome of whom you may knewl wdisg our Mases,
5 44 Stites and Territories. Pleuse state whers yoa aw

Sis natlce.
1. 8. Piano Co., 865 Broadway, N. Y.

INCINNATI BRASS WORKS-Engineers
J and Stear-fitters’ m‘a Work. Hest llly lknd
for Catalogue. x}:\uu\l

SE ia another co!um ldfmllt-ﬂ‘ﬂbl lbout v
Iown and Nebraska Lan dn.

ATHE CHUCKS—HORTON'S PATENT
from 4 to 36 Inches. Also for car wheels, Addioss
rhackn Coun.

E. BOETON & SON, ngdgo

parts guarded from d slugle or dou!
C’\l“l.\ “.fu‘ vol_;}enmpmou.eu..zﬂunﬁneel.
0 Al lade
No. & CHif st., Kew \'c-vtp anu.u’ 8. JUSTICE-
\VOODBURY S PATENT

Planin

nu. uny & Wood's Mlaners, Self-olling

Arbors, n er wood rnrkln‘ machin ry
A §1 Liberty street, N. Y.
s«m tor Clnulu-. : & Sudbury streel, noo(on.

M EHIN‘ERY sl‘.% . e N
., @0 Vesey at., New York

Oorrugated Iron,

Iron Bnlldl $( Roo shumgc‘ R0O!
Send ror Clrcnun 5 Dey n y !-evr York.
ASON’S PAT'T FRI(‘TIU\' (‘I bT(,HEb

b‘) Arn mnuu(nctumd by VDI J n & Co.
R. L. Agents, I, B, BR! oxs.oo le street,

New York "TAPLI més&co Akron, Ohlo,
9 SAFETY HOISTING

OTIS' mac Machinery.

NO. 348 nnou\Js& wl\?" ﬁ 9%

An drcw’s Paten R
ol-ole:a Friction vaed. or Geared Holst«

lnd l every w
Safety 8 nvuton. roven( Accldont, Ut

& no breu .
.(.)' D'Ti. mﬁu‘sc onblc nunl Hiogle, 1-2to
Canl nf'ﬂ 00 m 100,000 Gallons
nut l ul or! J‘
3 Gravel, (Irufu. oloy wlll-

All I.;' é? rlc. Dnnblc. and Economical,

be Ngart; ANDREWS & BRO.,

40 Water blncl. .\e' York.

S FOR 50 CENTS
wo send POSTPALD an Almanac giviog every Y our, Month,
ka and Day of the Century,also a ‘nckcl ( -h ndar for
1579, Extra Iudueau\cnu to Agents, Add

GEORGE A !ﬂs.A D & CO,, Ihulon. .hu

Iron ( Clq and Siberian Tron Works,

RS & BURCHFIELD,
MANUFACTUNENS OF
Refined Charcoal lnd Hest Hloom Sheot lron, Nrands
Apollo And Siberfan, Specialties: Stamplog, HButton
Trunk, ? Shovel, Tea l‘n{) Show Card, flmr.lnd
‘:x' other k ulnh:;lbnn‘:tv. Ml”:f lu'l_u nl‘lo W gruge. Lt to
alee, ua require o trado. VALY Lo any Ly
Obu l&d Ware ouse, l(B \\-h‘-ar 5t ’I’ll|:b;’uu’!‘ll"l."-“d

PROTECTION AGAINST FIRE.
HALL BROTHERS
Are prepared to intro-
duce their * System oy
Sprinklers’ into Mills,
Factories, &ec., at short
notice. Call and see a

100 YEAR ALMAN

w o | practical operation oy

same at their works,
36 CHARDON STREET,

BOSTON,

and Matching|

OF THE

SCIENTIFIC AMERICAN.

The Best Mechanical Paper in the World

A year's numbers contaln over 50 pages and several
hundred engravings of now machines, useful and novel
inventions, manufacturing establishmonts, tools, sad
Processos,

Tho SUIENTIFIC AMERICAN s dovoted te the Inter
ests of Popular Sclonce, the Mechanle Arts, Manufuo
tures, Inventions, Agriculture, Commerce, and the in.
dustrial pursults generally, and s valuable and instroe-
tive not only Lo the Workshop and Mauufactory, but also
in the Houschold, the Library, and the Reading Hoom.

To the Mechanic and Manvfacturer !

No person engaged (o aopy of the mechanical pursuits
should think of dolog without the SCIENTIFIO AMERL.
oaN. Every number contains from six to ten engravings
of new machines and Inventions which cannot be found
In any other publication.

Chemists, Architeots, Millwrights and Farmrs

The SCIENTIFIC AMERICAN wlll be found a moat
useful )7urnal to them. All the new discoveries (o the
sclence of chemistry are given In Ita columns; and the
fnteresta of the architect and carpenter are Dot aver-
looked, all the new (nventions and discoveries apper
taining to these pursuits belag published from week (o
week. Useful and practical Information pertalning to
the Intereats of millwrights and millowners will be found
published in the Bormsririo Axerioax, which (nforus
tion thoy cannot possibly obtaln from any other source.
Subj in whieh pl and farmers are (ntorested
will be found discussed (n the SCENTIFIO AMERICAN
many tmprovements In agricultural tmploments belog
fllustratod In 1t columne.,

We are also recelving, every week, the best sclentitie
journals of Great Rritaln, France, sud Germany; thus
placing tn our possession all that Is transplring i me-
chanlcal sclonce and art in these old countries. We
shall continue to transfer (o our columus coplous ex-
tracts, from these fournals, of whatever we may deem of
nterost (o our readers.

TERMS,

Ono copy, one yoar | SU
Que copy, slx months 1%
QOne copy, four months . L
One copy of Bolentine American for one year, aud
ono copy of eongraving, * Men of Progrom ™ 1000
Que copy of Sclentific American for oue )ur and
one copy of “felence Record,™ for 1559 $30

Remit by posta) arder, draft or expross,

The postage on the Sclentifio American bs ive ceuts per
quarter, payable al the offloe whoere recelved. Cauada
subscribers miat remit, with subacription, 25 conts extrs
1o pay postage

Address all lotters and make all Post Offioe arders or
drafis payable to

MUNN & CO.,

37 PARK ROW NEW YORK,

————— e e
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” m | . A. S. CAMERON & C0.,

numms.

4l Be aitmittad on thin page at (e rose af
Ot-“.m-m ateh (niertion,  Mwgreings muy
Aot Gear TN IMEn s 0T IAR Mama vate Oer e bY e
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Steam Pumps,

To Investors./

To those hating fands re invest, and thoto who wish
10 leeroase thelr income from means already th
vosted tn other hoss profiiahle securities, we recommend
the Seven-Thirty Gol Donds of the Northers Pacific | avil Cob, Tobseco, snoff,
Raflrosd Company as well secured snd unusually pro- |~|." &e.,

duetive,

The bonds are always converiible at Ten per cent. pro-
mrum (119 fnte the Compeany’s Lands st Market Prices.
The rate of fntersst (seven and three-tenths pet cenl.
£oid) e oqual now to about #) carrcacy —yleMing an in-
oomo wore than eaething greater than U, &, 58w, GoMd
Chocks for 1he sembannusl lnterest on the Registered
Bonds are walled to the Poat-Office address of the owner.
All marketable stcoks and bonds are recelved In ox-
change tor Northern Pacifios on most favorablo terma,

JaY Cooke & Co,,

Now Yous, Priraprirnia, AXDp WASRINGTON,
Maancial Apente Nortdera Pocite B. R. (v,
Fom Sate By Baxxs axp BarxEss.

= - .
- TRt S A
A NEW TOMATO!
=¥ lr roduce, this season, & new tomato, the CANADA
= which + prodebly the car lest of all carieties, 1t
§ Just what Is wanted, vis: extreme carliness,
vize, the round shape, solidity, richness of color,
e m'!—r freedom lrom grecnness and crackiag
Be stem, and St class cTopplng qualitics. Sin.
ackets or 25 sonds, 38 cents ; five packets, 1. I"ack-
L4 2- seed selocted from the few very earliest, %
My Seed nl-ln:uc free 1o all. Dealers sup-
a( | ll‘vrnl discon:
W ~J H om:c.nrr Marblehead, Muss,

Gram s Bolt Cuner & Drill Combined

Exarrear St Threads of
LEXNGTH, & I\ —“‘El(;ﬂl‘ 14 LBS. any form ent
on bolts cf

>

any length by
haud or pOw-
er—perfect In
once roln
over. Dies

£ justable for
> wear, Floe
efcient dura-
ble machines
17‘ oot shop n..~ot ;!)M to do withoutl one. Used
Ave. car sho i, nd Brookira Bridge Co, Send for
¥ EY & RUSSELL, GreenSield. Mas

Bradleys Cuslnoned Hammer,

Thishammer has many valuable Im‘arorcmrm-nuun-
made useful in the device for cushioning the blow, by
ullnE s Yoke and Robber Springs, thereby relleving the
maciine of (bc Jar aud concussjon wiich Is the destroy-
iag clement of other hamumers: it is also adjustible In
lige of sction, ength of stroke, npl‘u of motion sad
weight of dlow, all of wiich is controlfed st the will of
the operstor. [t laal #0 pecaliariy adspiedto the ezoeed:
ing & flewll ncedging of Ootton Spindics, which requlres
#2 conlinuous, exact, positive, forcitie and yel clastic
Urode. TUere cah be 50 more AiMenlt or exacting work
han this: Do oiber Lammer has been able to turn out
hds kind of work (o quantity and quslity as satisfscto.
Ly as (hls, and the work (s acoomplished l! Jess expenire
for wor thauy with the common Tt Hammer, For
particulam address BUADLEY M¥'G CO., Syracuas, N,

ECLIPSE DOUBLE
WATER WHEEL
STILWELL & BIERCE MFG CO.DAYTON.D.

R. A Vervalen's Brick Wachines,

Made at Haverstraw, Rockiand Co. N. Y. llll!nxnluc
u—..oul .Innr M»k uy-uo lbt State. ryndl nrlrv ulu

BIDDLE MANUFACTURING Co.
“LYONS” PATENT
Self-Feeding Hand Drill.
Punching Press & Shear.

S Cutting Tools and 1 llnrdwlre Specialtics,

Are also preparved to
furnish li {r/ht work of
any deseription and in
any quantm/ to order,
All kinds of die forg-
ings 1)7'01n])tl attended

to. Ollice and Ware Rooms,
T8 _UKIAMIBERS ¥T,, NEW Yok

TURBINE

duty
mwl for & Prive List,

omhly Mrncd with ono
thoueand Nnd for efreular.
\-l" \nllq

rl OGARDUS' PATENT UNIVE RHAI EC
on

Balis, Roots, Splees,
Coffes, Cocon nut, Cotoa, ul cnlr Tamatoes, Gums,

b, Also, for Patnts, Frinters' Inks, Faste Hiack Mj
g "xsﬁ'm« ARIUS, eor, White and Kiwm Sta., W

, sod matntatie yacaum on Steam Engines at cost of
obe per cont It value, and by s Wae Vacaum Fans are
ran with full vacuum without Alr Pump. Sead to WM,
ALLEN, 81 Chandon St
he Company, st Buffalo, N. Y., for & cirealar.

Send for Shearman’s Illustrated Catalogue

Of Amwerfoan Machinery, with monthly Reporter of
New and Second fiand Machine ry ""lé to deliver in the
United States. Price M ola, per year AAC H.BHEA R
MAN, 152 N. 8 St 'hiladelphia, Pa.

gy

near the K. R. depot and Steamboat wh
Address

Alwaysﬂehahle

Wright's ".I.lﬁt\("l( Bucket=

¢ STEAM PUNPS

Made by the Valley Machioe Co.
EASTHAMPTON, Moss,

Hom:
[nstrance Gompany

NEW YORK.
Office, No. 135 Broadway.

Cash’Capital -=- - - - $2500,000.00
Assets Jan. 1, 1873 - - 4,446,858.78
Liabilities » - - - - - 590,914.19

CHAS. J. MARTIN, Prest.
J. H. WASHBURN, Sec’y.

Q] "ROTARY HAND CORN SHELLE R—

(.uaramced to work well, Send for Sample and
roular

C
llAlml‘snL ll(., PA, FAMILY CORNSHE LLl R CO.,
a1 : Lock Ilox 9

~ SELDEN PACKING.

Rest article made for Platon and Valve Rod Stufing
chn (‘ucuhn sent. Sy O) hrr St Bom.n Mass.

A\D PlP&. hu[u rior Quality.

Bmlers‘ & Pipes covered!

with * ASBESTOS FELTING" saves 25 per cent fn
foel. Seud for circulars.

Ashestos Felting Co..

xru%:nm 5 ;'!l :.u:tz’o. 3‘2’:{ Pron( Sty .\. \'.

I IDDER’: S PASTILES—A Sure Reliof for
Asthimna, '-‘.TO\H LL & CO. ( harlestown, Mass,

{SPECIAL ATTE NTION of Manufacturers
J who hinve become disgusted with the odors of Paraf
nu Mis, and thelr i) cffeots upon mlchlun ry.Is Invited to

1. htl't)kxunnnn Eogine i1, at...... Ql "p'r ;.nl
3 Kellogg's Sperm Spindle 01, :( o BL18
I i, I\rno;ga allow Eogine Oll, a
E. 1L Kellogg's Tallow Spindle Of), n[
Msoufsctured only by

1 .10

g1 -
. KEL LOGL,
No. I'Ilularﬂ New York

(tica St aamEugme (o,

STEAM

PORTABLE & STATIONARY,

ENGINES,

“Tae Brst, CHEAPEST, MOsT DoranLe’
lmnovrd l irculnr Saw Milly, Scrow and
yor Set, 9 Sand for Clrenlar
TICASTEAM B \ul\l'(‘o Utlen, N, ¥,

g, . YouNg G!\rnu ‘1I‘I
A3 Cortianas wr, e ¥ork

l ANSOM SYPHON CONDENSER porfects

Roston, for a personal call, or

Waorke, foot of East 3

Adapted to every possible

l'l'll llRl‘.\\'l-'I( S IMPROVED BRICK
KILN ulnﬂ‘ five vn cont, olltvnr‘l"-'n;n "i‘iw.v;
Treatar SAMLC Btk WeL,

CENTRIC MILLS for grinding Yaw Dones, Pumt
os, 'Ot Bhells, Ores, Clays, uumm Yeed, Comn, Corn

and whatever eannot be ground l.’ othet
n

Splendidiy lighted and well warmed.
, Shoe “nnnfurmﬂnc and the ke,

s1 IRI'A lt D,

First Prize Am. Institute Fnlr

“The HarrisonBoiler.

oara’ serylon 1o some of the ) stabilsh
mvnu ln’ {Lunlmul and glsowhero; wi Pol 0TH YTy
u from O undred to Fifteon !Iundrad Horso ¥ owor‘
h renu o ordem from the saino partion, shows tha
thin fmproy nl uvlwlnlur Lae (Akon a porianent place in
a0 of wte
”1‘ 1}'!; 1 hnuum\ Horse Power, haye boen wade and put
1 pse with & present stoady lll‘lllllh‘

When the destroetible portions of this boller are worn
out, it generating surfaos ean be made entirely now, for
ane half the cost of original,

Yor sll IMuvmuhm clrenlary, et nm-lklunn wust
be made dIVNI to

n ltl{lﬂ()N noiL Mll \H}D
orr

l'hll-:{rlphll L)

pot iawe  Union Stone Co.,

Patentees and Manofactarers of
mm'ry Wheels & Emery Blocks
In «lée and Form to Sult varlous
Mechanieal Uses
OGUINDEIS, SAWGU \(M*RQ. DIA
MOND TOOLS, and WOOD'S PA
TENT KXNIF) lolll\lllblt
. Paper Cutting, Leather Splitting, sod al
nhn

For Flanin,
other Lnn
Orrice Excuanon Srueer, Roston, Mase,

$. Jarboe, ¥ Libers {'ﬂmt

w
"llll“ Orvices | § &0 Commernce stroet, § lld"lpi’lh.’"
E¥ " Send for circular.

Damper Reg. Pal. Gage Cocks. Water Feed Reg's.

£ O~

MURRILL & KEIZER, Balt., Md

tend for Clreulars,

MANUFACTURERS, NOTICE!,

D RENT—In a thriving New England City, 2 Stories of a lmt( ¢lass Brick Building (just
finlshed), MO0 f1., with po

cially nda ‘rlr-l for Wood W orking

In sltuate

country.

All the modern Improvements rr

Shipping tacilities abundant. The l-nlld ng

The city 1s one of the largest * Lumber Markets ™ In the
K\ IS & CO., Burlington, Vermont.

SAAC S, CASSIN, Rnk“ium-r Inte Chief En.
\neer of the l'hllndrl ihiis Water Works, No, 411 Race
1'h|l|delphh Pa. Water Works constructed, Surveys
-l Estimates made, Drawings and Ii;wrlncallonl and
|ll Kinds of Hydraulle Machinery and materials fumished,

4 0
WIRE ROPE.
JOHN A ROEBLING'S SONS,
ANTPACTURERS, TRENTON
OR Inclmml Planes S lnndmg Nhip Rigging,
Bridges, Ferries, Stays, or Guyson Derricks & Cranes,
fller Ropes, Sash Cords nr Copper and [ron, Lightnin,
Conducters of Cop zc clal attention mun xo hult
ing rope of all kin for (nesand Elevators. A for
nrml-r.mvlr_x‘; price and other Information, Mu for
) n of Power by Wire Ropesa, A
nm stock constantly on hand at New York Warchouse,
No. 1% Llhcrly sireol,

l m erican Saw Co.

No. 1 Ferry Street, co! er
Gold Sircer, New Yor

MANUFACTURERS OF

Patent Movable Toothed

CIRCULAR SAWS,

Patent Perforated
Circular, Mill,

Cross-gat Saws.

§#F Send for Descriptive Pam
phiet.

EACH'S Scroll Sawing Machine,Improved

nrlutccd the cheapest and best in use. Thirty

days' lrm given. Sond for INustrated circular and price
list, Address H. L. BEACH, %0 Fulton 5t., New York.

SCHLENKER'S PATENT

BOLT CUTTER!

NeEw INVENTION. ADDRESS
HowaRD IRon- W

'COVERING for BOILERS

\'AN TU\'L .\ll-"G CO,, 533 Water St,, N. Y,

i O.\‘E POUYD 01-' TEETH SAWS

EMERSON! SAY FSae WORKS -
FORD & cc'.\ \Eu - £

= PN £
€ ) l
= g
E -
-] . B
: :
i

‘2.000.00()

I‘I K l or I,I'.IIRER

f)[(u'lrinisf'x Tools,

EXTRA HEAVY AND IMPR
LUCTUS W. POND, MANUFAO&IE‘:I?RER

ster,
Warercoms, '!l!'«yn ‘-H et, New York.
A. U, STEBBISS, \l:rnl.

AN Ovel 15,000,000 square
/ :%5) ieet in_use, i,
:?. 5
=

o

i T R SSET AN

For ateep or flat Roc o all ellmates,”

AS.BLSTOS ROOF 'COATING.
e afn,

" Tin, Pelt, and Shlngle Boc

ASBESTOS BOILER FELTING.

Tho boat ion-condug tor, and tho Hehtest and mast ecos

n.'.-rm '" ‘,‘r‘lp um Agent. Aunn

PETER COOPERS

 Refined Neats Foot 01l

FOR FIRNT OI.AM NIAOIIIIIRY.
It contalng no mm or ?ﬂvl ol Is warmnted pore and

equal to the best
Fo-Vor sate at nye " l‘\lmnl Hlip, Now York. * v,

Diamond-Pomted

HE adoption of new and improved appliea

t;c;m.u;nmo n;h-lz-nlm l(’;':nl"n patent, h'v‘n“ui
nn- ) » " n ey ™

Fuetr fied  eMctency s

these

ROCK DRILL! elr mw s
ceonomy are uino'

Europe. The Drills lfl n

'I . Il.. n €+
verne: WITH ARD WITHOUT X at
uniform rate, of Tllnl 1’0 \I INCHES M
UTE 1o hard roe! 1o CHA FLLING
GADDING, sm\rn\f: Ty »'« LLING, and o L
work  also, El fmm\: Oft TERTING THI)
VALOE of ' mns AND QUARRIES, TEAT €O

taken out, showing the ehnum of mines at any depth,
Used elthir with steam or compressed air, Simple and
ch'anhlr in construction. Never need sharpening. Man
ufact
THE M'lrmmm DIAMOND DRILL

¢ ;1: y m.' ‘L %_ork

KEEP YOUR BOILERS CLEAF.

ANTI LAMINA

rnunn and removes scale in Num Doflers—aoes not
njure the Iron. In use over five
J. A Ll.f‘\ l'nml«- l‘hllndﬂphln Pa
AllDB\ED STEEL (DR CHILLED CAST-
INGS worked fast as Soft Iron or Brass. Many
?ANG‘“* -tiomplbhed that, vllu 7r'd|nulry T;oh,
) realars Free
A B R m‘.& Co. '(v:.onmkc:. B L

T ALUABLEP ROPERTY FOR MANU

| FACTURING l"tm’ﬂ“l“ﬂ— At Auction, Saturday
Febroary 2, 1535, On L.S. & M. S. 1. L. 3 miles East of
Cleveland, Ohlo. Lot 2 lcrc’ Main Uullding 3 Stories,
M- Engine Room 15:9—Smith Shop 1x3i—all brick.
E ngine, % Horse Power—Cooper Shop and Lot, one acre.
Alsn Shafting, Belting, Shiogle and Darrel Machivery,
Emith anqg C ooserToo 5. All new, snd will be soldin par-
cels 10 suit bid WM. DE LONG, Prest.

Mentor, Lake Co., O, January 23, h.

MAHOGANY,

w%%%“ﬁ’x?ﬁbmxﬁxm T&“iro.

Large and Cholce Stock Forelgn -nd Domestic Woods, in

V‘ENBBRS BOARDS, AND PLANK.
ported and Manofactured ;-)y
EO READ & C
Office, MUl and Yard. 1% to «m.--x. B, cor. cu_n 13 R.
Pranch Salesroom—170 ‘? Sty N
Orders by mall prompuy nn lnlmlull) exocut
€ 1) ntf for Catalogue and Price List

RON PLANERS, ENGINE LATHES,
Drills, and other Machinists' Tooln of su otqnn-
ty, on hand, and lnhhln For salc low. For Descrd]

tion and Price address NEW HAVEN MANUFACTU
ING CO.. New Haven. Conn.

THE TANITE CO,,

INVENTORS & BUILDERS OF SPECIAL
MACHINERY CONNECTED WITH
EMERY GRINDING.

SOLID EMERY WHEELS, from 1 in. to 8 feet o diam,

The Taxrre Exeny Wuxey (s rapidly taking the place

of the flie and the Grindstone. you wish to make Im.
rovetments {n your Facto! hnuuirr Mill or Hhor

ntroduce our l-'mer)' (:rlm n lnchl'u ry, and note

the saving on &iles, Labor, and aau Afn felous use

of Tanite Emery Wheels and Grinding Machinery will

more than repay the cost in thls year's work! Nothing

will shape, reduce or remore Motalso cheapl ud& ekly

as a Tanite Emery Wheel. The cutting po nu

are steeland each minate's use injures its cu

A 'l‘-nu%.B-rr W heel never ‘"‘? n:

ery is & subsiance bao sny metal « have lately

lntrodw:td lulf A doxen nc' Nlm of )uchlnu lor

T s A e Boad Tor CTnelavs And Thote:

'i'he Tanite Co.,

leoudubnrm Monroe Co., Pa.

AMERICAN
Turbine Water Wheel

Has "“nni been tmproved and sub-
ected to thorough tests by James
Emerson, Holyoke, Mass,, showing

higher average results th an any Tub

bine Wheel ever known, A full re
port may be obtalned of B‘l‘Ol'l'.

)lll.k 1l~)ll‘l.l'..lnytoa.0hl

graphs l(‘

The fact that this shafting nu k) t greater
“trength, a gner Anish, Al ’"‘ﬂ:.ny olh:r
in uee, renders It um!nuh'mlly lhr most coconomical. We

160 the solo mannfs turers of the Cxrensaren CoL-
Liny Par, CourLixo, and furnish Palleys, Haogers, etc.,
of theo most -mvm\n\ stylos, l'ﬂrw\l- i m-ned un L ml
eation to ES & LAUGH Sp

Try stroet, 2d and Bd n\uuwn l‘uluhurx
canal kf. C‘hlu

190
L lmknn( llulu 'lhl!lln' iy More and 't
D R AN A AT et e A, for sale h’
GRO. PLACE & CO,, 136 Chatmbers strvet, N. Y.
PIKRCE & \\ AL I\(, \lnuvmv Wis,

MORRIS, TASKER & CO..

MANUFACTURENRS O

AMERICAN CHARCOAL IRON

Boiler Tubes.

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

FPSteam J
oal Gas \\ul‘l:lodl”.. Fitters' Bupplios, Machinery for

\(0. 13 G uLD s'r.. NEW YORK,

‘lllz. kdrmmc Amulun " is printed with

nomieal coverlog for Steain pes, 1otlers, O1 Stills, oto,
M’Il thor housed or oxposed to the woathor,

heae materials are proparod ready for use, and can
be ¢ Ay applied by any ane

NOOVING "AND SHE \Illl\n FELTS, ASHESTOS
'l‘”\”.\l ASBESTOS FAFEN, ASHESTOS, ASIPHAL

<

He vllnrl'rlnr g 1" rice sts, Te

Deafers. ot Iptive lnuu-hhl- Price Lists, Termn to
= JOHD
ankmrunn New umu p. M‘\ PK \\}‘ cur,
) L.y \New Yor

"HAS. ENEU JOHNSON & ¢, -
lmnh:nd sta, Milladelphis snd 9 o‘?dl-\t., '\'e‘l:%‘l:ra'

i‘ T
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THE SNAP FLASK,

We are not aware to whom is due the credit of the Inven
tlon of the useful contrivance which our artist hng so graph
leally depicted in the hands of the brawny workman in the
engraving. Itis simple, handy, as wo shall presently show,
and, withal, & convenience which iron founders, or moro es
pecially molders in green sand, can i1l afford to bo without
We Lave therefore propared the accompanying illustration,
and to make matters more clear, we add a fow words of descrip
tion, in the hope that
the suggestion may
prove of practical va.
lue to those who are
unacquainted with its

uses, construction, and
merits.

The snap flask, as it
is commonly termed,
differs from an ordi.
nary two part flask in
having | its  portions
hinged together by a
butt at one corner and
closed by a latch at
the corner diagonally
opposite. It is with.
out those troublesome
cross pleces which are
always half charred,
generully of the wrong
shape and in the
wrong place, nor are
its various parts filled
with numberless brist-
ling rusty nails. Its
interior sides, being
smoothly sccoped out,
hold the firmly ram-
med sand during the
removal of the cope.
In constructing small
moldings, the flask is
best located on a rude
table, so that in using
his two wooden hand
rammers (such as aro
represented in  the
cut) to pack the sand
bhome, the molder can
stand erect, Aftertho
work is finished in the
ordinary way, it only
remains to unlatch the
corner and swing the
flask when it is ready
for immedinte re-use,
The sand mold is re.
moved from the table
to the floor and welght-
od with a plato of cast
iron, made with lifting
ears on two sides and
plerced with s square
sperture in the center, through which the molten metal i

Wae think there are few workmen who will not agree with
us in the opinion that, after a hard day’s work, it is no slight
labor to shake out, fit together, and pile up In the yard a
neore or more of small fasky, and that any contrivance which,
like that above deseribed, will saye them such toil is well
worthy of their attention and employment,

- -
Fraotlcal Notes on the Steam Englne,

The comparison of the different systems of construction
of steam engines, old and now, says Dingler's Polytechnis.
ches Journal, with reference to the speed of the piston, steam
prossure, duration of admission of steam to the eylinder, aud
the rogulur and even motion of the machine, shows that the
rapidity of the plston and the pressure of stesm sugmonts
with the duration of expansion, The followlng clussifica.
tion then msy bo established: 151, Low pressure engines
which work with but & feeblo or low tension of steam (35 to
40 pounds per square ineh) with o small speed of plston and
without or nearly without expansion : under these conditions
the motion is regular but the oxpenses of sotting up and
keeping in repair are large. This system is ropresented by
Watts old beam ongine. 2. Engines which work quicker
than tho preceding, but still with a moderate spoad, the
stoam prossure and oxpansion remalning as above. Motion
m‘h- m of “‘lb“._hlﬂ‘ lght, but of ropalrs,
hoavy, Tothis eategory belong what aro termed good ordl.

NEW YORK. FEBRUARY 22, 1873.

nary mnchines. 8. Engines of which the pistons move
modorately quickly, of which the steam works at a me dinm
prossure and in ‘which steam I8 admitted to the cylinder
during half or three quarters the stroke These have n
sufliclently regular motion and their cost of establishment
and repair is relatively low  Thoy are usually constructed
with a single horizontal eylinder and are In very extended

use, 4. Engines which work with the same rapldity and

pressure a8 to the preceding system but with large expuan.

MOLDING WITH THE SNAP FLASK
slon, very usunlly provided with a specially devized cylinder,
Motion Irregular. More expensive than the engines in the
preceding paragraph, To thls category belong the Woolf
compound engines, which have two cylinders placed side by
side, in o horizontal position but not on the same plane,

With these four classes of machines, the above results
have been determined and confirmed by long experience.
One more system remasing to bo notleed: 5, The engines
which work with high velocity, high pressuro and great ex
pansion, ‘These are rogular in motion and low in first cost
and pxponse of ropalrs,  But little experionce has been had
with these machines. It is connsidered, however, that they
possess o decided advantage in having speed togother with o
horizontal position,  They may be advantageously substity
ted for the old formas of cumbrous and slow beam engines

. - - —_ -

of Light by Photo ¥Fllm,

Professor J. W, Draper gays: The silver compounds of
collodion absorb the mdiations falling on them, which are
capublo of produelng o photographie effeet. Yot sonsitive
as it 1y, collodion is very far from having its moxioun sen
gitivences, aa ls ghown by the following experiment, which
Is of no small interest to photographiers: | took five dry

Absorption

process ; and having made o pllo of thew, T enuged the rays
of a gos flsme to pass through them sl at the samo time
On duoveloping, it was found that the first plate was strongly

impressed, and the second, which lind been behind it, appar
.

collodion plates, propared by what Is known as the tannin |
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ently quite as muach. Even the fifth was considerably
stained. From this it follows that the eollodion film, as or.
dinarily nsed, absorbs only a fractional part of the rays that
cnn affoct it Could it be made to absorb the whole, its sen-
sitivenvss would be correspondingly increased,
— -G
Sounds of the Body.

At o recont meeting of the Clinical Society of London, 17,
Poore exhibited an adaptation of a well known philosophi
cal experiment to mad
ical purposes. A pa.
tient with & remarka-
bly lond nortic regur.
gitant murmur, aec-
companied by intense
thrill, was made to lie
on his back upon a
common mahogany ta
ble. Dr. Poore then
took an ordinary walk
ing stick, placing it
vertically upon the
sternum ot the leve!
of the third costal ca:
tilages, and upon e

apper end he poised
the sonnding board of
a guitar, with the ori-
ficedownwards When
this arrangement was
completed, and after
complete silence had
been obtained, the
murmur became dis
!inn-(l_\' audible to the
bystanders. Dr. Pox

remurked that he re
ganded the case mer

Iy as a clinical cario

ity. Hisapparatus w.

very rough, but it
_served to exhibit =
novel application of

acoustic principles,
and probably, with «
constructed
and more delicate in-
strument, it wouald be

specially

;.-..-:>il-‘.-- to render the
sounds and murmo s
of the heart audilis
for the puarposes of
clinical demonstmation.
Soonds

il
\'|\|_ i )

and
with sounding bonrds

probes

at one end were used
in some of the clinical
lecture theaters in Ger.
many ; and Dr. Poore
exhibited an  iron
probe with a circular
sounding board at its
extremity, by meauns
of which all vibrations communicated to the probe wore
groatly intensified.

Mr, De Morgan remarked that Dr. Corfo had suggested
the converse of this. He demonstrated that, when a person
placed his head on the chest, the sound of his voice, when
spoaking, was affectod by the condition of the patient’s chest

Dr. Anstio remarked that Mr, Brooke used to demonstrate
stone in the bladder to his class at the Westminster Hospital
by menns of & sounding board attached to the staff.

The application of this well known phenomenon of the
transmission of sound to the dingnosis of chest diseasos mny
possibly lead to & material lmprovement upon the stetho
BOO PO A walking stic not the most saltable
connecting rod for conducting the sound

Is, of course,

- -

Toaxarors ix Inox Pors.—~There are s thousand and one
things 1 would llke to know (and probably shall, in thue,
unless 1 havo to learn how to vote); bat this 1 do know, thay
tomatoss must not be cooked In an fron pot.  Some bonefi.
clent housekeepor, following in the footsteps of the Hustel.
scrnpplo ” muakor, gives o recipe in last week’s Rurid
| for & cheap soup, in which sho directs the ingredients to be

putin an tron pot

ous '

I sometimen, at good tables, taste toma
If the in.
tentlon In to medieato them, the result will satisfy the de.
slgn.—Bural Yorker, [It might be added that \'vgvml»lrl
should never be cooked In fron pots, unless the latter arv ce

toes which have been made bitter by this process,

..|||u<lt!l or otherwiso coated inte nm“.\' !
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ANNUAL REPORT OF THE COMMISSIONER OF
PATENTS.
The annus! report of the Commissioner of Patents to Con.
gress, for 1872, has just been sent in, from which it appenrs
that the affairs of the Patent Office are in good order and
flourishing condition. 8,000 caveats were filed last year, be-
inga sligfxl decrense over the previous year, 18,246 applica.
tions for patents were made, of which 13,590 were granted.
A slight increase in the number of patents granted is shown,
and a considerable decrease in the number of applications
made, which the Commissioner explains ina curious wuy. The

ita infancy—n plan adequate to Its wnnts At that time, but
which has been outgrown by its enormons Inorease of busi-
noss.”  The Halics are ours,

The Commissloner's plan for ** reorganization’ s simply to
placo a sot of nine bosses over the present examiners, to bo
called *“ chiofs of division,” who are to supoervise the work of
the cxaminers snd decide whoether their decisions are to
atand, and whether o patent shall bo grantod or rofused. We
doprocato the addition of any new formn and ceremonios,
with thelr attendant delays, red tapeism and exponses, to the
business of obtaining patents,  Wo profor tho énfantile sys-
tom b it now oxlsts, whioh works so well, givos such gono-
ol satlafaction, and affords such nmple secnrition that, nccor-
ding to the Commissioner's own showling, It nu\\.' employs
one half of all the capital invested in manifucturing in the
United States.

It In n good old adage: ** Lot woll enough alone,”
be hard to find o system that works better than the present,
and we say, let it alone, The simpler the forms and the more
prompt lh.-- official aetlon in the grant of patents, the more
will the inventive genius of the country be fostered and

It would

encouraged
- -

A BLOW T0 THE TRADES' UNIONS,

The last volume of the Massachusetts Law Reports con
tains the ruling of Chief Justico Chapman, in & case which
involves the question of whether trade organizations have
any right to exact fines, or use other means of oxtortion to
compel employers toaccede to their demands.  The plaintiff,
{ Mr. John Carew, had contracted to supply a certain quantity
{ of hewn stone; certain members of a society called the Jour
{neyman Freestone Cutters’ Association of Boston obtained

1 [from him the sum, or fine, ns they ealled it, of $500, by

| threatening to deprive him of laborers necessary to him for
{the fulfilment of his contract, and by actually inducing
| some of his employees to leave. The action was brought to

| recover. The court ruled that the plaintiff might regain not

> {only £500 but any damage to his business caused by the acts

of the conspirators. Chief,Justice Chapman says, in his
opinion: *‘The acts alleged and proved in this case are pe-
culinrly offensive to the principles which provail in this
country; and if such practices could enjoy impunity, they
would tend to establish a tyranny of irresponsible persons
over lubor and mechanical business which would be extreme.-
ly injurions to both,”

There is not an employer or a right minded workman in
the country who will not rejoice at the placing upon record
of so clear, resolute and unequivoeal a condemnuation of the
whole system of trades’ unionism as it is now practiced. One
or two such decisions in this State are greatly needed, and
woula do more to prevent such uprisings as that of last sum-

decrease of applications and increase of the number of patents
granted, is due, hesays, to the circulstion of the office publi.- |
cations, giving to inventors, manufacturers, and attorneys re-
liable information as to what inventions are already patented,
thereby securing better applications but fewer in number. |
Now, if this is so, if the effect of the office publications has |
been thus quickly and noticeably, during the first year, to re- |
duce the number of applications, and yet to increase the |
number of patents granted, may we not expect similar resalts, |
in greater ratio, a few years hence, when the aforesaid pub
lications are more extensively circulated? Let us look at the
results for the next five years, allowing that the ratio re
mains only the same :—Number of applications made in 1871, |
19,472 in 1872, 18,246 ; decrease, 1,220, Number of patents
granted in 1871, 13,083; number granted in 1872, 13,590 ;
increase, 557.—Allowing the same ratio each year for the
next five years, we should have the following results for the
year 1878 :—Number of applications made, 12,160, and num.
ber of applications granted, 16,375, Evidently it will not |
do 1o carry forward the Commissioner's deductions.
A much more probable explanation for the discrepancies in |
the figures for 1871 and 1872 would be this: ‘
In 1871 the Office was overcrowded with business and de-

lay= ensued, and the examiners doubtless rejected many
cases for the first time which, on revision in 1872, they de-
cided toallow, The falling off of 1,220 applications in 1872 is
probably dae to the discouraging effects upon inventors of
the official delays during the year preceding.

The Commissioner informs us that the expenses of the |
Patent Office have been increased during 1872 but we ure
satisfied that the money has been well spent in providing |

rocm, and in reproducing copies of back patents,

The warious official publications of diagrams, cluims, |
bound volumes of reduced copies, and full size copies of
patents have been admirably prodaced, and reflect the high. |
est credit upon the Commissionor, This department of pub. |
licazion has become one of the most important branches of
lIabor st the Patent Office, and is of inestimable value to the
country. Tho publication 6f a general Index to the patents, |
and a Digest of the Inventions, are highly important works |
which onght to be proceeded with, and we hope that Con.
gress will give to the Commissioner the necessary authority, |

The Comminssloner recommends that a Jaw to suthorize the | Exposition, in 1807, will oxhibit Its three

mer than years of discussion between the contending parties,
We have plenty of laws on our statute books militating
ngainst conspiracy ; and, if none of them cover such casesas
that above cited, let some of the employers who suffered by
the great strike see that the proper steps be taken to have
suitable enactments framed by the Legislatare, that will
effectually remedy all existing evils,

: —>-

THE VIENNA EXPOSITION,

The buildings of the Vienna Exposition are now completed
and in readiness for the reception of the articles to be exhib-
ited. Several changes have, we learn, been made in the gen-
oral plan, The center space of tlie Palnce of Industry, instead
of being divided up, has been converted into one colossal
rotunda, the largest roofed building in existence, measuring
4264 feot In diameter and 300 feet in hight, The iron work of
the roof weighs 40,000 tuns, and it may be imagined that it re-
quired no small effort of engineering skill to raise this enor-
mous load to a hight of nearly 800 feet. The work was accom-
plished by 240 men in three months. The central structure
i iron, covered with an onter coating of masonry connected
with the interior by girders. Some idea of the dimensions
of the vast fabric may be gained from the fact that a regi.
ment of infantry numbering 1,400 men could conveniently
be paraded on the architectural cornice which runs round the
inside where the roof joins the columns.

The materinls of which the buildings are composed nre
muinly iron, wood and glass, but the walls, where not clear-
storled, are filled in with brick. The outward decorations,
which are very imposing and of a solidity apparently sufi
cient to lnst for nges, are mnde of ennvas stooped in fluid
plaster of Paris and hardened in molds, With admirable
taste, & blue texture of jute spangled with golden ornaments
has been seleeted as n wall covering, which contrasts ngree.
ably with the dar": 1¢d of the supporting columns

The mac’ ry hall is a simple brick bullding with no pre-
tension to architectural display. The motive powers, cranes,
bollers and engines are all themsolves exhibits, Al engines
under seventy-five horse power and cranes lifting less than
twelve tuns are excladed Borsig's engine factory in Berlin,
which turned out its two thousandth locomotive for the Paris

thonsandth in

extension of patents granted subsequent to 1861 should be | Vienna,

enacted. We trust it may be,

In nrging Congress to adopt his scheme for the “‘reorgani-
zation " of the Patent Office, the Commissioner makes the fol
lowing statemont :—'* After careful and extended enquiry, |
am eonvineed that considerably more than ope half of the
capital employed in manufacturing in the United States In
thus Investod because of the socurity to specialties obtained
from patents.” *'For this reason,” he says, ** the demand for
better examinations and more care as to the wording of spe
cifications and claims before issuing patents or rejecting ap
plications, ia increasing every day. The business of the Of
fice Is Weiay done under a plan of organization adopted in

The supplementary structures will conslst of edificos for
the nccommodation of distinguished visitors, and annexes to
hold the excess of exhibits not finding room In the great gal

{lerles.  The Austrian Emperor is to have a magnificently
w:lillml Up pavilion, and it is stated that the French and 1in'r'
man bulldings will vie with it in grandeur
steel renown, will stock a special edifice
tions, and the
London T¥mes,

London,

Krupp, of cast
with his own inven.
New Free Pres lmlnll_\‘ Aspires to out-do the
whose machinery was last year exhibited in
by erecting s pavilion of its own Onospace of 1,600
| Mquare moetors is appointed to hold German ¢

dducational sppa-
ratus and applisncos

Danger from firo In put almost beyond the reach of possl.
bility. There is n large basin of water in the grounds, filled
conveniently from theadjoining Danube, which might at any
moment convert the whole area into a Inke, The basin was
constructed at a cost of $12,000, and in addition thereto,
firo engines and hydrants are provided in sufficient num.
bers to inundate overy gallery in the buildings.

- —— - - ——
THE BOIENCE RECORD FOR 1873,

In reply to various enquirien we would state that Selence
Record for 1873 is now nlmost through the press and will by
frsued cither next woek or the we k after, when all to whom
copies are due will be immedintely supplied. A large edition
hag been ordered. 1t in o handsome octavo volume of six
bhundred pages, illustrated with many engravings, The En.
gineering department containg views of several of the most
important railway bridges in this country, the great Suspen.
sion Bridge betweon New York snd Brooklyn, Steam Street
Cars, improvements In engines, injectors, mills, and machin.
ery of all deseriptions.

The department of Geography contains illustrations from
the Yellowstone region, showing the wonderful pools, hot
springs and other extmordinary formations, which are among
the wonders of the world.

The department of Biography is rich in portraitare, con.
taining steel and wood engravings of distinguished men of
science, including Professor Joseph Henry, Professor Tyn-
dall, Professor Dana, Professor Peirce, Professor Bunsen,
Professor Kirchhoff and Professor Morse. The portrait of
the latter is engraved from a painting from life taken some
years ago, soon after Professor Morse had completed the
first line of telegraph, between Baltimore and Washington,
when he was in the vigor of his life.

The book is one of interest and value for lovers of pro.
gressive, practical science. The advertisement on another
page shows the general scope of the contents.

i
THREE FEARFUL BOILER EXPLOSIONS IN ONE DAY,

Three terrible boiler explosions have recently oceurred on
the same day, Febraary 84, one resulting in the death of
nineteen persons and the wounding of nearly two score
more.  One of these explosions took place at Pittsburgh, Pa.,
another at Syracuse, N. Y., and the third near Norristown,
Pa, To an esteemed correspondent, Mr. W. B, Le Van, of
Philadelphia, we are indebted for the accompanying din
grams and details of the casualty at the rolling mill of
Mesgrs, J. Wood & Bro. at Conshohocken, near Norristown,
Pa., which destroyed about one half of the establishment.
The exploded boiler was 18 feet long and 4} feet in dinmeter,
and had been in constant use in the mill for twenty years,
It had two flues, each 18 inches in diameter, which, with the
shell, were originally of No. 4 iron, calculated to withstand
80 pounds working pressure to the square inch. At the rup.
tured point, the iron had become but three sixteenths of an
inch in thickness, and was besides much crystalized. When
the explosion took place a portion of the boiler was hurled,
end first, across a canal and a railway track into a building
known as the Albion Print Works. There it encountered a
girder of an arched doorway, shattered it (with the adjacent
wall) and finally lodged ina large iron kier, used for steam-

Ing pieces of muslin, in the manner shown in our diagram.
Two boys were engaged within the kier, distributing the
warp for bleaching, both of whom were instantly killed.
The kier was 8 feet wide and 12 feet high. .

Ten minutes before the accident the steam gage showed a
pressure of 53 pounds. The close fiattening together of the
flues indicates that they collapsad from foree externally ap-
plied. There is little doubt as to the cause of the disaster.
The boiler was simply used up, and the thinness of the iron
and the clean, smooth rupture show that it had bocome In-
adequate to withstand the required pressure. Bleven per-
pons were killed outeight and s similar number, more or loss,
badly wounded., Thoe rosponsibility of this awful disaster

appears to rest upon the proprietors, and forms another link
in the Jong chain of gimilar horrors due to a negligence of
reasonable precautions for the safety of human life,

The Pittsburgh explosion ncmrrm'i in the extensive Ameri-
ean Iron Works of Messrs. Jones & l‘ngh"nl\. These works
aro among the Iargest in the country, covering fifteen acres
of ground and employing three thousand workmen, 1t is
here l)‘ml the celobratod cold rolled shafting is made, The
explosion involved a battery of four boilers loeated in the
central part of the numerous workshops.  The spike and nail
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factories r with thoe sheet mill were demolislied, at &
Joss of some §75,000 and seven persons Killed and thirty
wounded. The boilers had beon five years in use. It s
stated that the iron was good and that thoe gages shewed
plenty of water just before the accident.  Portions of metal

. were thrown for distances of three blocks, erashing through
the roofs of nelghboring bulldings.

Among tho Incidents of the disaster, it ls mentioned that
Mra. Clarke, wife of ane of the employees, hearing tho nolse
of the explosion, fell upon her knces and commenced to
pray; while in the attitude of supplieation, a plece of the

.l boller weighing 700 pounds struck tho house, and went
erushlng through the room on the line where her hoad
would have been had she romnined standing,  Aunother masas
of the boller tron, weolghing nearly elghty pounds, went lum.
bering through the alr for & distance of 200 yards, and, do-
) seending upon a door of & bakery on Carson Street, crashed
, through it as it might through s house of straw, and fell
upon the middle of the floor.  Fortunately, however, though
much destruction of property waa oceasloned, no loss of life
hero ensued, A blacksmith, named Jacob Broonsinger, who
was working in a shop In the vicinity of the explosion, had
beon standing st a certaln place fixing a horseshoo. He
stepped over where the horse was, and had just begun te put
the shoe on when an immense pleco of iron, weighing fully
200 pounds, camno crashing throngh the roof, and fell on the
spot whore he had been standing a moment before.

Wae trast that some of our engineering correspondents will
send us disngrams and particulars of these boilers for publi-
cation.

The third explosion to which we have alluded took place
at Geddes' rolling mill, in Syracuse, N. Y. In the latter
caso, ono workman was killed and seven injured. The
boller was new and considered in prime condition. The
bulldings and machinery were damaged to the eoxtent of
£5,000.

MATTHEW ¥. MAURY,

Matthew Fontaine Maury, formerly an officer in the United

States Navy, afterwards of the Coufederate Navy, died re-

. contly at his residence at Lexington, Virginia, aged 67. He
! was formerly superintendent of the Government Hydro-
graphic Office, where he claborated investigations in regard

to winds and ocean currents. The discovery of the tele-
graphic ocean plateau and the indication of good whaling

ground is attributed to him. At the time of his death, he

was Professor of Physics in the Virginia Military Institate,

AN OLD FRIEND GONE.

The London Mechanics' Magazine, after un existonce of
fifty years, hns, as & distinctive publication, disappeared
from public view. It has recently been incorporated with a
new weekly periodical, of more pretentious form and larger
Qimensions, entitled InoX, THE JOURNAL OF SCIENCE,
METALS AXD MANUPACTURES.

We sball greatly miss the familiar face and the regular
wisits of our exeellent cotemporary, which flourished for
‘nearly a generation before the SCIENTIFIC AMERICAN was
conceived. The assurances that the new comer, which is to
stand in its place, will be more sprightly and occupy & wider
fiold have, for us, no comfort. For over twenty-five years
‘the Mechanics' Magazine has been to us a valued friend and
‘connselor iu things scientific, and we deeply regrot the ex-

igencles that have compelled its final suspension.

~ Wo have before us, as we write, the first number of the
- Mechanics' Mugazine, which is graced by a prospectus com-
~ mencing a8 follows:
U FELLow CounTRYMEN :—Almost every classof people in
this enlightened countzy has now a journal or magazine,
which a to its peeuliar interests," ete, It then goes on
thut no publication has yet sppeared suited for mo-
* i ‘and artisans,  *“But the publishers now undertake
 such a work

under the title of the Meonaxics' MacAzINE,
‘be #0 cheap that all may buy, and of such valuo
ught to be without it.”  The price wans fixed at
- . It was printed In book form, sixteen pages in
sach issup, and published weekly. The first number was
ed on Saturdsy, August 80, 1823, How vast has beon
‘of science and invention wince that doy!

front page of the first number of our venerablo cotem-

y adorned by s portrait of James Watt, who had

‘the air, with mochanical wings. A list of the
granted during the preceding month is then

“the United Statos of Amerlea, for certain im-
in locks, How to boll potatoes, nnd chooso a
od ; also an old wife's notions about ton
10 detect cotton mixed with wool; How
' foul air in wells, and How a philoso-
woxplained.  Tho latter states that o
lenrnod dootor who was busy in hin
some fire, [This was before the day of
' lind nothing wherewith to carry the coals,
mtarted 1o fotch pamething for that purpose.
wn, heooped some ashies on ono
the other some live embors
doetor throw down his books,
should nover haye found out

Anventor, was at that time in
1 great uttention,
onrly numbor of the Mechanics’
ine nnd generstor, worked at what

was then consldered an enormous, a foarful pressure, namely,

™ pounds to the Inch. His sssertions that such engines

could bo safely worked, and with greater economy, were
scarcoly crodited by the sclentific people, notwithstanding
that he had & ten horse power engine in actusl operation

The succesaful removal of & brick house to a considerable
distance back from the streot, In Maiden Lane, formas the sub
Joct of aletter from Now York, The job was done by s Mr.
Brown by means of screws, and his mechanical genius is
highly praised

Brunel's devico for tunneling under the Thames is also
Mlustrated and deseribed. and notlee Is made of the fact that

Bir Humphrey Davy had just discovered the application to
mechanism of a certaln gas, fifteen times heavier than air,
which will produce s power fully equal to that of steam,
The great obstacle to the immediate use and introduction of
the gas Is stated to be the difficulty of confining it. Bat Sir
Humphrey expected to be able to overcome the obstacle.

In the number for January 8, 1828, a correspondent, who
15 #0 far In advance of the age that he does not venture to
give his name, but signs himself T. 4., gives drawings and
descriptions of a locomotive angine, cars and milway. His
article is entitled ** Proposition for a Genoeral Iron Railway,
with Steam Engines, to Supersede the Necessity of Horses in
all Pablic Vehicloa.” He says:—* The intention of the
present schome is to introduce & more cconomical and expe-
ditious mode of conveyance than is now in use, for vehicles |
of every kind, whether employed in the transport of persons |
or merchandise. It is proposed to supersede entirely the
necessity of horse power inall public wagons, stage and mail
coaches, post chaises, etc., and to employ in its stead the
more potent agency of steam. A careful examination of the
drawings now presented to the public, as a plan of a general |
iron railway, will, it Is hoped, clearly demonstrate the ense,
safety, and celerity with which vehiclos of every denomina- |
tion, for the conveyance of goods and persons, may be pro- |
pelled by mechanic power. The six parsllel milways which

iron mailway, which might run in a direct line from London to
Edinburgh, and from London to Falmouth,” This |

railway had three tracks with devices for the Iateral transfer
of the cars from one track to the other. Each rail was pro-
vided with cogs, set below the face of the rail, and cogged
wheels on the locomotive were made to mesh with the rail
cogs ; the engine and train were thus propeiled. It had not
then been ascertained that the adhesion of the wheels on the
smooth faces of the rils would be sufficient, without the use
of cog teoth. )

&

DEPARTURE OF PROFESSOR TYNDALL,

W have before us Professor Tyndall’s parting words to
hig many frionds in the United States, delivered at a dinner
recently given in his honor by many prominent citizens of
New York., Through all the lightness characteristic of a
post-prandial speech, we recognize the same earnest efforts
in behalf of original research, the same powerful nppeal to
ull classes of educated men toaid in the cultivation of science,
that were 80 eloguently maintained in the able discourses
now familiar to usall,

It is difficult to take exception to arguments emonating
from so distinguished a source, but, while concurring in the
belief that men who are willing to devote their lives to the
advancement of our scientific knowledge should be support-
ed, free from other cares, wo do not fully acquiesco in the
opinion that original research would be very materially for.
warded by the establishment of an institute on the same ba-
sis as the Royal Institution of Groat Britain, Records of the
past point to the fact that successful discoverers in the great
field of sclence have toiled, not with costly sccessories or
nssisted by abandant means, but have carried out their la-
bors after struggling sgaingt the most adversg of clreum-
stances and with the humblest nids,

Woe are lod to Infer from the remarks of the learned au.
thor that ho regards with a shadow of dissatisfaction the po-
pition ho has taken upon the lycoum stage.  Ho says ** look
Jjealously upon the man who is fond of wandering from his
true vocation to appear on public platforms. Now and then
the discoverer, whon he has anything important to tell, may
appear with benefit to himself and the world, but ns o gene:
ral rule ho must leave the work of public lecturing to others,
If our pramise bo correct, Professor Tyndall, with charsetor-
istic modesty, undormtes the magnitude of the servieo ho
has rendered to selence by his public lectures.  Groat as ho
in 8 an investigator, and valuable as the discoveries attained
through his instrumentality nre, wo consider thit us a teach.
or, ag an apostlo of selenee sont to awaken o new intorost in
ita truths in the minds of others, he fulfils his troe mis-
sion; and that, had ho secluded himself as ho suggests the
Inquirer into Nature should do, the value of his contribu.
thons to our knowledge published by other menns would fall
far short of the benefits ho has already conferred by his
matchless olucidation of traths already known,

Did our space permit, we should be glad to presont the
whole of Professor Tyndall's admirablo sposeh,  Aw it Iy,
we cannot refrain from quoting the following lines, ad-
dressed to those who apply themselves to sclence s & voes.
tion.  After allading to his mode of 1ife and study in Ger.
many, he says:

* For a good portion of the time I rose sn hour and a half
carlier, working by lamplight at the differential caloulus
when the world was slumbering round me.  And I einkoed
this broach in my pursuits and this expenditure of thue and
money, not becauso I had any definite prospect of material
profit in view, but becauss I thought the cultivation of the
intelleot important—becauso, morcover, I loved my work, and

entertained the sure and cortain hopo that, armed with

knowledge, one can successfully fight one's way through the
world. It is with the view of giving others the chance that
I then enjoyed that 1 propose to devote the surplus of the
money which you have so generously poured In upon me,
to the education of young philosophers in Uermany. |
ought not, for their sake, to omit one additional motive b’
which 1 was upheld st the time here referrad to—that was a
wense of duty Every young man of high sims must, 1
think, hiave a splee of this principlo within him. Thers are
sure to bo bours in his life when his outlook will be dark,
his work difficalt, and his Intellectual future uncertsin,
Over such periods, when the stimulus of success is absent,
he must be carried by his sense of duty. It may not bo so
quick an incentive as glory, but it is & nobler one, and gives
a tone to charactor which glory cannot impart, That un.
flinching devotion to work, without which no real eminence
in sclence is now attainable, implies the writing at certain
certain times of the stern resolve upon the student’s charae-
ter: ' 1 work not because I like to work, but beesuse I ought
to work.” In science, however, love and duaty are sure to
be rendered identical in the end.”

We feel assured that the regrets expressed by our parting
guest at the circumstances which necessitate his early fare.
well will be shared by all.  That he has succeeded in aron.
sing & new interest in seience among us is unmistakable ; and

| that by his personal presence he has, if such be possible, in-

ereased the respect sud admiration we had formed for him
through his writings, is equally true. He carries away with
him the expression of our cordial goodwill, coupled with
the sincere hope that his return to our shores will be delayed
to no distant day.
————— ) O E e

AN ELECTRICAL TOWER,

Mr. William H, Ward, of Auburn, N. Y., has suggested
an electrical tower for accumulating natural electricity for
telegraphic purposes. The structure which is to be placed on
high mountain peaks or other elevated stations s to be made

extend the whole length of our inner plate, form a general | in three scctions.  The lower portion Is a mere shell contain-

ing adoor. Above thisand insulated from it by s diay heagm
is the middle part in which are openings or windows having
slats pivoted in them, so that,by means of mising or lowering
rods suitably connected to such shutters, the openings may
| be shut or opened. A projecting roof extends over the win-
dows, serving to protect them from the weather and also for
| receiving the aerial electricity which may be drawn from it
| by wires or land line purposes. Above this roof is another
| insulsting diathragm. The highest portion of the tower is
| surmounted by s bent ventilating tube and vane, so armaged
and connected with the rods acting upon the shutters that
| the revolution of the vane by the wind will open the wind.-
| ward and close the leeward slats. The wind therefores
| assists in driving an aerial current of electricity into the
insulated middle portion of the tower, which current passes
upwardly through the upper portion of the tower and out
through the ventilstor, thus forming a draft by means of
which the electrical current is forced out st the vane. In-
sulated wires loading from the top portion of the tower
allow a supply of electricity to be drawn therefrom.

By the use of the aerial electricity which surrounds “ke
earth in the upper strata of the atmosphere, the inv. .or
congiders that artificial batteries may be entirely dispe. ed
with, and a circuit formed merely by connecting the aeria
current with the earth current. For instance, to bring
Buenos Ayres, in South America, in direct conunection with
Now York the following plan would be pursued: one elec-
trical tower is erected on Pike’s Peak or any other suitable
high mountain in North Americs, and another similar tower
on some suitable peak of the Andes in South America. The
former wounid, by means of land lines, be connected directly
with Denver, which place is again connected with all the
prominent cities of the States. In a similar manner the
southern tower is connected by land lines with prominent
citios vid Quito. New York telegraphs to the tower on
Pike's Peak, and, the operator having connected the land
lino with the aerisl current, the signals are transmitted
through the aerial current to the town in South America,
and thence—the land lines being suitably connected—to
Quito and Buenos Ayres,

——4 ) 9 Cee

A Velocipede Race.

A fifty mile mce on bicycle velocipedes recently took place
at Wolverhampton, Eng,, between two experienced riders,
Moore and Johuson. Moore, the smaller wman of the two,
agreed to allow his opponent an advantage of two miles in
the fifty. The first fourteen miles were run in 59 minutes
und 28 seconds, the advantage being in favor of Moore. At
the end of the twentieth mile the race seemed to bo ovor, as
Johnson was evidently suffering from baving repeatedly to
force his high wheel with short crank up hill against the
wind, Moore, on the other hand, with small wheol and long
erank, had no dificulty in making the ascent, On the twenty-
soventh mile, Moore passed Johnson for the sixth time, who
could now searcely move his vehicle up the short hill, and,
on the twenty-eighth mile, Johnson guve up the race.  Moore
finished the ramainder alone, making the fifty miles in threo
houra 50 minutes and 40 seconds, and running the last mile
quite as quickly as the first. At starting, In view of the
odds given to Johunson, bots of three to one wers offered that
he would come off victor,

Tur Loyden jar was discovered by Von Klelst fn 1745,

Chemieal decomposition by voltaic electricity, was discovered
by Nicholson and Carliale, London, in 18500,

- -

Tk hight of thunder clouds from the earth .hu boon ob-
served, in India, to be from three to five miles.




114

Scientific  American,

[FrenruAry 22, 18734

— ——

FLOATING STATION FOR FLOATINO FIRE ENGINES,

We herewith illustrato n floating stution or doek for float.
fnge fire engines, which has been desdgned and lately patentidl
Iy M Willlam 1, Maw, and which is being introduced 1Ly
Messrs. Morryweather & Sous, 8 firm who have een remarka-
Ly successful in tho construction of grnll floating fire on.
pines of the elnss which the station is expocially designed to
accommodato,

The object of the arrngement we lllustrate I to affond
shielter und protection to floating fire engines, and to ennble

belng placod In telographie communication with the Iand sta-
tions, thoy enable the Hoats to e hrought Into uetion without
any dolny. 4 They afford better necommodiation for the men
than can be given in the present large floats, while they also
affond ample stowage for coals aud storos,
- -

The Proposed Milllon Dollar Telescope.
Some of our correspondents are determined to push this
matter, W, L, L. says that the people of the United States
onght to promote the seheme atonee, and Lie suggests that ey-

temperature bolng reguluted at will by a globe valve in feed
pipe.

This evaporator Is no untried experiment, but ean be roen
in dnily uee nt the works of the Raliway Glue Manufactur.
ing Company, Rahway, N.J. The company claim to have
evaported 000 gallons an hour, snd they Invite all interested
to visit the factory and nee for thomselves the netaal work.
ing.

This evaporator I adapted for sugar, salt, dyes, wood anl

bark extracty, oto, For furthor information, address the sod
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FLOATING STATION FOR FLOATING FIRE ENGINES.

floating fire engine vessels of comparatively small dimensions
10 be employed to greater advantage than is possible under
ordinary circumstances. For this purpose it is proposed, by
Mr. W. H. Maw, that the floating fire engine, when not at
work, should be kept in readiness, under cover, within a suit.
able floating station or dock, which is permanently moored in
1!ie required sitnation, and may boe placed in telegraphic com.
munication with the shore and other fire stations of the dis-
trict in which the floating station is situated. The floating
ytation is constructed so ns to carry firemen's quarters, conl
und other stores, and apparatus for containing supplies of
water, heated or otherwise, in readiness for feeding the boiler
of the floating fire engine.

The floating station is constructed with two hulls connected
tozether below the water level by cross girders as well as by |
a rof overnead, the hulls being pluced sufficiently far apart |
10 sccommodste the steamers between them, The
eross girders must, of course, be sufficiently im.
mersed to clear the keel of the floating fire engine
under all circumstances, unless it be desired that
the floating fire engine or engines should be capa-
ble of leaving the dock at one end only, in which
case some of the girders may be placed at a higher
level.

In the cases of some harbors where vessels, lying
at moorings, are linble to have their bottoms rapid.
ly coated or fouled by marine vegetation, or other-
wise injured by constant immersion, the floating
fire engine station or dock is constructed to keep
the floating fire engine out of the water, for which
purposs the hall of the station is built in compart-
ments divided from each other by suitable water-
tight partitions, some of these compartments being
capable of having water admitted into them. These
compartments are made of such size that, when
filled with water, they will cause the draft of the
floating station or doek to be increased by an amount
exceoding the draft of the floating fire engine, and
the cross girders connecting the two sides of the
floating station st the bottom are formed with era-
dles capable of supporting the float without injury,
and so placed that, when the hull of the station s
thus deeply immersed, there shall be sufficient
water over them to allow of the floating fire en-
gine entering the dock. When the flost has been
thus brought into position, the water is pumped
out of the compartinents by connecting the latter
10 the suctlon pipes of the pumps earried by the float, the dock
Hiing as the water Is thus pumped out, sud carrying the float
with it.  On the flost being roquired for service, water is at
once ndmitted to the compurtments nbove referred to, and the
dock sufficiently immorsed o sllow the vessel to tlont off the
cradle

The construction of the station will be readily understood
from the engraving, which we take from Engincering.

The floating fire engine stations are designed 1o obtain the
following sdvantages: 1. They ensble s small and handy
class of floating fire engines to be used in the most effectunl
manner, by placing them at all times under the immedinte st
tondanee of their crows. 2. Thoy afford complete protection

for the floating fire englnes, both from the effects of the

ery one of our readers should contribute to the o' ject, and an
appeal for assistance be made to Cougress. He concurs with
a previous writer that a charge for the use of such an instru-
ment would amply remuneraté the investors, and he offers
£25 to help make & beginning. By similar liberality among
nll clasges, the necessary funds conld be raised; but the
help of Congress to any such object should not be expected.
There is no personal greed to satisfy, ns {here is in such cases
ng the Viennn exhibition, and no adventurer who will
“lobby " the scheme through the two Houses; so the tele-
scope must be constructed, if at all, by pnblic spirit shown
in voluntary contributions,
JMPROVED EVAPORATOR.
This machine meets one of the great requirements of the

age, namely, a process of evaporation which, combining sim-

BADOUX'S RAPID EVAPORATOR,

plicity with cheapness, is within the reach of all; and as no

mechanien]l kuowledge is needed to ran it, it is peculiarly
adupted to out-of-town factories, plantations, ele,

The evaporntor is a strong wheel with hollow shaft, rims,
feed pipe for introducing hot
which, meoting a check in the

und eoils, 1 represents the
air or live or exhaust stesm,
arms into the rim, and I8 there
distributed through the coils. 2 represents the discharge pipe
for the air or condonsed steam, which can be again utilized
for heating feediug boilers, ote,

The tank ean be made of wood or metal, and to hold such

shaft, passes up throogh the

quantity ms is desired

or slenin powi it in snid that it does not whip or froth

r,nad

lguid, bat 1ifes and evaporates it from the surface.

woather and from chanes damngo from passing vessols, 3. By

The wheel s rotated by hand, liorse, |

When started, it can be Jeft to do ita work alone, the

agents, the Rahway Glue Manufacturing Company, P. 0. Box
851, Rahway, N. J.

The Sk Worm in Japan,

The Italinn silkworm breeder, Chiapello, who was lately
enabled to travel in Japan, and visit the silk districts of Bo.
shio, seldom entered by Europeans, publishes some interest-
ing particulars in the Moniteur des Soies. Chinpello was
greatly surprised by the almost complete want of mulberry
trees All mulberry plantations in that silk-producing pro-
vince are hedges formed along irrigation canals, from twenty
to twenty-five inches distant from each other; the single
bushes are separated by a distance of froma fifteen to geven-
teen inchex. Great care is taken in properly mavuring and
watering these bushes till the fifth year. The Japanese con-
sider the leaves from bushes four or five years old the best
food for worms which are preserved for propagation,
especially for those coming from the region watered
by the rivers F'squama and Sirostaz. Besides the
usual manure for the land generally, they give to
each bush, from time to time, a few spoonfuls of
finer compost, especially one prepared from a fish
guano, "The color of the eggs is suid to be influenced
by the kind of manure used ; the latter, as well as
the degree of manuring, is also stated to affect the
produce,

This extreme care as to the food of the silkworm
is n striking feature in the silkworm eulture of the
Japanese, which contrasts sharply  with the care-
lessness practiced in this respect by European grow-
ers. The same care is observed in choosing animals
for propagation, and a peculiar method is employ«d
for selecting the strongest, consisting in temporari.
ly exposing the cocoons to the ianfluence of cold,
whereby the weaker ones naturally die off. An-
other characteristic in Japanese silkworm breeding
Is that twice the room is given to each worm which
is allowed for it in Europe. The detection of dis-
cased animals is also worthy of notice, If n red-
dish point appears on the head, the worm is killed.
Somu districts have for centuries been famous for
the excollence of their silkworms, aud thelr eges
are lurgely used in Japan for propagation,

——~ < —
Longevity of Elephants,

It Is stated by Sir Henry Stisted, who had & com-
mand in India during the Sepoy rebellion, in 1857,
that some of the elephants employed by him had in-
scriptions upon their trunks showing their capture by the
British forces at the celobrated battle of Plussy, nearly one
hundred yoars previous. Pliny quotes Aristotle to the effect
that elephants live from 200 to 800 years, In a vegotable-
feeding quadruped, says Mr, Bucklaud, the duration of the
teeth offors a fair eriterion by which to Judge of the probable
extent of lifo, and wo think that Sir Everard Home is tho phy -
siologist who has observed that the teeth of the deer and sheep
are worn in much loss than fifteen ycars; those of the ox
xrih:~ in about twonty years; those in the horse in nbout forty
or fifty yooars; while those of the clophant will last for a con-.
tury. The longovity of the last mentioned snimal must be,
therefore, in all probability, very considerable although fali
ing far short of tho ancient estimate. .
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SEE—
IMPROVED PAIL PUMP,

Our engraving shows & little pump lotrodaced by Messes
A, Paget & Co,, of Loughhorough, England
I placed on & light cast iron stand, to which the
holding five gallons, Is bolted, A perforated
one end of the passage In the east iron stand. which, as
shown, forma the inlot to the pump; the other ond In closed
with a flap valve

The pump consists of an olastic circalar chambor, the sides
of whick are made of rubber, while the top and batton are
formed of east iron platos, with an opening and valve in each
he form and dimenslons of the air vessel are clearly shown
In tho engraving, as well as the position of the outlet and
connection with the hose

ll‘!.- '\Z-;n\;'l““
bucket

CIOen COTYMN

Cast In a plece with the lower

part of the air vessel is a bracket terminating in a pedal. A
spiral spring, attached at one end to the top of the bucket
und st the other to the pedal, by a short lengthof cord, serves
10 keep the pedal always in its normal position.

The alternate pressure of the foot upon the pedal, and the
contraction of the spiral spring whea that pressure is re-
lieved, compress and distend the elastic or bellows.like cham-
beor, actuating the inlet and outlet valves and forcing the
water into the air chamber and thence through the outlet.
The whole apparatus, complete, weighs twenty pounds, and
with it a jet of water ean be easily disoharged to a hight of
from 80 to 85 feot, at tho rate of two and one quarter gallons
a minute. 1f desired, the jet may be distributed in spray, by
the spreader shown in the illustration.

NOVEL AND CHEAP RAILWAYS IN PORTUGAL,

The question of working tramways by means of locomo-
tive engines and light rolling stock is at present in
course of receiving a practical solution in the kingdom of
Portugal, whoere two lines of considerable length are now
being made Ono line runs from Lisbon to Cintra, a dis
tance of 17 miles, whilst the route of the other is from Lis
bon to Torres Vedras, about 60 miles. Tho first line is
nearly completed, whilst the works of the second have pro.
gressed for about two thirds of its length. Both the tram.
ways and the rolling stock, however, are of peruliar con.
straction, says Hagineering, and neithor a railway nor an or.
dindary tramway, nor the two combined, will afford even an
approximate ides of the principle adopted on these lines,
The tramway consists of a central 42 1ba, rail of the Vignoles
suction, flanked on either side at a distance of about 20 inches
with timber longitudinal sleepers, the three being secured to
traverse aloopoecs, which are also of timber.  Upon this triple

and carriages baving one pair of broad
wheels central to their leagth, and running on the
timber sloopers, and at either end a bogle frame carrying
for the engine two, and for the carriages one, double flanged
whoel, placed centrally to the width of the carriage and work

' In the locomotive the pair of broac

the drivers, the small central wheels acting a:
In the carrlages, howover, the exact roverse of

5
§E
]
R

a i ] ‘ | vid y of ' )
piay by an : Ar r } nd
robber r ’ led | A *pimm r :

“w Inn \ ried pri f r ) tor
The rin in fa are thore for t will } teadied
and prevented fro avertar r  laterally | the outer
wheel The paue ’ 1t : : outer
whoels, whichk are 4 feet 2 Incl from ocent y conter of
tyres, the longltadinal timber on which they run being of

suMelont width to earry the engine whoeols, which are 14
inches broad, the breadth of those on the
44 Inches

The englaes have 11 inch eylindors,and welgh when empty

enrringes belng
¢ §

a little more than eloven tuns,and loaded, 18 tuns 5 cwt,, the
tanks carrying 200 gallons of water, The logomotives are

fitted with an ingenious hydeaulle armmngement, by means

of which the body of the engine in pros rved Inn horizontal

position whoen It Is elther asending or descending an ineline,
80 that the tubes are not uncovered by the water, the level

of which is indieated outalde, Tho power of ench of the en

gines already mado has beon tested up to 800 tans, which |

has been deawn by them on the lovel. Thoe earringes are of
three classes, thoso of the first class carry 16 passengers, the
pocond cluss 20, and the third clnss 24, The earriages are
14 foot 6 Inchos long, and are divided down the center by o
partition extending just above the heads of the passengers
when seated, so that n means of communication is loft open
The passengors entor the earringes from the sides, and are
seated back to back. Thero are also first and second class
composite earringes which earry 18 passengers; for mer-
chandise, substantial goods wagons are provided

In order to test the system a strip of land has been obtained
in Epping Forest, at Backhurst Hill, where a plece of tram
way road, 1,710 foot long, has been laid, with a short siding
at right angles to {t.  The junction between the main length
and the siding Is formed by a enrve 80 feet 4 inches radius,
laid at an incline of 1in 17, The main line—if we may so

term it—is on an incline for nearly its whole length, the
a0

steepest gradient being 1 in 18jand theaverage In 223 Up |

and down this line and round these curves, a number of
runs were made, both with falland empty earriages, at good
speeds and with perfect success, at the rate of about 20 miles
an hour, starting and stopping included. This corresponds
with the results of a great number of runa which had previ
ously been made over the same road, time being accurately
taken. The system has been developed %o its present de-
gree of perfection by Mr. F. H. Trevethick, the engineer to
tho Lisbon Tramways Company, who has bestowed the
greatest eare upon every detail of construction; and we feel
sure that under his care the system has been developed to
the utmost, whilst the commercial success of the enterprise
appears to be guaranteed by the large amount of both pas
senger and goods traffic between the localities which the
trmmnways will connect.

Eorrespondence.

Finding the Length of Belts,
T the Editor of the Scientific American:

Your correspondent, J. B, Doolittle, gives a very nearly
correct plan for finding the length of pieces to be put in or
taken out of belting. I wish to know the best plan for find-
ing the length of the entire belt. I send you & sketch of
mine which is nearly correct cnough, as I have proven both

by practice and by laying down the full size on o oo, It

In caleulated, as you see, by similar triangles, bat I want a

shorter way if there is one. A SAWYER,
Chester county, Pa.

Polar N;ulallon.
To the Editor of the Scientific American :

Mr. J. Arnett, C. E,, in the SOIESTIFIC AMERICAN of Jan-
uary 25, accounts for the terrestrial changes in past ages
which have been made manifest by the geological survey of
Ohio) by polar mutation, or, in other words, by supposing a
change of position of the earth’s axis with respect to its
surface,

We learn, from a study of celestial mechanies, that the
earth’s axis Is continually changing its position with respect
to a fixed point in space; but we have no evidenee that it is
changing, or over has changed, its posidon with respect to
the surface of the earth. On the contrary, it may be demon-
strated that such polar mutation could not result from any
known cause, Laplace says; *‘ The momentary axis of the
earth coincides with its third principal axis, and its poles of
rotation always correspond very nearly to the samo point of
its surface.” (8ce Mécanique Célesto, volume ii., page 859.)

Before assuming that polar mutations are the cause of ob.
served physical changes in the structure of the ecarth, it
should be shown that such polar mutations are mechanieally
possible. But this can only be done by assuming some exter-
oal, eccidental, and transitory foree, about which we know
absolutely nothing

Des Moines, Iowa. J. E. HENDRICKS

A Marine Camel,

To the Flitor of the Belentifie American:

1 sond youn g for » marine camel, s suggested by the
article by Mr. C. W, Stewart, in the SIEsSTIFre AMERIOAN
of January 18, 1878, for carrving fall laden vessels scross

the bar at the moath of the \ll-n--x]:p'l river

The back of this marine camel may be partly, or the whole
of its entire lengtl ench end would have to be
ubmerged to a depth sufficlent to allow the vessel to flont
into, s out of, & receiver, already mounted upon the track
The entire welght, when out of water, would be pivoted on

sabmerge ]

the erown of the prism, this priem being eomuposed of wood
and stone, and the crost sormounted by & huge lron mil of

circular form, running the entire length of the prism. The
equilibrium of the load is to be preserved by means of two
revolving flanges for each burthen wheel; the flanges are to
lap on the central wheel, and extend duwn each side of the
prism to its base. This locks the carriage to the prism, #o
that the action of the waves could in no way interfere ordis
place the carriage from the prism.

I submit this plan for a marine camel, first, because its
form admits of extending to any dimensions, without neces
sitating changes in carriage ; and, secondly, becanse the form
is the best calculnted to withstand the action of the elements,
and to give the greatest amount of strength, vertically and
laterally, with the least amount of material; and, thirdly,
no long axles are used, and, moreover, the strain and motion
impasted to the vessel while in transit wounld be something
similar to that when riding upon the waves. E. CrEW,

Inventor and Patentee of Prismatic Railway.

Opelika, Ala.

“9 - =
Iron Supports (o Brick Arches,

To the Editor of the Scientific American :

Iwant to build an arch of brick, of 10 feet span, 20 fet
length, and 9 inches thickness, with a rise or erown of about
3 fect, The walls on which it rests are light, aad I want to
| support it with iron cross rods at spring of arch. Of what
strength should the rods be, and how many will I need? Iy
thero any rule to compute the putward steain of arches?

Millville, N, J. A E B

REMARES BY THE EDrron.—If the arch has only its own
weight to carry, it will need four tie rods of one inch diame-
ter, one placed at 80 inches from each end of the arch, and
the other two at equal distances between, At each spring-
ing of the arch there should be a skewback laid upon the
wall to commence the arch upon, and the tie rods should
pass through these skewbacks (see engraving). the axis of

the rod passiug through the contor ol the de pihoof the maeh
at the face of the skewback., This skewback may be made of
cast iron, the plates ove inch thick, the angle brackets set ay
cach end and at every 30 inches in the 20 feer. One of these
brackets will oceur at each rod, and is to have the hole for
tho rod pass through it, the moetal being swelled out around
the rod so as to afford o flat bearing for the head and nut of
{the rod. If the arch s to be levelled ap with sand, « onerete,
jor other filling, or is to carry any other load, then the rods
I should be larger
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There i& & rals for finding the horigontal thrust of archon,
but it is too complicated for insertion here in all its gener
lity. For thin particular case, however, the following rule
approximatos noar enough for all practionl purposes:
Approximate rale: Multiply the cubioal contonts in h-:-(
of the sembarch, by the welght por ouble foot of the brick
work and by the horizontal distance in foot of the l\‘l.ﬂl'r of
gravity of the semi.arch from the springing, and divide ‘|In-
product by 7,000 times the hight in feet from tho speinging
to the top of the arch at the crown, and the gquotient will be
the rrea in inches of the cross sectioa of the tie rod. This
area should bo the area of the rod st lts smallest part, for
the battom of the thread of tho screw at the end,

7 ! be stated thus
b Iy, the rule may be stated
AV _-Illofl
77000 A

where A —=area of the cross section of the tie rod, « lrn.,.'ﬂl
in feot of semi-arch from springing to crown; t=the thick
ness in feetof the arch; I =the length in feet along thcj wall,
supported by one rod : w=the weight in Iba. per cubic foot
of the brick work ; s=the distance in feot horizontally from
the springing to a vertical lino dropped from |l.m center of
gravity of the somi-arch ;: and A= the vertical hight in feet

from the springing to the top of the arch at the crown,
Applying this rule to the case in hand, the values are as
110, £=84 ap

follows: a=10 approximately, =4, I=0, w
proximately, and & =3%. Heneo
; 5 X x 84
_IxExSxUOXH o405
7.000 x 3%

This is the area of the cross section of the tie rod, the di
ameter of which is about 0-785 inch. This is the diameter
at the bottom of the thread of the screw, Hence the diam
eter of the rod before the serew ix ent oneht to be about one

inch.

The rule here given is based upon the conditions that the
arch is not required to carry any load, the metal used is to
be of fair average quality, and the work well done. The
cast skewbacks may be made in two lengths of 10 feet each
for each wall, and bolted together endwise by bolts through
ears or lugs,

o -

The Mount Auburn Incline Rallway of Cincinnnti,
To the Editor of the Scientific American:

Few quick transit railway enterprises have been so pro-

ductive in final results as the Cincinnati inclined railway,

whick is known as the Mount Auburn Incline Railway of

. -~ . :
Cincinnati. It was commenced on May 11, 1872, and its con- | many of your readers:

struction is due to the skill and energy of a few of Cincinnati's
best citizens, such as G. A. Smith, Stacy Hill and James
Dougherty. It should be described to show the West Hobo-
ken and Hudson City people that, had they a few such men,
they would never put up with the slow, tedious, and danger
ous trangportation, by which they now travel and will travel
till a horse railway is laid direct from the ferry to Palisade
Avenue, running straight across the flats and then ascending
the hill, not by the hundred steps but by an inclined rnilw:\_\;
st an angle of forty-five degrees, or even steeper.

Heretofore all the communication between th2 city of Cin-
cinnati and Mount Auburn has been by a roundabout way
by horse cars or by a rather more direct route by stage, both
of which were long and tedious. The stage route was much
more tiresome, for it was necessary to employ four horses to
s stage, and the car was obliged to stop several times to rest
the exhausted beasts. And when, in the wirter time, the
roads are covered with ice, it was the next thing 1o impossible
to get up st all.  Under such circumstances, it was not, per-
haps, a brilliant ides 1o conceive the plan of an incline rail-
way. Bat, when carried into practical operation as we find
it to.day, it Isa credit to its designers, I'heincline, which is
gitusted at the hend of Main Street, is 857 feet 6 inches from
bumper to bumper, and there are two grades; from the bot
tom up about two hundred feet the nscent iy 82 feet in 100,
and the rest of the grade is about 26 feet in 100, making
about 275 feet rise on the whole line. At the top of the in
cline is situated all the machinery for working the cars.
This machinery, which is quite extensive, was designed and
built by John Cooper and Co., of Mount Vernon, 0. There
are 2 two flue boilers, about 47 inches diameter by 22 feet long,
srranged to work togethor or singly. These are stationed
abeut twenty foet from the head of the incline, and further
on, in the rear of the boilers, are placed two engines of 80
horse power each. The engines are connected together ut
quarters on the same shaft, with a pinion botween them
which works Into the wooden cogs of the clevating drum.
Thia drum is about ten feet in dismeter and about cizht feet
in length on each side of the cogs. These cogs are about 3
or 83 inehen pitch, and are stopped, or staggered, so that,
when the enginos are running up to full speed, there is not
the loast jur or jerk to thie car or 1o any part of the machin
ery. Atthe hiend of the incline, there In a vory ingenious
automaile brake for stopping the cars should one of the
haisting ropes beeak.  1f it would not take up so much space
1 wonldl deseribe it more minutely ; but I will only say now

Bursting Cylindrical Bollers,
that it is congldered perfect in its working and has lwnu("n\-‘ Tv the Hiditor of the Selentifio Amartonns
Iy atood the tests to which it has boen put. i .

Ther are two cars, one going up while the other goes It is to ‘,". rogretted that this subject s "“'" heing discusssd
down, and nearly balancing each other, To each ear there | in your widely |:~-ml jm:rull e nlmulm still in dr::bt: and
i atiached two r-upm of 14 inchos stoel wire; one in aused for | that the authority I:f I rﬂf“ﬂ-""l“ ‘I."""Y and t:ﬂlﬂf eminent
the holst rope, while the other morely runs idly over the sclontinls,. both of England ,m l;ln country,” is claimod as
snfoty whoe! and = only brought into play if the hoist rope | rs endorsing the “""".)' still ad "'":" to by Mr. Bakewell,
lm-ul(- on either one nf. the ears. Direetly over the safety | He claims that, in a boiler B, of a dllml‘!t"r.l. and with an
appamtus the engineer has his room ; and from this position | internal collective pressure "'P"‘“‘"“"‘l by 8°14 acting upon
From this room  its whole clrcumference, the half cirenmferones X, Y, X,
the whole working machinesy is operated by one man stand. measuring 1°57, would represent the measure of force tand.
ing in full view of the cars and track.  To hia right he has | ing to separate the upper half of the boller from the lower
his reverse lover which worgs the links on the engines 60 half at X, X. On page R!l.in the SCOIRNTIVIC AMERIOAN of
foot to the rear of bim, anc to his loft he has his throttle | February 8, Mr, Bakewoll gives an illustrated intended proof
lover, which ix connoctnd with the throttle valvos on the en. [of his proposition, which is as hopeless of being conclusive
gines by long light rods running on rollers or shoaves; and | na that of the !:lll"l'lﬂ, who, with c!lpluml in his pocket and
with hix right foot he cofitrols the brake on the elovating ‘ brimofull of seience, returned m'lnn doﬂnfx parents, and, st
dram, by which he is enabled to bring the cars up easily ] ting dcwn to s cosy supper 1.)f which two birds fnr.mcd n main
agninst the bumpers It ix surprising to see how easily the | dish, to illustrate his learning, remarked : | will prove to
engineer can stop the car without causing any bumping. 1| you that these two doves are three “* (ilad of that, my son,
have soen him stop the cars time after time, so casily and at | motherand I will take these two; you take the third.” The
the same time =0 quickly that it seemed as if it would be | student’s chance for the third was not & bit worse than Mr.
impossible to draw a sheet of paper through between the | Bakewell's for the extra foree he claims as h-ndin{: to burst
bumpers on the end of the ear and those at the head of the |a boiller. I hope I may be more fortunate in giving a con-
incline. In the engineor's room there is also n telltalo to | vineing illustration.
show the exaet motion of the engines while running, and The half circle X, Y, X, beingdivided into, say, eight parts,
also a long lover attached to the aforesaid safety brake. This | ench are, a or 4, would have a pressure npon it of 1§35, To
is nged only in ecaso of nccidont, to enable the engineer to
have full control of every part of the machinery, although,
as I have already stated, the safety brake is automatic in
ita operation ; but the lever makes the brake doubly safe,
which Is of great importance where so many people are con.
stantly going up and down,

There was a little timidity felt at first by some who were
obliged to go up the hill and had for many years used the
stage coach, but it did not take long for them to banish all
fear. The cars can easily carry sixty passengers in a load ;
and at one time last summer, during the hot season, they
carried nine thousand people in the course of six hours.
One feature of the road is the accommodation ; the managers
will run up & car for one passenger as willingly as for sixty.

Their system of signals by bells is perfect, The time
taken in making & trip from top to bottom is about thirty-
five soconds, which is found to be much better than fifteon
minutes by the stuge or lorse cars, especially when the
thermometor stands at 25° below zero, There is someo talk
of erecting two more incline railways in the spring, for the
accommodation of people in other parts of the city, for they
will go back upon the high land to live, railway or not. The
builders of the machinery which is already running will
probably be consulted in relation to the new roads, for their
experience on the first incline has brought out a great many
points which will give an immense advantage, not to them
only, but to the company putting up the road.

Mount Vernon, O. 0. C. WooLsox.

_ — -

Timed Turbines.
To the Editor of the Scientific American:

he can see the entire Jength of the inecline

use two different illustrations, let the pressure upon ares
a, a, ¢, @, be represented by the four dotted radial lines
b, b, b, b, bisecting the arcs centrally. The vertically acting
forces will then be represented by the vertical lines ¢, &%,
¢, ¢'; and no other vertical forces can be shown to exist.
Thus the vertical pressure tending to tear the boiler at X is
to tho pressure upon the # circle X, ¥, as the sum of the
lines ¢!, ¢2, ¢, ¢*, is to the sum of the radial lines b, &, b, b,
or as 1 to 1'57, nearly, (the result is as 1 to 1'562, the approx.
imation becoming closer as the number of subdivisions a, a,
is increased). Or, taking the left hand illustration, the press
ure upon each arc d, d, d, d, being 1377, the resultant ver-
| tical pressures will be ¢!, €%, &, ¢*, which equal radius Y, Z,

It is believed that the final solution of that hardworked |and are, when added up, §; while the horizontal f.omp are
problem, as to how the water propels the turbine, relates represented by the lines 1, 7, 7, 7, equal to radius X, Z, or to

The following view of the turbine may be interesting to

| simply to time, thus; Moving water is a strict observer of |8 force of 4, which tends to tear the boiler at Y. Let the

time; it falls, flows, curves, bends, ote., in a certain time. question be examined in still another way, Suppose the

Man demands that the turbine shall make certain time [upper half circumference removed, and a rectangular shell
- > 3 3 \ : o . . i

(speed), discharging the water at a certain time; but he for- | Put in its pisace, ora straight plate across along the diame.

| gets that the water, and not he, fixes the time in which it | ter X, X; what then becomes of the tearing pressure at X, X,

| claimed to be measured by 1577 And yet it is & fundamen-
1al Jaw which cannot be questioned that the tearing pressure
at X, X, so long as these points remain the same distance
apart, is the same, no matter what the configuration of the
vessel nbove it may be, whether it bo spread out to thrice
the width of X, X, or thrice as high, convex, concave, undu-
lating or any other shape whatsoever.

As a fruit of this deplorable delusion, a patent has already
been issued upon a convex or concave piston, claiming, upon
this theory, to obtain greater pressure than can be obtained
by a usual piston. In calculating the power of an engine
upon this theory, the transverse section of the eylinder ceases
to govern the estimste, and the degree of convexity of the
| piston, with its dinmeter, would take its place. This false
theory, in the abstract, may deceive; but when applied, and
the consequences which would result therefrom are reflected
upon, its absurdity becomes so glaring that any further argu.
ment must surely seem superfluous. If Mr. Bakewell will
carefully read over again Professor Henry's lotter (and
| others) probably he will find that, while endorsing the prop-
| osition that the collective pressure nupon the half circumfer-
ence is 1'57, he did not neecessarily mean that the tearing
pressure,-at X, X, is equal to that prossure. Let us have
that letter. If it indisputably endorses Mr. Bakowell's
theory, I can only exclaim  ““To ere is human—oeven among

A vory brilliant meteor win observed here on January 25, | the mighty ! But if so, Profossor Henry will not Liesitate to
ahout 7 P. M., and the circumstances aro worthy of note, make the corroction,

Williamsburgh, N, Y. Ronenr CREUZBAUR,
when suddenly my attention was arrested by a very bright ! L — e W—
light, which illuminated the surronnding sceno: at the same | Cooling and Heating our ¥ousos.
time I heard a whirring noise overhead, and, on looking up, | 7 the Editor of the Seientific American ;

I beheld & meteor of large size moving along the sky. In a |
fow seconds from the time 1 first observed it, an l“\pltminn !

will be moving as demanded; hence,
* ¥ature, and not man,
“Has fixed the Iaw, then change it if you can.*

An the above only specifies that nature, not man, fixes the
igsucs, the information given falls short of practical value;
but this is ss intended, leaving to others to fix, philosophi.
cally or experimentally, the exact point. The question
wounld be simply this; As the greatest attainable prossure of
the head wator upon the buckets, as the propelling force, is
desirable, how long or through what distance can this
pressure be allowed to act before it will have deflected the
water from its forward motion to that proper for the dis-
chiarge, a8 here, of course, is the point for the issue ?

Fair Grove, Mo, J. B. REYMAN,

REMARES BY THE EpITOR :~We suspect that our readors
will feel more confidence in the facts deduced from experi-
ment than in conclusions based upon metaphysics, however |

ingenious and interesting. In the present case, experiment !
has well determined the laws governing the action of tur.
bines, and eur correspondent will be better satisfied with the
work of Wiesbach, Rankine and other authorities than with
his own

— - - T
A Meteor In Nova Scotla,

To the Editor of the Scientific American:

About the time mentioned, 1 was walking along the streot |

In regard to the plans and remarks of Mr. Dodge in your
innuo of Febroary 1, 1878, T deaire to make an explanation in
defense of my suggestions in your lssue of October 14, 1872,
to which my abbreviated nnme ** Egbud ** was subscribed,

| and to describe my inventions for simplifying the heating and

but 1 do not remember any ae- | cooling of our dwellings.

companied by such rare phenomena J RS
Halifax, N. 8 ;

oceurred nnd fragments of tho moteor, of varied colors, were
seattored in all directions about the sky. I

I have on many occasions observed meteors of rare bril
liancy and great magnitude,

‘ Mr, Dodge says that: ** Unloss the air in the building was
i at a higher temperature than that outside, the current would

4o e
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direction of the air current is natuml, aa the escapes in bulld.
ing are higher than the air chimney. In mining shafts, of
few foet dopth, the modifying influence of the earth in sens
ibly felt;and among our large class of miners, who inhale the
alr changed by underground currents, many diseases are
unknown. My invention for the action of earth on air for
cities is both simple and cheap. It is to make an excava
tion like a ground cistern, close by the house, if necossary,
and then take clay pipes, with joints to fit, and lay them
from the bottom connecting passage in a square, one upon
each other. An outer and inner square is desimble, up
to tho earth’s surface; then fill up the space with earth
: and connect to a chimney of suflicient hight to be above im-
I pure surface air. An iron box, filled with wooden flues, or
two such, can be used, and any length of air passage can be
obtained. For heating purposes, the air woald be of genial
warmth whon coming in contact with the heater, and would
-1 save a large per cent of fuel; and as the heater need not be
at a high heat, the life sustaining particles would not be de.
= stroyed. It is only where the air is impure through some
cause that dampness is required to renew vigor,

Of course, action and reaction produce change and purifi-
cation; but how shall we seck and produce it, by costly
heating and steam apparatus with fans, or by Earth’s labora-
tory, in conjunction with Natare's regular laws?

Mr. Dodge and the engincers of our government bulldings
would find much expense saved by modifying the air an de-

‘ scribed, before forcing it to its destination.
i Budd’s Lake, N. J. Exos Gonre Boop.

Entomology In Congress.

! To the Editor of the Scientific American :

; I notice, in an article under the above heading, on page
04 of your current volume, some strictures upon the dobate
in the House of Representatives, at Washington, upon the

of Agriculture. Allow me to thank you, in be-
half of myself and thousands of other farmers all over the
country, for thus speaking a good word for us. I am glad
that Mr. 8. 8. Cox belongs to New York and not to the State
of Maine, for the honor of which latter 1 have a sensitive
regard.

Cudgel, soundly, Mr, Cox and any one else who exhibits so
unmistakably his Darwinian relationship, not to the monkey,
but to & certain long eared quadruped whose stolidity is pro-
verbinl. Belabor him well; but yet I fear that as little good
will come to him from your lusty blows as would come if
they were aimed at his four-footed consin, We take a kind
of maliclous pleasure in secing the chastisement adminis-
tered, just beeause it is aimed at culpable ignorance.

‘When the farmer sees the crops over which he has spent
his time and energles, his fruit, grain, vegetables, cotton,
grass, overything, damaged, in his own fields or othess, to
the extent of millions of dollars annually it does not matter
whother the destroyers have the proportions of elephants
or of microscopio insects. Vory gladly and hopefully he
looks to the sciontific men of the land to show how the ene-
my ean be restrainod nnd the crops saved. Let the “bug
bunters” be sustained and encouraged, for our insect foes
are many and alarmingly destructive.

Thus much to you, Mr. Editor, to let you know that your
© efforts are noticed and appreciated by farmers as well as by
- those engaged in purely scientific pursuits,
Naples, Me. Samver F. PERLEY.

Sclence and Theology,
% the Editor of the Seientific American :

Your excellent articlo entitled *“Can buildings be sot on
firo by steam pipes ¥ leads me to lay before you the following
“deductions, based upon the acknowledgment of water being
emblomatical of the God of Heaven in life and power, ete.
1. The life of God, having been manifested to the world
r its salvation, not for destruction, He will never pormit
r o olemont of five to originate in any of the
4 of His spiritusl existenco, one of which is

[, being eternal, precludes the idea of
: I to consume water, its represontative,
_never take a place In the economy of
uminating purposes.
omnipotence of God being indisputable, man has »
field from which to develop power, the basis of

JaMes HALLY,
to A. J. 8., anent ‘' perpetual motion,”
The living God alone gives lifo. So
rer has, and never will creato it, or its

0tion. J I

one chief Inapec-
rnor Hoffman), and
' of the po-
law was re-

1a left free to sustain life and produce combustion, and the | ers under a law which ls pot in existence?

T. Leox Capsren, Consulting Engineer
No, 201 Varick street, Now York city

ENOINEERING NOTES,

[Rxtraets from papers read before the American Soclely of Clvil Enginesrs,)

In & paper upon * Rall Economy,” C. P. Sandberg, C. E.,
of London, gives the following regarding

IROX RATLS.
The American demand for English ralls, of say 500,000
tuns yearly, is unlikely to diminish soon. The Iate increased

expenss of iron adds to the cost of railroad construction, and
tends to reduce the quality of rails. Welsh rails were often

the Cloveland district, il making has greatly improved,
chiefly by the increased application of fottling in the pud-
dling furnaces, Still the buyers must guard against lamina.
tion and brittleness, by tests for strength and wear, applied
before the ralls are lald.  Rails made of suitable iron, with
proper section, will not break in winter; in Seandinavis,
with a elimate more severe than in America, no accldent has
occurred from broken rails, though cross sleepers are exclu.
sively used. But a very small portion of the iron rails
shipped to America will stacd the proper tests.

No late improvement promises so much to perfect iron
rail making as mechanical puddling. By meansof the Danks
and Spencer appliances, more rails can be made at areduced
cost and of a better quality.

STEEL RAILS.

The demand during the past year kas been so great for steel
rails that they can hardly be obtained at any price: the sup-
ply is limited by the lack of ore free from sulphur and phos-
phorus, and recourse has been had to extensive mines in
Spain, It is hoped that America will supply herself with
steel rails, and import only those of iron required for new
lines or light traffic. There is a scarcity of suitable ore for
the Bessemer process throughout Earope, except in Sweden,
whore the recently discovered coul will render the ores more
available,

The Siemens-Martin process of steel making (superior to
the Bessomer in requiring a less pare ore), has thus far pro-
duced so littlo that it can hardly be called a source of supply
in the great market.

Steel rails are now so well made that they rarely break,
except when the flange is punched, and this should be done
only while the metal is hot, or the notch drilled and then
slotted, Although a steel rail is generally thrice as strong as
an iron one, when punched or the flange is cracked the iron
may be the stronger. The steel is made as soft as possible,
say with one third per cent of carbon; for not by hardness,
but by homogeneity, is it superior to iron. Usually a steel
rail will carry one fifth more dead load than an iron one;
hence, for the same traffic, the steel rail, in comparison with
the iron, should not be reduced in weight more than 20 per
cent.

Buyers should require each rail to be permanently marked
to indicate date, maker's name, and quality, that subsequent
use may determine which manufacture is best.

TRAFFIC CAPACITY,

The amount of wear or life of a rail is usually expressed
in tuns passed over it before rejection; properly the apeed of
travel should be taken into account, and 220,000,000 speed
tuns is a fair expression of the endurance of extra iron rails,

The average life of iron rails in England for ordinary traf.
fic I8 about 10 years; in and near London it is 2 years or less ;
on the continent, f.om 12 to 15 years; and in Swedoen, with
Jess traffic than in England, from 15 to 18 years,

The weight passed over good iron rails before rejection,
hias been found to average 10,000,000 tuns; this may be taken
to represent thoe life of extra iron rails, und six times that, tho
1ifo of good 56 pound steel rails. On the London and North
Western line, stecl rails have lasted 20 times as long as iron,
and on the Metropolitan Railway, with the groatest traflic
in the world, where iron would not have lasted six months,
stool will stand from three to four years,

Equally important with the weight of a rail, is o proper
section. In England the double-headed rails aro still goner.
ally used, snd clsowhore in Europe the flat bottomed pat.
tern, o8 also in America. A specially bad section s the Erie
61 pound rail, which could bo replaced by a 45 pound rail,
wall proportioned.

The late Professor Rankine says that the weight of the rails
per yard should equal 15 times the greatest load on the loco-
motive drivers in tuns. Pordonet, in France, takes 12 in
place of 15; tho writer, by adopting a section which pormits
a fishjoint stropger than the others in goneral use to be made,
takes 10 and logs; thus for . 60 pound rail, the weight on
drivors is put at 6} tuns.

Fish plates of steol will enable rails to carry from 15 to 20
por cent greater load than if iron were used of the same
soction,

The Philadelphin and Reading Rallrond, on rails mado
with great caro by the compnny, prefors not to exceed 4 tuns
on o 64 pound rail, and the rail section has been graduslly
increased to counteract wear and tear from even this medium
load,

On the Erle Railway, 5.4 tuns weight on driyers has been

found too great for best 70 pound iron rails, and, with a speed

imperfect in weld ; now they are sometimes also brittle, Tn |
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"~ bo from the hotuse throngh the tunnel and chimney. In|pealed on February 4, 1871, and there Is no such law now in l for heavy frolght trains of 15 miles per hour, should not
‘warm weather, the alr would be heated in our dwellings, and | existence : but some of the deputies have been working un- I""""‘l "} tuns.
it is also In winter heated by fuel; so that If the space in the | der the old law In Westchester county up to & fow months | gx FERIMENTS OX TIE RESINTANCE OF STONES TO CRUSHING.
tunnel or pipes is corresponding to the aize of the dwelling, ago, Inspecting steam boilers and demanding six dollars for | Mr. C. B. Richards, C. E., has recently experimented upon
eithor in breadth or length, it must dew In the outer alr, | such Inspection,  In It not s fraud on manufsctarers, brew- | o o0, kinds of Ameriean bullding stones worked into 1 inch
which becomes modified and purified by the earth.  Oxygen | ers, ote., to makeo them pay for the inspection of thelr boll- | and 1} inch cubes, with flat and smooth faces,

The wpecimens were crushied between the plane faces of
two hardened steel hemisphieres, the curved portions of
which wero seated in corresponding cavities of steel blocks,
fixed in the machine. Hingle thicknesses of lace leather
were interposed between the stones and metal surfaces ; thus
the pressure was uniformly distributed ; it was in all casen
applied to the faces of the cubes parallel to the natural bed
of the stone, and carefully increased to ropture by pouring
shot into the hollow welght by which the strain was eaused.

Sixteen specimens of granite from 6 quarries gave from
8,020 to 15,622 pounds, minimum, 9,838 to 18,778 pounds,
maximum strength.  Fourteen specimens of sandstone from
8 quarries gave 5,806 pounds minimum, and 8,056 to 10,028
pounds, maximum strength. And 10 specimens of white
marble from 3 quarries gave from 3,905 to 12,917 minimum,
and 5,976 to 18,972 pounds, maximum strength. FEach
was a 1 inch cube. The specimens falled by breaking into
slender prisms and pyramids with axes normal to the pros.
sure.

In a paper upon

ROCK DRILLING,
it Is stated that a percussive steam drill, with 3inch eylinder
and 6 inch stroke, making 300 to 375 strokes per minute will
drill in the coarse gneiss rock common to New York lsland,
B4 Inch holes at the rate of 8 inches, 1§ inch holes at the rate
4} inches, and 1 inch holes at the rate of 5 inches, per minute,

THE CHARACTER AND FPOSITION OF NEUTRAL AXES AS SEEN
BY POLARIZED LIGHT.

Mr. Louis Nickerson, C. E., states that the results of exper-
imonts made by him show that the neutral axis is a flexible
line, truly parallel to the top and bottom sides of a rectan-
gular beam, and passing through the center of gravity or its
sections only when the load is evenly distributed from end
to end, or when the beam is infinitely long; and that when
thero is a local pressure, the neutral axis is more orless gov-
erned in its direction and form, by the strain passing from
the point of local pressure towards the point of support.
The same writer says that in tests made upon columns which
changed their forms under pressure, s series of extended
rings or periodic waves appeared uniformly separated after
the columns had assumed permanent form. He considers
that hollow columns if sufficiently under stress within elastic
limits may be greatly strengthened by bands placed where
these waves would otherwise occur, It is inferred that one
third additional material will thus double the strength of the
column.

THERE is in course of construction at Woodward's Gardens,
San Francisco, & salt water aquarium of modest dimensions,
yet designed to be complets in all its parts. The aguarium
will be mainly under the surface of the ground, in order to
secure an even temperature. There are fifteen tanks in all,
one of which is for fresh water specimens. The tanks vary
in size from 300 to 1,000 gallons capacity, the largest contain-
ing eight thousand pounds of water. Several of the tanks
are fitted up with sea worn rocks, some obtained at the Clff
houso,and some at Santa Cruz. There will be room for marine
plants, shells, corals, ete. It is the intention to obtain deep
soa animals and other rare denizens of the deep, with a live
shark or two, a devil fish, ete.

®
L

MAXUFAOTURE OF ELBCTRICAL APPARATUR.—The Sie-
menses have extensive works in Berlin, in St. Petersburg,
in London, in Vienna, in Dresden, and in Tiflis. The Berlin
establishment, it appears, employs 550 workmen, and sent
out in the first half of last year the following npparatas: 700
olectro-magnetic and 1,750 magneto-electric pointer, 12,060
Morse writer, 12,407 rallway bell signaling, and 231 Hughe's
type printer. That is only one example of the way Ameri-
ean inventions are copied on the continent. The firm (Sie.
moens and Halshe), now consisting of Ernst and his brothers
William and Charles, celebrated in October last their twenty.
fifth anniversary, when s sum of $40,000 was set apart asa
pension fund for the workmen.

- e Qv

M. Fouque describes a visit he paid to the Azores in 1807,
having been attracted by news of a voleanic eruption taking
place in the sea, near Tercoira. This had spent itself before
Lo arrived, but he wont to the scene in a boat, and bottled
somo of the gas from a part whero the water was in a state
of cbullition. He found it to contain ehiefly hydrogen and
compounds of hydrogen. The Aszores are, in formation, a
true type of marine voleanio regions,

——— -i0r®>» —

Proaness or Hoosao Tuxxen 1o Frunvany 1, 1878,—
Extensions of headings in January, 207 foet; opened from
east end, westward, 18,840 feet; opened from west end,
castward, 8860 feot. Total length opened, 22,199 feet.
Length remnining to bo opened, 2,882 feot, being 192 feot
moro than half a mile,

©r-o

Tur consignment of half a million of salmon eggs from
Germany, herotoforonoticed by us, has arrived at New York
in good condition and iy considered important. In England
some extensive importations of salmon eggs from Norway
have lately been made,

— o
L

Tue dip or inclination of the magnetic needle was diseoys
ored in 1576 by Robert Norman, an optician of London, e
first constructed the dipping needlo,
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The Invention herewith Hlustrated is a convenlent machine,
and leveling roads. It lses.
woeods and gmall obstruc.
tions on the carriage ways of cometerios, public parks, gar-

recontly patented, for scraping
suitable for removing the

dons, ete., and, boing actusted by horse pow-
or, will doabtless be found an efficiont and
yaluablo substitate for the slow and tedions
work of the hand shovel hoa.

Tho apparatus is mounted, as shown, up-
on four wheely, the axles of which are con:
neoted togothor by the Jongitadinal bracen,
A A At B are a number of poculinrly
shaped bars, through eyes formed In the ends
of which the forwand axlo, C, passos, These
bars oxtond back tothe rear of the manchine,
and their extremitios aro bent down so as
to form an obtaso suglo resembling a calti
vator tooth, D is tho rear axle east witha
number of pendent partition pleces, E E,
which servo to keep the bars at a uniform
distance apart.  Attached by suitable stand.
ards to and above the rear axle is the rock
shaft, F, tho ends of which are bent to form
arms, one of which is shown at G, To these
army, by rods, H, are fastened o transvorse
bar, not represented, which passes under the
bars, B, In the socket on the rock shaft, IY,
is placed a lever, 1, which is worked by the
person using the machine.

When the device is in use, the ends of the
serapors rest upon the ground. The scrap-
ing tooth, it should be noticed, cover the on
tire surface, notwithstanding the bars, B,
aro separated by the partitions, E.  As the
machine is drawn along these sorapers tear
up all grass or weeds, leaving the ground
level and clean. In case, however, an ob-
struction is met, the bar, striking the same,
will be raised by the contact and, having free
movement, being only held by the forward
axle acting as a pivot, will pass over the ob-
stacle, and drop sgain by its own gravity to
its former position. .

The bars, B, are of varying lengths, and
are arranged so that their rear ends form
neirly a right angle. The pieces, J J, are a
number of weights so arranged as to slide
along the upper edges of these bars, and are
held in any desired position by set scrows Their object is
to give increased pressure to the scrapers at the ends of the
bars when the machine is used on hard ground, and their ef-
fect is of course sugmented or diminished as they are moved
toward or away from the scraping portion.

The lever, I, being turned, operates the rock shaft, G,
which, by the mechanism abové described, raises the trans.
verse bar, and with it the bars, B. By this
means the man walking behind can throw the
scrapers into or out of action at pleasure, At
tached to the lever isa hooked rod which
catching in a projection on the rear axle, holds
the lever down, and thereby keeps the bars
ralsed when transporting the machine from
place to place,

The advantages of this device, as a labor.
saving invention, are sufficiently obvious to
need no further description. It seems to bean
implement in every way efficient and adapted
to the wants of gardeners and those having
private roadways to keep in order,

Patented through the Scientific American
Patent Agency, October 8, 1872. For further
particalars address the inventor, Michael M.
Brooner, Superintendent, Rosedale Cemetery

Orange, N. J.

— 40—
AUTOMATIC CAR COUPLIKG,

~ The principel objection which holds good
against & large proportion of the automatic
ou couplings that have been devised is a want
of gimplicity, a multiplicity of parts which,
by thelr expensive construction and difficulty in o
under disadvantageous eircumstancos, neutralizo the advan.
tages of the invention. The apparatus which we herewith
illustrate, is the least complicated arrangement of its kind
that has come under our notice, and, from sn inspection of
the working model, we are inclined to consider tho claims of
ita Inventor, as to its effectivencss, well founded,

In general appearance it is very similar to the devies in
ordinary use. The mode of connection is the common link,
either straight or, if sdapted for cars of different hights,
goose-necked, and a simple pin. Fig. 1 shows the devico at
tachied to two freight cars, and in Fig, 2 it is ropresented in
section, The bumper msy be divided into any suitable num.
ber of compartments. In the present case it is divided into
two by the partition, A. At the rearof the hole, In this par
tition, through which the coupling pin passes, Is formed o
rocess, B, in which the end of the pin rests, ns shown, and is
thoreby supported while the cars are being run together, ©
is & bont lever pivoted within the bumper at the rear of the
partition, A. When the end of the coupling pin is placed in
the recoss, B, it pushes the upper arm of this lover back,
ewingiog the lower arm forward. As the cars meet, the link
entars the bhottom compartment of the bumper, strikes against
the lower arm of the lever, pushing it back, thereby canning
the upper arm v move forward, striko against the pin, and

Scientific
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tiu'n n;unlly drops into

push it out of the recess. The pin
fts wlot and through the link.

Fig. 1 is more especially designed to show the y
the doviee just before coupling, and also to e
invention, with the exception of the downward projoc

indicste that th

BRUNNER'S ROAD SCRAPER.

ends of the levers, D D, occuplos no more space and, indeed,
is hardly distinguishable from the old fashioned coupling.
To uncouple freight cars, a chain may be carried from the
pin to the roof, by which the pin can be easily withdrawn.
One of the principal advantages of the apparatus, other than
those already stated, is the facility with which it may be
giadually introduced on a road, as new cars _aupplied with

NORTHROP'S AUTOMATIC CAR COUPLING

peration | it can be readily attached to old cars on which the comMon

coupling i used,

Patented through the Selontific Ameriean Patont Agency,
Juno 11, 1872, Furthor Information may be obtained by ad-
drossing the lnventor, Mr. Bamuel G, Northrop, Wilming.
ton, N, C,

ting | soda 1ye,

" Artificial Tortolssshell,
According to the Art Journal, the appearance of tortoise-

osition of | shell may bo given to horn by brushing it over with a paste
o | made of two parts of lime, one part of litharge, and a little

which s allowed to dry. This Is the same as the
Indisn hair dye, and acts by forming sul.
phuret of lead with the sulphar eontained
in the albumen of the horn, producing
dark spots, which contrast with the bright-
er color of the horn, Artificial tortoise.
shell is made by melting gelatin with va.
rious metallic salts. The greatost comb
manufactory in the world is in Aberdeen.
There are thirty-six furnaces on the works
for preparing horns and tortoiseshell for
the combs, and no less than 120 iron screw
presses worked by steam. Forty years
ago ladies’ back combs—which were larger
than ladies’ bonnets are now-—were made
in England and the United States for the
Spanish Peninsula and South American
markets, They were often a couple of
feet wide, encircling two thirds of the
hiead, and from six inches to one foot
high on the back, the top being wrought
in open work ; to these the Spanish ladics
nttached their veils. As muoch of the
work was done by hand and with the saw,
and the polishing was entirely manunl,
the prices were high, averaging $156 to
$20. Tortoiseshell was much used to do-
corate furniture by the Romans., Accord.
ing to Pliny, Carvillus Pollio was the first
to apply tortoiseshell to ornamental pur-
poses. The fashion for this style of de.
coration increased ; and in the daysof Au.
gustus, the patricians ornamented their
doors and the columns of their rooms
with this substance. At one time tor-
toiseshell was used for making watch
cases, but the art seems to have fallen in
to desuetude, although the results of at-
tempts to resuscitate it were shown at the
London Exhibition last year.
— =

Precantions in Using Gas Machines’

The following suggestions, for the use of
gos machines in which light and inflam-
mable hydrocarbons are employed, are

from the instructions to insurance agents recently issued by
the New York Board of Fire Underwriters:

The vault or house in which the gas is manufactured should

be at least twenty-five feet distant from the main buildings.

Stop cocks should be placed on both the gas and air pipes
near the machine in the vault; also on the gas pipe near the
pl:\c;‘ where it enters the building, and on the air pipe near
the air pump, when the pump is in the cellar
or building. The vent pipe and filling pipe
must be so arranged that one cannot be opened
without opening both. All the main gas pipes
leading to the premises lighted should have
an inclination toward the gas machine so as
to return all the condensation that may take
place in the pipes. The latter should be thor-
oughly tested before the gas is turned on.
The vent should be open and the air pump
shut off while filling the machine with fluid.
Never allow a light to be used in or near a
gas house or vault. No barrels containing
gusolin or other fluid, or from which gasolin
has recently been emptied (yet full of vapor’)
should be allowed to be kept in any cellar,
barn, shed, or outbuilding where other pro
perty is stored, or where there is a lability
to use a fire or a light, Great caution should
be exercised in the selection of a trustworthy
apparatus, and that a competent person be
sent to put it up, There are many machines
in the market made of poor material and in
the cheapest possible manner, the manufac.
turers of which, by false represontations,
make large profits, Never allow a machine to be placed in
the collar of o dwelling, as it is apt to greatly endangoer the
lives and property of the occupants,

Norweglan Narrow Gage Rallwayw,

Another link in the narrow gage railway system of Nor-
way has been completed, in the Christiania-Drammen line,
which was opened on the Tth of October last. This railway
is 32 miles in length, and is connected at Drammen with the
3 feet 6 inch line, running to Handsfjorden, 58 miles in
length, and with it making a continuous line 88 miles long,
besides the branch to the silver mines at Rouguberg, 174
miles, opened in 1872, and another to the Lake of Kridem,
16 miles. Owing to the excoeptional ditficultics in con
struction, the Christianis-Drammen Railway lhns boen the
most oxpensive of all the narrow gago lincs yot bullt in Nor
way. The total cost for the 82 miles was $85,000, For the
whole of Its length, the line runs through a most beautiful
and pleturesque country, and will command o Inrqo and
yearly Increasing tourist passonger teaflio,

- ®r -

Provesson CorRNwALL, of Columbia Colleg , N, Y., s,

by monns of the spectroscope, dotocted & notadls amount of

indivm in various samples of aine blends from New Huamp
shire and other States,
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RAILWAY TIMBER BRIDGE.

Our ehgraving illustratcs a timber bridge, construcied to | prizes will b

carry the Southern Railway of Canada over Kottlo Creck, at
St. Thomas, Ontario. The work not only is an excollent

!prulup!".}

a system of heating house

| elrenlation

and the wator of s« her

efliciently,
awarded for an el

wers, ¢l

ctro.-magnetic machine, for

s and apartments, with constant

for n process of meat preserving for drying

example of type construction, but s romarkable for the ra E\\.nn‘_ for an industrial application of the spectral analy

pidity with which it was completed.

Its oxtromo length is |
1,306 foot, divided into 786 feot of trestlo work and 630 feot !

sis, ote

Among the sgricultural prigses wo may mention one of 0,000

of houso trussing ; the latter is made up of 14 spans, resting | franes for steam culture, and ono for the best means of dis- ‘
upon timber p‘qn. The extremoe hlghl of the structure is | tributing powderod manure

92 feet. Thero were used In its construction 1,070,072 feet
of timber, board measure,
4,600 lineal feer of piling,
nbout 85 tuns of wrought
and 87 tuns of cast iron,
The work was commenced
on the 20th September, 1871,
and completed the 18th Feb.
ruary, 1872—a period of less
than five mouths, and part
of which lay in the severe sea.
pon. Moessrs. Dunn, Holmos,
and Moore were the con.
tractors, Mr. M. Courtright
being the president of the
railway, and Mr. M. N. Fin.
ney the engineer-in-chief.—
Engineering.
— - e -
Freanch Prizes,

The Société d'Encourage-
ment pour l'Industrie Na-
tionale, of Paris, has pub-
lished the programme of
premiums and medals, to be
awarded between the years
1878 and 1878,

The 2,000 franc prize (1873)
for a steam launch 40 or 45
feet long working at 9 knots
an hour in still water, and
carrying sufficient fuel for
12 hours, working at maxi-
mum speed.

A prize of 8,000 francs
(1876) for a steam engine of
from 25 to 100 horse power,
burniny a8 a maximum in
full work 700 grammes of
coal per horse power per
hour, weighing less than 300
kilogrammes (660 pounds),
and costing from £60 to $100
per horse power. During
trials the competitors will be
at liberty to make use of any
kind of fuel and system of
generation which they pre-
fer.

A prize of 1,000 francs
(1873) for the best domestic
engine, designed with the
special object of assisting
home work in towns.

A prize of 4,000 francs
(1878) for progress made in
the process of hemp and flax
spinning. Thia prize will be
awarded to the manufacturer
who ehall, on a production
of mcre than 20,000 francs'
worth of yarn, effect an
economy of 16 per cent on
tho power employed, and a
degroo of fineness exceeding
150,000 feot per pound for
the flax, and 20,000 feet for
the hemp,

A prize of 2,000 francs
(1874) for preparing fibers,
hitherto subjected to card-
ing,

A prize of 8,000 francs
for s filo cutting machine.
The cutting tool of this ma-
chine to have a form mathe.
matically true, to act with.
out shock, and not to be lia.
ble to excesnive ropairs, The
cost and muintenanee of this
macling, its production, and
the driving power required,

must be such that the re.

sults obtained offer sensiblo
advantages over those ob.
tained by hand work.

A priza of 06,000 francy
(1878 to 1875) for & practical and cheap moans of dressing
millutones, 80 a8 to remove the existing dangers of this in-
dustry. This prize was founded by subscriptions made in
La Forté.sousJouarre.

In tho chomical arts, prizes are proposed for the wholesale
manufacture of oxygen and nitrogen, the utilization of wasto
muterlals, the production of graphite suitablo for ponolls, for
& troatise on steel, bused on cortaln experimonts and having
for its object Improvemont in the stecl manufacture, and,
lsstly, for & process capablo of dislnfecting and clarifying,

'OIYVINO ‘SVWOHI IS LV dD(I¥d ¥WIEWIL

In the section of the Beaux Arts there are two entries, one

(1874) for the manufactiure of good photographic paper, the
other (1878) for a process to produce photogeaphie electro.
types which may be printed from In a common press, and
used instead of wood engravings.

- -l

Cemuxt vor Learnen, —Ten parts of earbon disulphide
and one part oll of tarpentine are mixod, and as mueh gutta
porelin added ng will rendily dissolve. The surfaces of leath.
er must be freed, with a hot lron, from fat, aud the parts once

jolned should be well prossod until they are firmly united.

RAILWAY PROGRESS IN 1872,

The Chicago Railway Review publisl:os carefully compiled
statistics, showing the rapid progress that has been made in
the construction of railways in the United States since the
oponing of the first 28 miles of the Baltimore and Ohlo road
in 1830, From the various portions of the statement show
ing the sdvance made in the past year, we extract the follow

ing intoresting facts

The number of miles added to all railways in 1572 was
7025, It is estimated that at least 10,000 miles more of road

are under construetion and

will be completed before

the close of 1873, Progress

was made on 353 roads, In

Hlinois 8374 miles, a dig

tance greater than sny oth-

er State,

\ The total number of miles

) in that State on

work was done aggregated

1,401%, the labor being dis
tributed over 28 milroads

In New York coustruction

was carried on over 1,3083

miles, 32 roads, The

finished

on anyone line was on the

finished

wore

which

on
i longest distance
! Atcheson, Topeka, and San
ta Fé road, in Kansas, 500
miles being laid during the
past year. The progress
in the States, Territories
" and Provinces is as fol
lows, on the
number of miles completed
and in course of construc.
tion: Alabama, 200; Ar.
kansas, 3106: Californis,
580 ; Colorado, 317; Cana
da, 635;
Dakota, 65; Florida, 83:
Georgia, 138 ; lllinois, 1404;
Indiana, 304;
Eansas, 778; Kentocky,
463 ; Louisiana, 106 ; Maine,
42; Massachusetts, 165 :
Marvland, 418; Michigan,
! 625; Minnesota, 942; Mis
sissippi, 178 ; Mizsouri, 584;
Nebraska, 2 New Hamp
, 162%; New Jerses
79%; New York, 1,828):
North Carolina, 266 ; Ohio,

7543 ; Oregon, 136; Poun
syivania, 732} ; Tennessee

! 340 ; Texas, 637 ; Utah, 1
Vermont, 120; Virginis,
421 : Wisconsin, 797. The
aggregate tunnage of the
l roads increased to
i nearly 200,000,000 annual.

Iv.

ings has averaged about 23

estimating

Connecticut, 53;

Towa, 913;

¥.

has
The increase in earn

per cent & year sivce 1851,

The past year will be es-
| it pecinlly noted as dating
' the beginning of the oper-
ation of narrow gage roads
in the Enited States
members of the milway

s
system for general busi
| ness. In the latter part of
| 1871, the first =oction of

! the Denver and Rio Grande

road

u]wnl'.l—:ﬁ

was completed and

miles  from
Denver to Colorado Springs
—and it was maintained in
efficient
operntion during a winter
of unprecedonted severity,

and economieal

In the mountain regionsof
Colorado, the
paying gagoe has been fixed
at 36 inches;

maximum

and this has
been adopted for the moun.
tain extensions of the Col
orado Central from Golden
City, the terminus of the
i f 4 feet 84 inch gage line of
(i the In Utal,
prs also, the 86 inch gage isan

accomplished fact,

company

From
Salt Lake City starts the

- Utah  Southern, alrewdy

ompleted (81 miles), con,

nocting with the Amorican Fork road, completed 17 miles;
while to the north runs the Utah Northern, already tinished
for 25 miles, The Kansas Central hias been built and opened
for B0 miles
will bo the opening of the Cairo and St. Louls road, extend

More important than the lnes sbove named

Ing over 1560 miles, midway between the Hlinols Centenl and
tho Misslssippl river, From this road, the narrow gage BV
tom In the South may bo said to devive almost ity ohief 1m
portance, A project s also on foot for the constraction of

line from Bt, Louis into the heart of the Nouth, east of the
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filled. This operation and the subsequent grinding of the
beans should be performed just before the coffee is needed | ™

 object of which In to bring the iron ere of
w0 conl of Tlinofs together at & point favor-
nanufacture. 1t is also understood that the narrow

wid Riploy, Tonn., to Missiasippl olty on the Gulf,
Cairo and 8t. Louis connoction by way of Paria.
W has alrondy 95 miles in operation, Tt should be
1 that o road is proposed to connect St. Louis with Kan-
sa8 City and Leavenworth., An alr line, narrow gage, In also
proposed betwoeen St. Louls and the Atlantic seaboard, The
total number of milos of narrow guge road completed and
begun during the past year is 617,

COFFEE.

Mr. R, P, Howitt, of this city, has recently published n
woll written and instructive volumo, ontitled “ Coffeo, its
History and its Uses,” from the pages of which we cull the
following interesting facta:

THE COFFEE PLANT

i, in its native state, an evergroen shrub, having oval, shin:
ing, sharp pointed leaves, white, fragrant fivo-oloft elustored
corollns, with projecting anthers and oblong, pulpy berries,
which are at first of & bright red color but aftorwards become
purple. The flowers, which rosemble those of the jessamine,
fade very soon snd aro replaced by akind of fruit not unlike
a cherry, which contains a yellow fluid enveloping two small
soeds or berrios, convex upon one side, flat and furrowed on
the other. These seeds are of a liorny or cartilagenous
nature; they are glued together, each being surronnded with
a peculiar corinceous membrane. The period of flowering
does not Jast mare than two days. The sewds ure known to
be ripe when the berries have a dark red color.
PREPARATION OF THE BEAN.

Whon the fruit is gathered, it is measured and thrown into
a loft. Within twenty-four hours, it is submitted to the
action of the pulping machinery. The pulped berries remain
for a day and a night in process of fermentation, when the
mucilaginous matter is washed off. In an hour or so the
coffee is removed for curing, This is effected by spreading
the beaus in a thin layer exposed to the sun which, in a short
time, absorbs all the water, leaving the coffee fit for housing,
Milling is the next process. Here the berries are placed in n
wooden trough and the parchment and silver skins dislodged
by the friction of a large roller. The coffee is then passed
through a fanner or winnowing machine, whence it emerges
perfectly clean. Sizing and hand picking follow; and lastly,
the produce is packed and forwarded to the markets.

CONSUMPTION OF THE VARIOUS KINDS OF COFFEE.
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added, quh;)tly becomes deoply colored, it s an evidence of
tho presonce of gome ronstoed vegotable substance or burnt
wugar. 1f, whena few graing bo sproad upon a picco of glass
ind molstened with a fow drops of water, soft particles like
broad crumba ean bo pickod ont with a needlo, this iy anoth-
er proof of adulteration. Chicory communicates a reddish
brown tint to water, whioh pure coffes scarcoly tingos. The
game substance muy bo readily detected under the miero-
seopo by tho size, form and ready separation of the cells of
the collulie tissue, by the presence and abundane cof the
dotted duets and wpiral vossols. Ronsted corn can be ghm-
ilarly rocognized by the peouliar character of the starch
gening, Tincture of lodine instantly tells the presence of
corn or beans by tinging the cald decoction a bluo color,

8o-called rye coffeo whould never be used.  Apart from its
inferfor flayor, it han boon found that a singlo mouthiful of
wholesome broad containg more nourishment than a dozen
onps of a beverage made from ronsted rye.

- O -
Phosphoroscent NMiIXtures.

Phosphorescont tubes have been sold in France and Gor-
many for several yonrs, but the method of their preparation
hns not been divalged.  Dr. Scelhorst, of Nuremburg, has
been oxporimenting on the subject, und very considerately
mnkes public the best way to secure mixtures that will afford
all the colors of the rainbow and are capable of use in imi-
tations of flowoers, inscots, and objects of naturnl history,
After the powders are prepared, they can be sticred into
melted parafiing and by means of a brash, any pattern or de-
gign may be put upon glass, By protecting the glass in a
frame, the powder will retain the property of glowing for a
year or more.  The putting of phosphorescent mixtures up-
on glass in the form of flowers is capable of very beautiful
application, and is one that has not been very extensively
practised. With proper care and study, a landscape could be
drawn on glass which, after exposure to sunlight, would
shine in the dark and form a picture of considerable dura-
tion. The use of the paraffin is to protect the powders from
the action of moigture and provent decomposition, As a
goeneral rule, it is bettor to hormetically seal the mixtures in
flat bottles, when they will retain their good properties for
years. The following colors can be obtained very readily :
Green,—Hyposulphite of strontia, heated for 15 minutes
over o Berzelius lamp and for five minutes over a blast lamp
until it is fused, yields a yellowish green color after exposure
to sunlight, Thegame color can be obtained by taking equal
parts of carbonate of strontin nnd lae¢ swphuris, heat gently
for 5 minutes, then strongly for 25 minutes over a Bunsen
burner, and finally five minutes over a blast. It is granular

In the United States, Brazilian coffee is consumed in the | gnd yields a fine green color, darker than the preceding.

greatest quantities, nearly 300,000,000 pounds being used in

Blue.—Sulphate of strontin is prepared by precipitating

the yeur 1871, The Java berry is next in popularity, finding | with sulphuric acid from chloride of strontium the precip-

its principal markets in this country and in Holland. This
variety of coffee improves by age.

itate is dried, heated in a current of hydrogen gas, then over

0ld Government Java | o Bungen burner for 10 minutes and for 15 to 20 minutes

owes its fine flavor to the evaporation of the caffeicacid, which | gyer a blast lamp. The product sometimes yields a yellow

is the prineiple that imparts that harsh, bitter, and astringent
taste which cannot be disguised. Coffee is also exported to
this country from Maracaibo, La Guayra, Ceylon, San Do-
mingo and other West India islands, Central America and
Mexico.

METHODS OF MAKING COFFEE.

The roasting of coffee in the best manner requires great
nicety, since much of ihe quality of the beverage depends
upon the operation. It is usually roasted in a hollow cylin-
der made of perforated sheet iron, which is kept turning
over a brisk fire. When the coffee has assumed a deep cin-
nsmon color and an olly appearance, and the peculiar fra-
grance is perceived to be sufficiently strong, it should be
taken from the fire, well shaken and permitied to cool. Not
more than half & pound at once should be roasted for domes
tic use, and the cylinder should never be above one third

for use. The French, who are celebrated for their coffee

making, use various kinds in combination, such as Java, 2

Mocha, Rio and Maracaibo. These coffees are so delicately
and in such due proportions mixed as to produce a bouguet

phosphorescent light, and when this is the case, it is neces-
sary to give it another turn ovér the blast lamp.
Yellow.—Sulphate of baryta 6 parts, charcoal 1 part,
fused over a blast lamp, at first afforded no light, but after
24 hours gave an orange yellow light.

It may not be generally known that magnesinm light will
suffice to bring out all the effects of phosphorescence nearly
as well as sunlight.

Pasteur’s Method r;r Preserving Wine.
A great deal has been said and written about Pasteur's
wine heating process, and it has been difficult to determine
what value to put upon the testimony of those who have
tried it. Professor Neubauer, of Wiesbaden, publishes a
note of some experiments, conducted by himself, which de-
serve to be read with attention. He says that the tannie acid
and extractive stuff of red wine precipitate most of the
Ibuminons constituency of the wine, so that when the wine
is heated it does not thicken or become milky. In his experi-
ents, he carefully corked the wine and covered the corks
with parchment paper, and warmed the bottles over a water
bath, for half an hour, from 60° to 65° (!, Bottles of wine of

of aromatic flavors. With respect to quantity at least one the same sort, heated and in natural condition, properly

ounce of coffee should be used to make three ordinary sized
cupfulls. The coffee pot shonld be first warmed, and the
water poured over the coffee,  Whatever is uxed for clearing,
white of eggs, isinglass, etc,, should be disgolved before
mixing.

There are abont one hundred and seventy-five patents in
existence for coffce pots. The best form known is one
which digtils the coffes, never allowing it to boil. By this
process the infusion does not become blnck, bitter or ﬁlnl;:, and
can be served at any time, with all the aroma of the bean,

ADULTERATIONS,

The means resorted to for detecting adulterations in coffee
are of three kinds, namely, certain physical characters and
sppearances presented by adulterated samples, the micro-
nrcope, and chemistry. The first means consist in noticing
whether the sample in the mass eakes or coheres, whether it
floats in water or not, and the color of the infosion. If the
ground coffes cakes in the paper in which it is folded, or
when pressed between the fingers, there in good reason for
believing that it is adulterated, most probably with chicory.
It, when & few pinches of the suspected coffee are placed
lpon water In a wine glass, part floats and part sinks, there
in reason 10 believe that it containg chicory, ronsted corn or
analogous substances, The coffee doss not imbibe the water
but flonts on the surface, while the other matorials absorb
the water, and gradually gubside 1o the bottom, Aguin, if
the cold water to which & portion of ground coffeo hag heen

labelled, were stored in his cellar; and, on the occasion of the
meeting of a club in Wiesbaden, numerous specimens were
produced for trinl, It was unanimously resolved at this
meeting : “ That the wine which had been heated was far
superior, in odor, taste and ripencas, to the specimens taken
from the cask.” This decision of impartinl witnesses, known
to be good judges of wine, created such o gensation among
wine growers that they immedintoly formed a company to
purchage the necessary heating apparatus of the French
manufacturors.  The wine is in this way rapidly prepared
for the market. It will bear transportation to warm climates,
as was proved at the opening of the Suez Canal, on which
oceasion Pastour’s wine was preferred to all others. White
wines have not been so thoroughly tested, and it is a ques-
tion whether they are %0 much improved by heating as the
clarets. Our American wine manufacturers ought to repeat
these experiments.
- - - —
A hf)(‘ﬂ:‘r\' has been formed in England under the title of
the National Health Boclety, which Is to have for its object
to help every man and woman, rich and poor, to know for
contiling o hogin i o oA i, e
nre the holding of munlhi\' mm.~lln gt I"‘f.‘l’“"('d
) gy for the reading of
papers; the establishing of elasses for instraction in various
0co library and an in-
formation office,

Fronks of Electriolty,

Mr. €. N. Simmong,oleetriciun of the Western Union Telo.
graph Company,communicaten to the Chicago nter-Ocean the
following account of the electrieal phenom enn which aeeom .
panied the great storm of January 7th and 8th: The disturb.
ances wero firat noticed on the wires in central Town, The
lines lending west wore rendered usclows for the transmin-
gion of messages, owing to an Incespant dinchurge of oleotriel-
ty, incrensing in intensity until it would leap from one strap
of the switch board to another, neross the intervening space
and then, in o luminous stream, to the ground plate of the
lightning arrester,  Another singular fact obmserved wos that,
on gome routes where n number of wires occupied the same
poles,one wire alone wayg highly charged or so affocted that to
work it wag an imposuibility, while all the others were en-
tirely free from any oxternal influence, In gome cases, the
wire occupying the top of the pole would apparently receive.
the whole ehinrgo; in others, the bottom wire would be af-
feoted, nnd in n few cages the churge was equally distribo-
tod among all the wires In the Chicago office, the effect
wag similar to that obgerved in lowa, and every observation
confirmed the opinion that the center line of the storm was
due enst from Des Moines, Towa, to Detroit, Mich,, narrowing
in ita limity north and gouth as it approached the latter place
where it arrived on the evening of the 8th ult., and rapidly
subsided. A high wind varying from twenty-five to twenty-
eight miles per hour accompanied the storm.

At the eastern slope of the Rocky Mountains,a similar phe-
nomenon has been frequently witnessed upon a wire run-
ning north and south, bat rarély on an east and west wire.
Mr. Simmons ascribes it to the fact that, under the theory
that the earth is charged with electiricity negative to the at-
mosphere, there must be a point where discharge oscenrs or
neutralization takes place. At points where the relative hu-
midity of the air is very great, this is donbtless ever silently
going on: but during seasons of intense cold, when the air
i necessarily dry, the combination is evidently rendered
more difficult and the tension thereby greéatly angmented.
If under these circumstances, good conductors such as tele-
graph wires are interposed,they would certainly assist in car-
rying a good part of the atmospheric charge to a point whero
tho electrical tension was far less. What the electrical
condition of the telegraph wires on the same pole was, to
render one more gusceptible than another to this inductive
influence, or why wires running in other directions than east
and west should not have been similarly affected, are prob-
lems yet unsolved. A recurrent storm, it is hoped, will
afford an opportunity for more extended and accurate ob-
gervations.

Electrotyping and Light.

Woe recently published an engraving and description of
the new magneto-electric machine devised by M. Gramme.
It consists briefly of a circular electro-magnet with poles con-
gecutively turned before the magnetic poles of a magnet and
the currents collected in a plane perpendicular to the poles.
Without entering into any more extended explanation of the
invention than that already published, as above indicated,
we have now to note the results obtained in electrotypy
and the production of light through the agency of this ma-
chine. M. Gramme states, in Les Mondes, that, at a rapidity
of 275 turns, the instrament caused 8,101 grains of silver to
be deposited in one hour, at 300 turns, 9,317 grains, and at
325 turns, 10,305 grains in a similar period, This last speed
was too great, producing n heating of the coils which, if it
had been continued, would have injured the machine.

A much larger apparatus was used for the production of
light. TIts hight was 4 feet and its weight about one tun.
The wire rolled on the electro magnets weighed 667 pounds
and that of the three coils used, 195 pounds. With 300 re-
volutions per minute, expending about 4 horse power, M.
Gramme obtained a light equal to that of 900 carcel burners,
& more intense artificial illumination than has ever hereto-
fore been produced by electroomagnetic agency. The calori-
fic effects at the same speed of 800 turns were remarkabie.
A copper wire of 28 lines and one of iron of 52 linesin thick-
ness, both 89 feet in length, were made red hot. The same
iron wire in a length of 8 feet was completely melted.

-0
Blue Color of the Sky.

M. Collas, of Paris, comments in Les Mondes of December
12, on M. A, Lallemande's paper on the blue color of the
atmaosphere, in which it was attributed to a change of re-
frangibility due to a partial absorption of the chemical or
ultra violet rays, In 1870 M. Collng, in an article in ZLes
Mondes, attributed the blue color of the Lake of Geneva and
other waters to the quantity of silex held in solution, which
is brought down by the tributary streams from the strata
through which they pass. Numerous observations since
have induced him to believe that the blue color of all the
water of the globe isdue to the same cause. Theair every-
where always contains more or less of moisture due to cvap-
oration from the water of the carth; the water thus evapora-
ted always containg a greator or less quantity of extremely
fine insoluble particles, Silex, says M. Collas, is one of the
most common  insolublo substances in nature, and, through
evaporation, performs the same fanction in the blue sky that
he believes it does in the blus waters of the earth. He be-
lieves his theory s confirmod by the intense blue of south-
orn skies, where cvaporation §8 80 much greater than in
the colder north,

G Pr———— —‘4..'.—‘_.

Tue Berlin Geographical Sooiety has opened subscriptions
for the contemplated Congo expedition. Dr. Qlssfiold, the
glacier explorer, who is to bo the leader of the enterpriso,

has himself contributed noearly $5000,and there is every pros-
poct that the full amount necessary will be forthcoming,
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2 PATENT OFFICE DECISIONS.
TARLET FOR CLOCK FRONT ORNAMENTAYION ~SAMUEL . JENOMN.-
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Facts for the Ladies,~Mes M. G, Palllips, Fort Ans, N. T, has bad a
Wheeler & Wilson Lock-Stitch Machine since 1884, dolng shirt wark and
family sewing, without repalrs, and it Is now In good working ardor. See
the now Improvements and Woods' Lock-Stiteh Ripper.
———

Recent Amevican and Foreign Patents.

Improved Automatic Fan.

William Lawrence sad Josoph Sanders, New Albany, Ind.~This Invention
has reference 1o & class of fans which are made to operste automatically
by means of clockwork or similar motive power, and eonsists In the con-
stroction and arrsngement of parts, whereby the fan ts made portable so
that It can be readily moved from place to place, and made adjustable by
elevating or depressing so as to throw Mo carrent of alr in any particalar
directios.

Improved Conlbreaking Machine.

Ratas A. Wilder, Cressons, ean.~This fuvention relates (o & new ma-
chlne for breaking and assorting coal, and has for its object to obtaln, as
neaAr aa practicable, s clean fractare in breaking, and avold thereby the pro-
W8e prodoction of waste or coal dust. The Invention conalsts In the con-
straction of s borfzontal cestrifugal machine whose rotary breaking plate
has projectiag teeth or catters that redace the coal while the same rests
agalost stationary breaking plates. The rofary broaking plate Is perforated
1o enabdle the reduced coal to pass through (ts meahes upodn a rotary disk,
from which the larger pleces are by centrifugal foree thrown into a chute,
the smaller pasaing taroagh a stationary raker, aad thea off the edges of the
dlsk, and the smallest through the meshes of the dlak, which is aleo perfo-
rated.

Machine for Making Plaited and Paflfed Trimmiogs.

Wollwood Murmy, New York elty,~This laveation consists of & palrof
intormittingly rotating rollors, ofther with or without pufing teoth or cogy,
combloed with a palr of folding blades or knives {n such manner that a strip
of cloth will be pialted on each burder with a row of pufly between, the
plates of each alide belng reversed as to cach othor.
> Improved Steam Pamping Engine.

James H. McConnell, Harmar, Ohlo.~This Invention relates to now and
uneful {mprovements {o steam pumplog onglies, and consfata in the box
m, ¢ nnd movablo ovor the seat, combined with a valve having

AhAL the aln valve (s aotuated by stoam admitted thereto by the
uﬁgd&unln.nlumum steam should fall to give the requi-
sita throw 1o maln valve, that effoct will be Insured by theaction of the neck
upon lw.ul the grooves In the sldes of the valve seat, and the orifices,
mm--. for permitting any steam to escape In case the valve
‘shonld loak so that 1t will not fnterfers with the proper working of the

Paste tor Making Stercotype Molds.

‘Samuel Crump, Xew York city~This [nvention conalsts 1o mixing asbes-
tos, In Iarge or small proportions, with the paste which 13 used {n making
w'a'mu aereotype molds, It 18 proposed to 01l in the cavities In the
back of the matrix, which havo hitherto been partly Alled with pasteboard
o obtaln the requisite stiffuess, entirely with this pAsto, a0 that,
‘with the pasting of the sheets together, the paper will be largely saturated
vppmwu.umoxmmuummmu.mun the
-molds, to 3 certaln extent, fireproof, #0 that & greater number of casts of the
- molten metal can be taken from 006 mold or matrix than can be taken from
the ordinary molds,

~ Improved Hond Weeder,

Henry B, Sherwood, Westport, Conn.—The blade of the weeder i a thin
and narrow steel plate, the sfde and end edges of which are beveled off wpon
Shelr lower sides. The ends of the blade are slightly curved spward. This
coustruction ensbles elibier end of tie blade to be used as may be conve-
nlent for removing weeds between or close to the sides of the
Mﬂmmmuu—ammmnnamwm
#mm«mnammmg Two shanks
mumwmmmmmmuumm
“Nh-ﬁn

Improved Planeforte Hammer Head.
mmmmmunmum object Lo  ro-
a duce s planoforte hammer head which shall present a thin and elastic sur-
! Ahe string and retain (is original clasticity after long and constant
mae; 20d the lnvention conslsts 1n the construction of the hammer head of
Judia rubber provided with an opeatng near {ts Up or striking surface. The
openiog sesr (he tp of the hammer besd presenting a thin and elastic sar-

0 the string, the hammer retains 1ta original elasticity after long and
‘The strings of the plsno are saved from wear by reason of the
,wm-ﬂhn—nm There 14 economy fn both hammers
%, 84 the latter are not worm out, and there is Do necessity fors
1o develop  soft, gentle tone. See sdvertisement In another

Improved Compound for Cure of Toothache.

Franeis J. Oswald, New York elty.—~This compound for the enre of tooth
acho consiata of oasenicn 0f bergamot, essencs of citron, esaence of lavander,
essenee of romaloe, essence of narell, mixed In alcohol

Tmproved Whiffletreoe and Trace,

Robert I I8 Stawart, River Vale, Ind. < This isvention has for ite object
to avold Infury to feld plants by the projecting onds of slngletrees or whif
fotrees Of agricultural wachines, The luvention consleta I 8o construets
ng the whitetroos or singlotrees thnt (he traces when attached thereto
will bo fush with thelr ends

Improved Vealt Crate,

Hamphrey Hamphreys and Bugene W, Mamphreys, Sallabory, Md ~The
object of this lavention v to provide practical and economieal mesns for
transporting berries and other tender fraft (o small boxes or baskots which
ara paoked Into erates, The tnvention conalats In comblning and construet.
Iy the parts of & grite so that the contents of the baskal are kept cool by
the alr, which froely elroulntes through the open erate and nround and over

the baskets.

Tmproved Muaslie Lent Turner,

Gearge Robb, MeDanald, Pa~This favention relstes to a now attachment
to planofortes, melodeons or argana, for turning over leaves of music by
meana of pedals, and withont necossitating the use of the hands for that
purpose, The foyention conalsts In the Aresngement and connection with
each other of usorles of vibrating arms by whieh the musfo Is turned and

beld in any deslred position, This rods conncct with pedals, so that the
player may, by weans of sald pedals, catse (he vibrating frames or arms Lo
be swung In either direction, thus attaining full control over the musle,
which may be swung back and forward sl plessure.

Tmproved Refrigerator.

Willlam M. BaXer, Fariville, Ind.—~This Invention relates 1o & new cobs
struotion of refrigerator or lce box, with (he object of utlllelng the coldness
of the oo water in the preservation of the contents and In obtatnioga drft
of cooled alr. The Invention conslets In & novel armaogement of alr and
waler passagos, which cause the air that enters the refrigerator to become
cooled and remaln dry, and the water to cool the alr passages and sldes of
tha refrigerator.

Improved Band Tuck for Grain Ninders.

John Deall, Defance, 0. —This Invention consists of & stick of wood or
metal sultable for tucking the twist of the grain band under, suspended
from the wrist by & strap, sad from & thumd sack & Hitle in sdvance of
where 1t Is suspended from the wrist In such s manser that It will not later-
fore with the legitimate operations of the band tu forming, applying, and
twisiing the band, but will bo ready at hand for grasping quickly to tuck
the twist under and save the tucking of 1t by the fogers, which Is very try-
ing 1o them. The thamb sack Is secured on the thumb by the wrist band of
the tucker, which gpoes through the upper end of the sack for that purpose.

Improved Thread Waxing Attachment for Sewing Machines.

Clay E. Lewis, York, Pa.—The lovention consists in & heater, arranged for
heating the horn and waxing attachment. With an sttachment of this char-
scter the thread s only wastd as the work progresses, »o that none is lost
by the wax becoming 100 hard by long standiog, as (s tho case when Iarge
bobbins of waxed thread are prepared beforehand.,

Improved Fly Trap.

This Ingenious lttle device is the tnveation of Mr. Perry A. Burgess,
of Dutler, Yo, and s an improvement on the simple and well known
method of iy catching, by covering a tambler
with a plece of bread covered with molasses
on 1ts under side, and plerced with s hole in
the middle. The present contrivance s a
faaged disk of tin, wood or other sultable
material with a central hole and xn Interior
recoss underneath flled with soft leather, felt
or other absorbent substance, It is placed on
M tumbler, tho vessel being proviously filled
with soap suds, The absorbent Is smeared
with molasses. Attracted by the latter, the
nnsuspecting 0y enters the central hole, but
onreachingthe object of his destre mecta with
destruction by tumbling off Into the soap suds
below. The device Is 1fostly simplo and quently cheap,and (s une
doubtedly eficlent., Patented through the Sclentific American Patent
Agency, April 90,1572,  ¥or further particulars see advertising page 134

Improved Machine for Twisting Oakum.
Lewis Howard and Charles Howard, Watkins, N.Y.—The In 1 1

Improved Hilllard Register.

Marton MeKay, Topeks, Kaneas,—This invention has for [ts objeet 1o pro-
duce & double regivter, In which one side will not count game If the other
slde has wou the game immediatoly preceding. The favention conaists in
+0 connecting the pawl by which the game counting arbor is tarned witha
movable bar, aod in comblaing 1t with projecting pins o the polat connt-
{ng ahaft and wilh & vibrating frame, so thst whenever the pofat counting
Index on one side has completed & revolution the gamie cousting paw) on the
other sido will be thrown out of [f-r. not to operate at the snd of the same
game. Al posaible coufusion 1s thus preventsd, aod none hut the mlhl
games wil) bo recorded,

Improved nllway Snow Plow,

samuel W, Hemenway, Lansing, lows.~This invention cousiats of fan
blowers with suction and discharge pipes, bined with the per sides,
havingholes toallow the snow to be conducted Into the suetion plpes, to
be taken up by the alr bissts aud discharged over the side of the way,all In
wuch manner that the know may be taken from the front snd Alscharged
aver the bank at the alde,

Tmproved Excavator.

Bamuel I, Alger, Oswego, N, ¥ ~This (avention bas for its otject to for-
atsh an improved excavator or self dumplog cart, which shall be so con-
structed a4 to ralse the dirt and discharge It into the cart. The wheels sre
rande with deop rims, to the loner sides of which are sttached the buckets
ar olovators which receive or takeo up the dirt and dlacharge It foto the box.
The elevatorsare made with hinged bottoms which are held in place by
spriags, 20 1hat, should the elovators strike & stone, (e hinged backs may
yield snd the elevator pass on without delng broken. The box Is maede o
the form of & hollow cylinder with & portion cat sway, snd s rigidly at-
tached tothe axie. The buckets or excavators are made with open laner
sides and move close Lo the curved outer surface of the box antll they psss
above the open part of the sald box, when the dirt fallsinto the box. Levers
are so arratged Gpon the axle that when the box s n position Lo receive the
dirt, they may project forwand along the outer side of the forwaed part of
the arms of the draft ball, so that they may be secured i place, holding
the hox 1o position to recelve the dirt. When the box is faoll, sad the cart
lias been drawn to the place where the dirt s to be dumped, the lockiag
pins are removed. As the eart (s started forwand, the wheels Ia their revo.
lutfon earry the levers and the box with tbem, dumplog the dirt.  Whea the
wheels have made half & revolution, and the open side of the box s direct-
ed downward, 11 §s beld (averted untll the dirt has ail passed out. The pias
Are then removed, when the weight of t5e box drings It and the levers dack
tnto thelr former position,

Conveyor nnd Separator for Conl Breaking Machines.

Rufus A. Wilder, Cressona, Pa —This Invention nhle. to & new machine
for conveylng coal from one breakiog bine to in redaclag it to
different sizes, snd for taking out any required size or sizes Detween the
breakers wiile so conveying the coal; alio, for distributing the different
kiods of coal Lo the several chutes or pock ste that Bold It. The lavestion
consists, principally, I the xry t ¢! an endless rotary wire screen
between two cosl breaking machines, sad In the combinstion, with said
screen, of & notched or slotted separator, which will remove sty destred
Zrade from the coal that Is delng conveyed on the screes fromm one breaker
to the other,

Improved Hose Coupling.

Joha T, Condon, New Orleans, La., aad Frank Jeffers, Pawtucket, B. I.—
Tbehose 1s received In & tade at one end and Is compressed by a cutring
and band nnt. Thee fon at the oppoaile end is . but the tabe
s separate from the coupling and inserted fa the hose. Thls tube (s Laper-
Ing, and the hose ts compressed spon it Dy mesns of the ring, which is drawn
ap o8 10 the bose Dy the band nut. This zut serews Ioto the couplingand
draws the ring by meads of the shoulders oo its laner surface. The fnzer
sarface of the ring Is formed with projectisg beads. The two parts are
coupled logﬂlnby meunot & loose band made In two semicireles, con-

dand 1 by tubular caps. On the foner surface of this
band is a projecting ﬁbot fange. Longitudizal siots ave made In the part
of tho coupling which cuts through the groove which receives therid. The
rib {tself has openings at two points to correspond with Ihese siota. The
parts of the coupling are merely clapped together, and the band Is turned.
When the openings {n the rib correspond with the siots, the logs enter, anZ
then the band 1s tarned, which pl the op

Improved Car Coupling.
Charles Gallagher, Tauuton, Mass.—~This tavention has for Its object to
farnish an improved car coupling which shall be so constructad a» to couple

In combinlng & rotary tube, a spring Angered tube, guldes and drawing rolls
#0 W8 Lo twist and slinpe crude tow Into ropes. By tho use of this lmprove:
ment tho material s twisted with great rapidity and nicety, effocting also
much saving lu manus) labor.

Improved Cultivator.

James Shorrill, Harrisburg, Oregon.~This fnvention has for {tsobject to
furniah an fmproved seed sower and cultivator. The wheels revoive

the cars fcally as they are run together, and which may be ua-

pled from the platfe top, or slde of the cars; zud It conslets In the
hooks, made with curved (nner euds provided with colled springs and cords
or chalns, and arranged to operate in tion with the d tamper
heads,

Tmproved Sash Holder.
John R, Adams, West Galway, assiguor to himself and Fraak F. Carndug,
Amsterdam, x. Y ~This Inveantion !s aa Improvement (s the class of ssad

upon the axles of theaxle tree, to which the { Yy frame s hed.
The tongue {s attached to the frame and may be placed at the center of
sald frame or toward one side, 28 may be desired, according to the sumber
of horses 10 be used abreast. To the forward part or angle of a triangular
frame, the draft clevie Is attached. The frame consists of a number of par-
allel bars of different lengths counected by cross bars.and leso arranged that
the carriage may be drawn from (. The plow beams are of different longiha,
four longer and (hree shorter, arranged alternately. The forward ends of
the plow beams are placed between the rear ends of the parallel bars of the
frame, and are prevented from having any lateral play while allowlog the
rear parts of the sald beams to have & free vertical movement. The seed
box Is sttached to the frame directly over the axle. In the bottom of the
seed box Is formued & serfes of holes, which are armanged directly over the
plow beams, 8o that the seed (o falling may strike upon sald beams and be
thoroughly scattered. A shaft da longl 11y through the seed box
and revolves tn beariogs 1o the ends of the sald box. Upon the projecting
end of the shaft is placed s small gear wheel, which s counnected with sald
shaft by s tongue add groove or other suitable means, so that it may carry
the sald shaft with 1t In (ts revolution, but may slide freely upon the sald
Mlahtlmnhlondon of gear with a large gear wheel when de-

vired. A rod passes h s k: hed to the rearaide of the seed
box near itaend, moumcunl the rod (s bent forward, and is forked to
recedve the gear whoel and serve as a cluteh for moving the sald gear wheel
inte and oat of gear. The sald gear wheel may be removed frow the shan
when (he droppiog device is 5ot required to be used. A aliding plate bs
placed upon the woder slde of the bottom of the seed box, and is

f the substances a8 & mixtare to be applied to

n,uumm.»-unmmuumm more
11l be attracted nto the net: Ol of anlee,

wolden, yellow, or black root, sed burzard
NE 18 equal parts, and the root and cardamaom
ed together (0 & vial, a small plece only of
put ing the whole befag then shaken well
d about twenty-four hours, when it will be

length
Muwu.unwtuutm %0 woll as
e namao of the black root, alluded to
n%ﬂwv root a Mydrastis Cannden:
Khown an tho turkey bussard.

t & hollaw eylindor with &
\ ummmm the
It 1L und rovolving
reoulve one end of
18 fastenad

wlotted | dlnally b h esch disch ! Dy adjusting the
sald aliding plate the sles of the discharge opulnn way be readily sdjusted,
soconrding as less or more seed Is requlred to be sown, The depth 1o which
the plows entor the ground may alee be limited by bare, and the forwand
ands of the pluw beams may be ralsed and ) d as may be desired.

Twmproved Crimplug nnd Pluting Mackine,

Robert Werner, Hoboken, N. J.~This tnventton relates to a new machine
for producing & futed and crimped Mmbrie, substantially like that for whieh
o | s deslgn patent was granted on the 3th day of November, 150, from »
amooth and fat woven fabric; and the Invention conslats, principally, tn
the app 1o fotlng rollors of & detont or Anger by which a purtion of
the fabric (s beld back, snd therehy formed into Voahaped, but more or less
frrogular, 1ateral waves or ertnkles, whoroby tha stated and destrod effoot is
produced. This foger (s made to bear sgalnst o platform ayer whioh the
fabrie s paasnd to the futing rollars, o dirootly sgalnst one of the rallom,
w4 sy bo deslesd, The tuvention alao W HEw arrng and

with sald futing rollers, of & devies for holding the Auted
fabric In contact with the same while the erinkled portion of the fabielo Is
being elevated and putfed up by & p rib or siatlanary plate.

Impraved Cantor for Forniture,
Covedea I, Bheldon, )mv York ity ~Tuis fovention rolutes to the con.
strustion of for p n hold turniture, and other purposes
and oonsists in s cup or Nuok. which {s enclosed by the shell of the castor,
with an snnular groove adapted Lo recelve and conftue & werfes of balls,

whose fanetfon 1 1o bear upon the mats ball or roller and thus redace frie:

o,

hold ing ¢ y of two cam faced levers a>ted on by an fater-
wediately arrangod spring. l)y sultable construction any sttempt to ralse
the window sash from aoy position o which it may be will cause an upper
wheel to be pressed agalost the casing with a pressure locresslng with s
force proportioned to the force spplied to the window sash. In the same
way asy attempt to lower the window will cause & lower wheel to hug the

attempt to move the sash. By pressing thamb pleces toward each other,

the wheels will both be turned 50 a8 (0 present thelr shortest radius to-

ward the castng, allowing the sask 1o be moved up ordown freely.
Tmproved Boring Machine.

James W.Shaw, Wenoaa, Mich.—This tavention relates to & new machine
for borfag holes ln the ends of Jogs and other pleces of loag timber, In or-
der to make them up Into rafts, which Is done by stringiug chalus through
them. The machlne Is secured upon two or more jogs, which form a Soat
and leave a space of about four feet In widih detween them, directly under
thesuger. At cach end of the float Is a curved tron rod which connects the
10gs, In order to keep them in place. The machise s placed in position and
the goating logs to be bored are run under the machine, turned one quarter
over,and secured thos by means of dogs, one of which s attached to the
float, and the other, a doudle one, attached to the , directly in front
of the auger, and driven 1nto the end of the log to be bored. While the ange r

is befng turned It (s slowly fed down by turning segments or pinfons by &
erank handle,

NEW BOOKS AND PUBLICATIONS,

TREATISE OX THE THEORY OF Tuk CONSTRUCTION OF
Bringes AND Roors. By De Volson Wood, Professor of
Mathematics and Mechanies In the Stovens Institute of
Technol Illustrated. New York: John Wiley &
San, Publishers, 15 Astor Place.

This book contalns the sabstance of the lectures dellvered by Professar
Wood, upon trussed dridges and roofs, before (he senlor ¢lasm in the Unt
versity of Michigan. The well Knowa reputation of the author s a sufiiclent
guarantee of the excellionce of the work and (s reliabllity as & text book
wpon 1he subject to which it Is devoted.

Mesans, Duioas & BroTunn, seed dealers of Roch N publish a very
beautitully Hustrated quarterly, the frst aumber of which wo have recently
recelved, Boslites & catalogue of seeds, planta, ote,, furnished by the firm,
the book contalna soveral finely Anlshed chromos of Qowers, togethor with
muoh useful tuformution on hortleultural subjocts. The four lesaes for
IAT8 nre offored At the low prico of 25 centa for all, or the work (s sent fres to
parties ordaring seeds to the value of $1.95,

Inventions Patented In England by Americans,
[Complied from the Commissioners of Patenta' Journal,)
Frow January 11 to January 10, (00, inclustye,
ROLLING Mwrars, weo~C, H, Porkins, Providence, . 1,
Seu00L DEak AxD Beat.—A, 1L Androws, Chileago, L),
SrINNING MAcHINERY, ~J. W. Wattles, Mass,
STovE Mirns, Kuwows, 70~ A, G. Myers, New York elty,

Verocrrsom, wro~(. Avery, Ottawa, 11}

casing. A spring holds both wheels in a position to operate If there &s any .
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been cM;d. mlne:lhf boat (0 dull rea and then add
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vertisement. Addroas Unton 1.on Mills, ¥

cmen;
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Piano Forte Improvement—The su
Mas Junt pateatod » ew § hammer, which be
vented. Sec notion of the Inven another g
shaudelle,

Address, for rights, Jehn Courtland, Ala.

For Sale—One half or whole ‘;‘f Steam s::
ber g x. Jost .'-.n‘:;' W ony. Apply
c.

proved Balanced Jig Saw,

Mass,

1 sizes of Gatling Guns are now
uﬂmmnmn Armory, Hariford, Conn. The
Jarger sizos have A range of over two miles. These arma
are {ndispensible to moders warfare.

Machinist Wanted—To erect work outside,
ﬂw-ﬂ.eﬂnml work and good pay. Apply
By letter to Walty, Campbell & Co., Nowark, N. J.

See advortisement of Brady & Logan, p. 124

Water Front, aleo Stores or Lots to Rent,
Dﬂln:yea..t. River. .\ndr:n Bro., 414 Water St N. Y,

Covering for Boilers and Pipes. The nost
Mmlu?agml daradle article In usc. Took first prize
at Amorfcsn Institute Falr. Van Tuyl Manufacturing
Company, 5 Water Street, New York. .

The Berryman Manuf. Co. make a spccmlt{
of the economy and safety in working Steam Bollers. 1.
B. Davis & Co,, Bartford, Coan. it % i

ispensable to every Manufacturer anc
x.lc:;dj:‘u’c.m Jouraal of Commerce; send for a
spoctmen cory. #8 per year.

Carpenters—For Sale, a Sash Factory, run
by water power, at & lomber tanding, with a profitable
run of trade. Foe particnlars, sddress P. 0. Box No.2,
Ohariestown, Jefferson County, West Vinginls.

Bar Steam Engines and Boilers of Gear,
Boston, Mass. .

Mining, Wrecking, Pumping, Dminage, or
Trrigating Machinery, forsale orrent, Seo advertisoment,
Andrew's Patent, lnsido page.

Needle and Clock Machinery of every de.
scription of tho most lnproved Styles. Hendey Bro's,
Woleottrille, Ct.

For bast Prvsses, Dies and Fruit Can Tools,
Bliss & Willams, 118 to 18 Plymouth St,, Brooklyn, N.Y.

Hammer Dies and Heads, strong and dura.
ble, east to oxdor by Plttsburgh Steel Casting Co. Al
work warranted.

For2,4,6 &8 H.P. Engines, address Twiss
Bro.. New Haven, Conn.

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

Dinmond Carbon, of ull sizes and ahn‘u-s. fur-
plstiod for priliiog rock, sawing stone, and turning einery
wheels or other hard substances, also Glaxior's Dia-
monds, by John Dickinson, 64 Nassay 5t., Now York.

A Saperior Printing Telegraph Instroment
(the Selden Patent), for private andshort Unes—awarded
the First Premiom (= Silver Medal) at Cluelanati Expo-
sition, 1572, for “ Best Telegraph Instrument for private
use ™—is offered for sale by the Mercht's Mg and Con-
stroction Co., 50 Broad St., New York. P. O. Box 6555,

Iron Roofing. Scott & Co., Cincinnati, Ohio.

Shafting and Pulleysaspecialty. Smallor-
ders fillad on as good terms as large. D. Friable & Co.,
New Haven, Conn.

Hydraalic Presses and Jacks, new and sec-
ond hand. E. Lyon, £38 Grand Street, New Tork.

For Wait's Improved TurbineWaterWheels,
Improved Mulay, Gaog, and Circuiar Saw Mills, Paper
Engioes, Bope Cottery, &c. &c. address Maribew & Van
Wormer, Saccessom to I'. H. Walt, Sandy HIll, N. Y.

Circalar Saw Mills, with Lane’s Patent Sets;
more than 130 In operation. Send for descriptive pam-
phlet and price list. Lane, Pitkin & Brock, Montpe-

er, Vermont.

Machinists—Price List of small Tools free ;
Gear Wheels for Models, Price List free; Chucks and
Drills, Price List free, Goodnow & Wightman, 23 Corn-
hill, Boston, Mass.

All Fruit-can Tools,Ferracute Bridgeton, N.J.

English Patent—The Proprietors of the
*Heald & Clsco Centrifugal Pump” (trinmphant at the
recent Falm), baviog thelr bands foll st home, will sel)
thelr Patent for Great Britaln, just obtalned. A great
chauce for business In England. Address Heald, Sisco &
Co,, Baldwiasville, N. Y.

Read the article on “ The Machinists,” now
belug publisbied In the Boston Journal of Commerce.
Send for Speclmen Copy,

American Boiler Powder, for certainty, safe.
ty,and cheap *The Standard aoti-locrustant,” Am.
B. P. Co, Box 797, Pitlsburgh, Pa.

Scale in Boilers. Iwill Remove and prevent
Beale (o any Steam Boller, or make po charge. Sead for
eireuisr, Geo, W. Lord, Mfladelphia, Pa.

Gauges, for Locomotives, Steam, Va
Alr, and Testing purposes—Time and Anwu;ﬂ'c f&'ﬁi
ing Gauges—Engioe Counters, Bste Gauges, aud Test
Pompe. All kinds fiae brass work done by The Becording
Steam Gauges Company, 91 Liberty Street, New York,

Boynton's Lightning Saws. The genui

, uine
B0 challenge. WIIl cut five times as fast uEn axr. A
#ix 1001 croms oot and bock ssw, $0. E. M. Boynton, )
Beekman Street, New York, Sole Proprictor,

Absolutely the best protection against Fire
~RBabeoek gulsher, ¥, W, Fnrwell,’i&ccruury,m
Brosdway, New York,

Steel Castings “ T o4
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1—8 E. P. asks for simple directions for
g’ anizing cant fron,

2.—T. G. 8. nsks for a formula for prepar
{ng unalterable sirnp of lodlde of fron.

8.—H. M. I asks how to make and apply o
pollsh on articles made of manyaniia wood,

—T. . M. nsks how togild on marble, so
lhl“l‘\'(‘:llonll washings will nuhn]un the glldiog ?

5.—F. 8. 8. asks how to give tempered steel
lperuc£ m:;u that beautiful oven blne color, given to
fine Foglish steel spectacies. shonld the frames be
baked (o & small furnace, snd, If soat what temperature”

8. F.S. aska: How can a barn be venti-
lu‘:ﬁw n::?l wilt not smell strong? Itls 22x40 foet
on the floor, 10 feet to the upper floor, and 17} feet from
there to the peak of the roof. There are no vulldings on
three sides of 1t, 1tried dlsinfocting t withchloride of
Hme, but it takes too much and does not have the de-
sired effect.

7.—E. F. asks for a recipe for a hair dye
that Is not permanent, that Is, one which will disappear
on the application of soap and water, ammonia, or some
cheap ¢hemical.

& —F. F. wants a rule for rating or ealeula-
ting the horse power of steam bollers, and the pressure
persquare {och a boller of any given dimensions and
thickness of fron Is expected to bear.

0.—W. H. P. asks: In eawing off a bonrd
twenty-four ‘nches wide, which requires the greatest
POWeEr,one Kaw that out just 24 Inches, or two saws that
ont Just 12 Inchies each, one above the other? The saws
are 10 be of the same gage.

10.—L. F. S.asks: Why is it that some man-
ufacturers of machinery and other goods, in the face of
all competition, maintaln such excessively high prices
for thelr productions, preferring. as it seeins, to sell per-
haps o wixth or o quarter of what they might rather than
to reduce thelr prices?

11.—J. J. C. nsks what materinl he should
use fora double seull boat mede for speed and durabili-
ty. Of what dimensions ought It tobe? Iscloth made
waterproof also alrproof? If not, what should I nie
to make it atrproof

12.—R. asks whatis the cheapest and quick-
es1 artificlal process for seasoning timbor for staves, ete,
Of what material shonld a kiln 14x30x6 feet be construct-
ed? How shopld it be heated 8o as to glve a temperatore
of 115° Fah.aud to season the staves in 4days? 1do not
want the smoke or aparks to clrculate among the staves,

19.—J. F. P. asks: How can I work alumi.
num broaze, £o that (twill be malleable and soft enough
20 roll or be drawn fnto wire? After ropeated triatsof
melting together 10 parts aluminom and % parts rolled
copper, 1 have fafled ; It pours and sticks to the crucible
like pudding, and is as brittle as cast fron.

14—N. H. savs: I would like to turn some
large wooden bowis from 8 to 16 {nches dlameter, and
some checse molds about € Inches high, and from 6 to 12
foches dfameter. What Is the best wood for that pur
pore? Shall I work It green or dry? If worked green,
bow shall ] treat it to keep it from splitting? What is
thie best way to hold the pleces to the lathe mandrel ?
Is it profifable to turn a number of the cheese molds on
one plece fimst, before bollowing them out? Are there
tools that will cot in this way several Bowls out of one
plece concentrically, or does that not pay? Which are
the best tools for cutting them out ?

15,—A. H. says: At the back of my house
1% & brook, which for mapy rods passes over s gravelly
bod ; and In some seasons of the year It dries up. Dore
tng the pight time and on very cloudy days, there may
be quive astream of wator; but when thoe sun appears,
the water disappesrs; and, sgala when the sun disap-
pears the water comes sgaln, There are several theories
aboutit, but what are the facts or true cause? 2. A
small cast ron common pump was 50 arranged that by
clovatiag the piston to Its highest point it admitted alr
and allowed the water to settle down. The end of the
handle, or lever, rosted on a board of the well curb, Un
& very cold morplng the lever was found broken botween
1ts fulcrum and the piston rod, near the former, loavi g
a plece of abouta foot long and of sowe four or M«
pounds weight attached to the plston rod, but thrown
entirely over it and hoangiog on the opposite side from
that on which It wonld natarally have fallen. It is eany
to anderstand how the pump conld have become frozen
upand how & sound bar of fron, one inch by one and one
balf ipches, could be broken; but how that welght of
fron conld be ralsed and thrown over, I8 a question. The
board of the curb could hbave nothing to do with it, ana
itdoes not seem possible that the fee and frost in the
pumgp barrel conld affect It In that manner, The clastiel.
Ly of the cast lron seems to have caused 1t; but wiil sote
one whio can, kindly furnish & solution ?

THes

R, A, R. ankn us to inform him why the
holding & darultg psedlo fn the mouth while poeling
onfons will prevent the onlons from affecting tho eyes.
Answert It won't do It,

J, B, G, sends two minersl gpocimens and
maka what they are. Answer: The spocimens sre red
Jasper, s stone which takes a fine polish and s used in
mosaie work, but 1s net counted among the “ preclous*
stones.

M. B, sendsa specimen, which meolts readily
with Nithe lows, sud It 1 suggested that 1t may be tin.
Answer: It (s s ehloride of lead with & small perecntage
of copper, s miaeral of rare ocourrence {n the United
Htates.

T. 01, C asks: What are the ingredients
and progortions of Babbitsmoetal? Anawer: To make
Babbite s metal, melt 4 1ba. copper, add by degrees 12 1bs,
best tin, 8 1bs, regulus of antimony and then 12 1bs, more
n, After the last four or five pounds of tin haye

I'n the improssion, which Is to be presorved o book form
for fatare mference. Answer: Impressions can be very
neatly taken, In many cases, by moans of the (mpression
paper which Is sold by the stationers, Insomeinstances,
we have sects photography used to obtain permanent
representations of leaves. Weo know nomeans by which
00lom ean be ofther transferred or automstieally repro-
duced.

15 N.says: I have heard it stated that one
square foot of heating surface In & fire box of & boller
was oqual to five square feot of fine or tube surface for
steam purposes. What difference fsgonerally allowed in
practice ; and what difference, If any, (s there between
vertieal and horizontal tubes for steam purposes? An-
swer: The estimates of the power of a ateam boller are
naually based upon the total area of heating surface.
A% & rale, the best fire-tubular bollers have about 50
square feet of heatlng surface to the sqoare foot of
grate, and water tube bollers are given nearly a propor-
tonofsdto L.

D. M. A. asks: What causes foaming in an
engine boflor? Is It dangerous or apt to eause an ex-
plosion of bofler? Dses stoam ever descend under the
water (o a boller and foree the water up and then take
fte place? Answer: Foaming {s eaused by the genera-
ton of steam more rapldly than 1t can disengage Itself
from the mass of water within which It (s fonz=d. It
may give rise to Inconvenlence, and even danger, efther
by carrylng water out of the boller more rapldly than the
teed pump can replace It, or by entering the steam cylk
Inder of the engine and ereating a Hability to accident,
when the platon strikea upon (8, at the end of 1ts stroke, by
breaking crank plo, connecting rod or cylinder head.
Steam does not get under the water but Is sometimes so
mapldly disengaged, at poluts on the Leatiog surface
under water, as to almost or quite displace the water,

J, H. L. asks: Will you please inform me (1)

———————————————

Anewor: Thestatement of oureorrespondent s interest-
tng and will probably afford & valuable plece of hotse.
keoping information to onr readers. We prosume that
Professor Tyndall will bo able to glve s ths Information
asked, when he reads the request In our eolumne. Wo
shonld prefer Lo make an oxperfmental Investigation of
the subject before presenting our own opinton.

A. 8. anks: How doos a railway train torn

A sharp eurve, where the outer rafl s condlderably longer
than the tnner, all the wheels belng of the same dixmeter
sndkeyed toaxle? And LI aske : How the ontal de whes!
of alocomotive or CAT (0N 8 curve) keops pace with the fn-
slde whee), on aceonnt of the distance to travel being
greater, both wheols belog fast on the axie? Answers:
With whoels of equal slee and haviog eylindrical bearing
surfaces, one orboth must slip on therall. The wheols of
the cars on rallroads are *“ coned” toavold this difleulty,
thelr diameter on the outer edge of thelr bearing or
“tread” balng leas than that of the portion of the tread
next the flange, In tursing a curve, the wheels ride to.
ward the onter rall, and thus, to some extent, If not
wholly, this tendency to siip 1s prevented.

R. D. and others who ask for information
on the sotting of alide valves and position of eccentrios
are referred to pages 123, 284, 290 of volume XXVII.

C. J. McC. asks for directions for dissolving
horn, which he will ind on page 91 of our current volume.

J. J. O'F. asks: What would be the cost per
spindle (say for 10 spindles) forall the machinery (power
excepted) neeessary to manufacture cotton yarn out of
Mnt cotton? Answer: From $2 to §10.50 per spindle
according to quality and number of splodies, power and
bulldings not included.

W.F.C. 8. asks: 1, Suppose a builder of
engines has a contract to bulld an engine for a certain
slzed shop or factory; how doea he ascer-
tain the size of the engine that will do the work ? Sup-
pose there were 20 lathes, 3 planers, 2 drills, & line of
shafting, counter shafts, ete.: how {8 the number of
horse power required to do the work found? What rule
applics to all sfzed shops? 2, How s the device con-
structed that produces the fast and slow motion on a

N

how much coal a large ocean steamship fn 24
hours when ander fall steam; and (2) how much is usually
consumed (o a trip from Liverpool to New York and
pice rersa? 8. Also state the total tunnage of an ocean
stonmerineluding fuel, 4. Also glve me the tunnage of the
Great Eastern, and what conl she consumoes In 24 hours
ander foll steam, 8. Lo stesm usedall the timo In moaking
the trip, or {s sall usod part of the time alone, or are
both steam and sall are used together? Answers: An
ocoan stenmer frequontly burns irom 75 to 100 tuns of
coalin 24 hours, Thore are vessels in the British Nayy
which, under full power, will burn about 800 tuns in 24
hours. 2. Probably an average of 1000 tuns for the whole
run, 3. From 2,500 to 8,500 tuns reglstered and up to 4,550
tunsdisplacemert. 4. The Great Eastorn hasa regiatered
tunnage of 18 2y and an actual displacement when down
to her maximum draft, of 2607 tuns, We are not cer-
tain what amount of conl shenow uses. It was formerly
oot far from 15 tuns an hour, 6. We do not think that
she 15 ever under safl alone,

R. 1. asks: 1. Can you supply me with any
information respecting the application of compressed
alr, a8 s motor for manufucturing purposes® In cther
words : Suppose 1have a wator power withiu hait or
quarter of & mile of anavigablo stream whore I have saw
logs that I desire to cut up, and that {t s costly and in-
convenfent to take the logs from (his stream to the
waterfal), and the same to conduct the waterto thelogs:
would it be practicable or economical to use the power
of the fall to compress alr, and convey It by pipe to the
river where my logs are? What {& the best sort of pump
or cylinder for compressing alr, and what diameter of
tube would e required, taking the relation of distance
and horse power Into account? What kind of engine
would be needed? What amount of power would be lost
by friction, in uring the compressed air In Meu of the
water? 2. Suppose my waterfall admits an overshot
wheel of 24 feet dlameter, will I gain power by putting
up twoe wheels of 12 feet dlameter each, one above the
other, «ud using the water twice,than If I ase the water
only once on my 24 feet wheel? Oragaln, will two horses
of equal strength draw a greater welght, by attaching
sach oDt to a2 wagon with wheels of only three feet In
diameter, than one of these horses will if attached to &
wagon that hins wheels six feot In diameter? Answers:
1. Wo should anticipate greater expense both fn first
cost and In malntenance by the plan proposed than by
the adoption of the ** telo-dynamic™ method of transmis.
slon which our readers have seen described In the back
aumbers of the SOIENTIFIO AMERICAN. A light line of
wire rope, travelling at high apeed over pulleys of large
dinmoeter, will give abotter effect, in such cases, than will
any other means of transmisslon of power to great dis.
tances. Find a well informed mechanical engineer and
abtaln plans of detalls from him. 2. We should use the
larger wheel under such o fall, if we were compelled to
use an overshot rather than a good turbine wheel. 8,
The experiments of Mr, Joseph Coe, at Seaconnet, R. 1.,
have shown o large gafu by the use of wheels six feet
diameter, sporoximating that indicated by the laws of
triction, but not, we think, to the degree Indicated by
the question, to which we reply : The larger wheels are,
necessarlly, of themselves, so heavy as to make an m-
portant addition to the reslstance. Under theoretical
conditions of merely rolling friction, we should reply to
this question In the negative. Wheels should always be
as large as practicable,

G. 8. N. asks: In using a light lubricating
511, made from petroleum, to remove the scale fn steam
bollers, would there be any danger of the gas, that
wouldarise from the heated ofl, exploding? Wehave two
tupular boflers lu ourmill, and they are badly Incrusted
with Hme, Wo saw recommended o your paper the use
of erude potrolenm for removing scale In bollers, We
put in onr bollors two gallons of lubricating ofl made
from petrolouwm, and there was such a gas and amoko
made from the burpt ofl that we were afrald the gas
wonld ignite and explode the bollers. If thore {s no dan.
gor, we wounld ke 1o continue the use of the ofl, for we
think ¢ Is dofng more good than all the ant-lncrustants
wae have used before, Answor: No explosion ean ocour
where the vapor Is unmixed with the proper proportion
of alr or oxygen. ‘There is no danger except from yapor
escaping Into the boller or ¢ngine room, and we should
presume that such escape would not be lkely to occur
10 & hazardous extent, The bollers themselves are not
in the slightest dangor.

J. L. B, asks: Why will not a glass fruit jar
break If allowed to rest 1is bottom on & wet cloth when
hot llquideare pouredinto the Jar? The wet cloth should
be A fuw tmea folded, and the cloth may be wet with
eold water. The frult or llqulds may be bollinghot ; not
oue Jarin Afty will break,and the operation does not seem
to require care, This plan of putting up frult fn Jars (s
now altogether praotiood by those who know the fact,
and 1L saves the trouble of hoating the Jars; and with

even this precaution a lnrger poroontsge will be broken
than by the other unoxplained or phenomennl process,

comp d planer, slow while the tool s eutting and fast
while it {s returning? 8. I bave sven In books oo philos-
ophy that a bar, balanced at the middie point, wonld
balance In any direction. Ihave not been able to do go
on a palr of druggist’s scales. Why ‘ssuch a thingstated
when it cannot be practically demonstrated? Answers:
1. There can be no genersl rule for determining power
required to drive machine shops. The Kinds of machin.
ery sud character of the work are so variable that it re.
quires the exercise of experienced judgment in each
case. An experienced engine buflder should be able to
tell at once, upon inspection, what power he must cal
culate for. 2, The simplest device for the fast and slow
motion of reciprocating tools I this, where A fs the tool,

carried by the plece B which is driven Uy the wheel C by

means of the link D E. The center, C, Is below the level
of D. Asthe driving wheel turns, (t throwsthe tool for
ward at the proper cutting speed and drawsitback more
rapialy In proportion as the wheet C 12 Jarger and D E
snorter .Another Is that of elliptical gearing, but itis ex-
pensive. 8. The propoait on that abar balanced in the hor-
izontal position will balance in apy other is not true ex

cept when It is supported exactly at its centerof gravity

Bodles of any shape, supported at thelr centers of gravi

ty, will remaln at rest o any position. Take a perfectly
straight bar and draw a line through the middie of the
two sides and either cut a notch up to the line or drive a
pin through, so that the bar may be supported at the
middie of the line, exactly; the bar w11l then be In egail-
{brium in any position. Scales are purposely made with
the centers of gravity bdelote the points of suspension, so
that they may return to the horizontal when unlonded.

W. A, G, says: In the packing room of a
dry goods store, the goods coming from the salesroom
are lowered by means of a B n rotary engine (390
revolutions per mixute) which Is supplicd with steam
from a boller distant 100 feet dingonally across the pack:
{ng room ; the steam pipe running immediately under
the colling. This pipe secms to conduct the sound of the
cogine fn such Ao manner that the entry clerks cannot
hear the ealler off, on account of the noise. What conts
{ng or covering will prevent the conducting and radia:
tion of this sound In the packing room? Answer: The
steam pipe should be covered to prevent loss of heat
and consequent waste In using wet steam, as well os to
proevent the aunoyance referred to. Try making two or
three joints In the Jength of the pipe, or at bofler and
engine, with flanges and thick gum packing. For small
pipes, covering with felting and canvas is usual.

E. 8. B. asks: 1. What are the relative
merits of the locomotive and the horizontal statiopary
bollers? 2, What s the best plan for taking the sap
from green wood $o that [t may be worked immediately *
s 1t to be bolled or steamed, and how long would It take
for ablock fourinchessquare andtwelve (o length? An
swors: 1. The locomotive form of boller Is compact,
powerful, and, when properly proportioned to it work,
very economical. It ts more costly than stmpler forms
of boller and, in consequence of the difionlty of remoy-
Tog sealo from Its tubes, cannot be used when the feed
wator (s llable to produce Incrustation. The plaln oyl
tnder boller tn of least Airst cost snd caslest to froo from
scalo, but Is the least cconomical In the use of fucl
Other forms of buller, intermediato botwoen these, usu-
ally share their advantages and defects as thoy more or
1eas respinble the ono or the other. Some of the * eos
tional" bollurs have speclal advantages ovor elthor of
the above named, In addition to thelr greater safoly, 2.
Boll four hours, then dry slowly at a tomporature not
exceeding ¥00* Fahr,

E. J. L. asks: Will yon give me a rulo for
calculating the pressure on steam bollers, by the lever
and welght? Ihave searched several works 6n the steau
engine, buthave not found two rules alike for calonlating
the pressure on bollers. Answer: E.J. L. will find bis
question aiready answered In our reply to an earlior and
stmilar request.

A. 8, nsks: 1. Where is the point of suspen-
Alon In the arms of a regutator? In i€ the center of pin
where the arms are suspended or where the 1ine of the-
Arms wonld cross In the conter? 2, How can 1 fnd ont
the hormo power of a boller of & glven slzo, say 14 foot
long and 5 foet diamoter ? Answor: 1, The hight of rog
ulator for use In estimating the tme of revolution s
meusured from the planein which the balls are to revoly
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up (o the point where the arms, if mn‘d would
crom the conter lime of the standsnl. 1 Measare tho
Neating surface and divide by 35, and the resnlt will give
e nember of cable feet of water whieh any falrly de
algned snd well set botler should evaporate por hour. A
004 englue uses about half a cuble foot per horwe power
por

hour.
P.D B. 'y'n t P L who ssked for a

Mortimer’s work on
M-Muuy.

W. D. O. says: Sa aman to be sus
pended fram m’-:- 10w R?.“ tog distance of (he
earth. The attraction of gravitation dra
stanily toward the earth's ceater; he remalns stationary
and the earth rovolyes bonesth him ouce o (wenty-four
hours. This noon when | come under hlm ho saks e
he time of day, snd [say * twelveo'clock, noon, Friday,
January 30;" 1 past along and he saks olhery the time of
day, and they, being under the sun, of course sy just the
sato, Where Is the man to tell him It is twelve o'clock
on Saturday? Even suppose 1 was the first wha told him
11 was poon Friday, ought I not to be the first to tell him
1t s noon Satanday? Pt five minutes before 1 come
along, & man will Lell him 1t 1s twelve, noon, Friday, and

our stories will not agree, yet both tell the truth. An.
swer: Possidly the suspended tndividaal might bave an
opinion of his own, and belleve It to be Sunday all ihe
time. We should advise our pondent to walt uut(l
the case actually occurs defore giving valuable time to

#0 profitiess a discusslon, which, however, may be

closed by reminding those who take part in {t
1%t our Meas of time are relative, having no sbeclate
satoral standand by which to fx the lmits,

F. E. D.asks: How can I find the different
dlameters of two cones In order to get the required
spoeds andan equal tenslon ofbelt? For lustance, Ihave
& counter shaft making 10 revolutions per minute, and
1 want my machine 1o run 67, 300, and 18, The largest
size of the driving cone s to be 12 tnches, and the dis-
tance between centers of cones to be 7 feet. What will
ummmu-nm oup of the two
cones to have the sp and
mummwxqunyunuummnmum
Answer: For crossed belts, vary the sizes untfcrmly so
that the sum of the dlameters of the several palrs on
‘which the belt st any time runs shall be the same for
each step. For open belts, the cones must be cularged
at the middle by an amount which can be ‘ﬂanhd
thus: Draw the loe A B equal to the ¢

Q. P.says: | have a house which has heen
struck with Ughtnlog once before | had rods put up, and
taking the Bonse A% & center, (t hasstruck wilthin e radlns
of twenty rods, nine Umes or more within the last
twunty yoars, The position does not seein to be pecn
Harly exposed. I have siated o fact, aud belleve sclence
should find & satisfuctory explaastion, Answer: Light
slog slways takes & path, when pasing between the
clond and the sarth, which offers Jeast resistance. Inthe
oaee mentioned, the polnt struck may be somewhal
Mgher than the surroonding locallties, or
more maolst, or the prescnce of sabterranean spriangs or
mineral velos may offer unusually good routes of travel
12 the eleotricity,

F. D R says that G, 8., who asked for a ¢«
ment for lamp chimneys, can prepare It by heatlng com
mon piaster of Parts 1o 30 Fahr.

| LN L0 0 X raya that W. & Co., who asked
Mow 1o wake s paste that will adhere to bright tin, should
spply common Bour paste In which about one table
spoonful of brown sugar (o a quart of paste Is mixed,

J. 8. savs In answer to Gy W, D, who asked
o 1t would fake lews power to draw & welght by & loug
rope than a short ose: | hmagine that 0. W. D. has not
pat the question properly to ellelt the destred lnforma
tlon. If & horse s hitched close to the load and his
traces are Jow down, he will draw & larger load than If
he were farther off. 1t gives him mare traction and les
sena the friotion, as ho partly Nftathe load, TERs traces
wore hitehied digh up on tho load ho wounld lose his trac
ton and cronte more friction by pulling down, snd would
puud mare if he wore farther off. Your anawer s, | he
Hove, correct In regand 1o the use of mechanioal power
in the mazner described.

J. G. D, says that H. L. B, who asks how
1o remove palat, ete,, should take caustie soda or con.
centrated lye dampen or dissolve, and apply.

A reader says: In answer to the article * A
Novel Problem,” {n your issue of February &, 1873, 1
would Bay that the creeplag of the mlls was cassed a
follows: The centrifugal force of the end of the traln
nearer the scath belug greater than that of the porthery
end (caused by the revolation of the earth), the northern
end of the traln would act most on the traek, which tn a
traln moving socth would tend to draw the track after
it, and in moving north to pall the track towards it ; and
the revoluticn of the carth belag from west to eant the

It soll may be

-mmmummuu«-m«:-
ters 0f the two lnes of sbattinz. Then draw allne BC,

PUTPOUCusL W A Dy Bl BISU LHE Lue A L. siot B
draw It D, perpendicalarto A C; and the distance D C
wea ures the amount by which the middle palr must be
enlarged in thelr radil. Those on either atde the middle
palr must de of proportiopally increased radivs.
T. J. asks: Is there more than one Kind of
eheck valve tnuse 7 If 20, bow many? Answer: The
M“mbu—a-ummm-m
Walor to pass tarough it In one direction, but closes at
ai100 When the eurrent sots backward, preventing Its re-
turn, The screw chuek valve has & stem fitted with a
scrow and & handle, which, when lifted to the proper
Bight, allows ths valve to nct 2s acheck valve, but which
may bescrewed down, holding the valve In Its seat. It
then acis as & stop valve. Differvnt makers have dif.
ferent atyles of these two classes of valves.

1. 8. L. says: Last winter I dug a well and
put i an fron ‘submorged pump, leaving, In the stono
that covers | the well, a hele only large enough for the
pipe to work In, say a 155 lnch hole for & X plpe. From
#lx Inchies below the rock, 1 began laylog the wall In
water ime and continued 1t to the top; this [ did to keep
out the worms, Last fall the water from this well got
to muelling badly. Iremoved the coveringatone. After
pumpiag 1t dry, L mado It as clean an [ could, Anding but
one fish worm. 1 had frequently pumped them up
before. Within o fow days past it has got to smelling
worse than before. What T want to ask 1s, whether the
covering the well as tight as it is would make the water
tmpnre? Stnce [ eleaned It ont anitl] o few days past, It
has been very pure, with no smell whatever. About three
rods from the well 14 a privy with a sink, but the stream
_hat supplics the well comes from the opposite direction,
that s, the opposite alde of the well from tho privy.
Please tell me of something that will purify it. Anawer:
Free access of alr may Keep the wator aweet, by causing
the oxidation of impurities and thus proventing thelr
decay from surcharging the water with unwholesome
matter. 1f entirely closed at the top, the well would
‘woon become unwholesome, If any organic watter ware
to find Its way {nto 1t, by the putrefaction of such mat-
ter, whether antma) or vegotable. Thorough cleansing
‘and a free use of its water, (o order thatnone beallowed
10 rematn long enough to become fou), are the best pre-
vettives of trouble. We should feel very appreheusive
.hmnd-mm & well situated as {5 the

described. Typhold fever and discases of that na-
turo are generally ascribed to the use of water or (o the

 breathing of alr contaminsted with matter arisiog from

. G. C. has two similar tanks, A and B,

£ equal capaoity and conneoted

mmncoelu shown. InB e fitteds tube
[ column of water which exerts
at

belng
alr must be forced In "
. pcthucm‘tuum. R.C
prescal,at a pressure of one

of & traln would be the greatest oo the western
nll. theredy exerting the greatest lafluence, a4 above,
oo that rall.

A. H. says, in answer to C, H. B,, who usked
for & mothod of tinalng cast fron: [ uked to 1ln boxes by
heating them, then uslng a flux of alcohol or salt of am-.
monls, and tinning with 2 common soldering tool or a
copper wire swab, with melted solder. They were cast
fron boxes for steam engines and other purposes.

A. F. O, says, in repl{h to H. W,, who asked
what caused the heating of Journals: "Examine your
Journal, and you will find an uveven place which cots
tho boxing and gives too much play. Try with a pair of
calipers or s hole bored In a plauk.

W. H. T.says: Theanswerto E.E'squery,
how to form a perfect cube In persp I8 Dot correct.
It would be an excellent isometrical cube, but a very
poor perspective cube, the hori ! purallel sides of
which must tend to a polnt on the borizontal line, at »
distance from the center of view proportioned to the
situation from which the cube ls viewed ; while the par.
allel sldes of an Isometrical cabe, extended, would be

parallel ad infinifum,

F. D. R. says, in reply to G. W, H. who
aaked how to make " Alsaka secnery:" Dissolve 434
grains of nitrate of load In six fold onnces of water; if
the solution Is turbid, Alter (L, Plage the solution where
4 s Intended that it shall remaln, saud drop Inte It X0
gralus of sal ammonliac, in long Abrous crystals. The re-
ault e * Alaska scenery.”

J.G. D. replies 1o 8. J. I, who asked why
uopﬁouno. Il when splontug, that the centrifugsl
foroe overcomes the attraction of gravitation.

E, D. says in mplI to C, I B, who askel
bow to tin oast lron: process for tinning common
cant Lron 1a one of the things that Ik yet to be found out.
Any person having & process to tin gray (ron and to give
1t & Anish equal to what lsknown 10 the trade asCplate
or even to give It A sniooth coat of tin, would have too
good & thing to let e round loose,

H. M, W, replies to J, B, B, who asks what
componition will inake cloth witerproof, without alter.
fng it nppearance s Into s half bucket of soft water put
balf & pound of sugar of load, Inauother half bucket of
water, put half & pound alam. Stir (il dissolved and
then mix the two solutions togethor, Stir well, let stand
il elear and pour of. Patthe garments in the quid for
24 hours, take out and hang up to dry without wringing.
Acotate of alumius s here the water-ropelling salt.

W. A. C. says, In reply to €, who asked
how to cane on part of an object: Labor expended
fu case hardening the face of & hstumer would bethrown
away, To barden theface of a stecl hammer, I beat the
face oply at & slow rod heat. Thou I place it under a
stream of water a0 that only the face will be wetted,
Whon the faoe (s nool enough, I polish it s Hetle, und the
teat left fo it will draw the lempor to the required
color,

W, H. B, sends n mineral specimen, and
anks what it s, Ansawer: The sample loooks ke decom.
posed mica schilat, It s probably of no value.

J. R, anks for o process of separating load
from tin, Answar: LCthe lead and tn are (o solution
precipitate the former by sulphurio aold and the latier
with sulphuretied bydrogoo gns, In an slloy the lead
wil) dissolve Lo nitrie nold, leaving the tn as s oxide,

oomnmonxon lll)llﬂn.

The Editor of the SOIENTIFIO AMERICAN
ncknowlodges, with much plossure, the re
cuipt of original papers and contributions
upon the following subjoots:

On the Bursting of Cylindrienl Boilers. By

On Perpotunl Motion, By B,

On the Croeping Rail Problem, By J, B,

On the Igunition of Wood by Steam Pipea.
By M. M.

On Fires, thair Provention and Means of
Saving Life. By W.M. B,

On Central Forces. By T, W, B,

On the Ocourrence of Fires from Superheat.
od Steam. By J. A M.

[OFFICIAL )

Index of Inventions
YOoR wWnien ’
Lotters Patent of the United States

WEHRE GRANTED FOR THE WEEK ENDING

January 21, 1873,

AND EBACH BEARING THAT DATE
[ Those marked (r) are relssusd patents.)

TIN50 |7 ———
| Xut locking devien, J. Wetmore.

hmoo rqueeser, A0, A, Nassford.
Lock, sash, MeCregor & YVeoll, (1),
Lowa, L.J. Kaowlen.. ...
IMHII shutthe, ¥ oand AL J, Masdiog
Measrriog wheel, T. 0L Way, ... ...,
Meats, earing and packing, L. Atkinse!
Modleal romponnd, J. A, Carpenter,
Medieal compound, W, Trisder, (9.,
Molding plane, A. 8, Robertson.,
Mustache spoon, E. B. A, ‘ﬂm
Maf, It M, Beldis.
Masle portfolie, J. C. Koch.

: —
S
“0’
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Can, of) drippiag, 1. L. Boyd. ..,
Candy, medicated, 8. I}, Colton.

Car brake, W, H, M, Sanger....

Car brake, rallway, L. Stebbios. ...,
Car starter, J. J. Whoeeler. ........ :
Car window spring, G, Cornwall
Cary, seam coupling for, MeDaSey and Jaques. ..
Carburcter, H. S. Maxim (r)...... . PR
Carburetiog alr, J, 11, Van nonlu .........
Carding machine, tabe for, A. W, Skianer,.....
Carriage axle and axle box, R. A. Berryman. .
Chevron, F.S. JohumMon. . ...c.coveeisins
Clgar pressing machine, ote., W. D, un'rr
Clgars, retaloer for, W, D. Brewer..
Clgarettes, making, H. Gerike..........
Cisterns, ete., valve for, L. Goudrean, .
Clothes dryer, E. 8. French
Coftin, P.E. Ober.........
Coffin plate, G. B, Bamom. ...
Column, wroaght tron, L. llrrman
Cooler, milk, 8. Spencer...........
Cork cutting machine, T. S. Disston,
Comn sheller case, A. Borneman. ...

Corset steel, C. S, Chaffee
Cradle, L. Heywood. .,
Cradle or erib, folding,
Crank movement, H. C. Bradford. ...
Cullnary pot, Kidd and Melville (r).
Caltivator, C. Billops. ..........o.00
Cultivator, J. H. Pattee..
Cultivator. Z. B. Sims. .......
Cultivator, rotary, J. W, Milroy, ...
Cultivator, sugar cane. A. Trouard
Curtaln fixture, G. B.Cowles. .,
Cutlery, table, C. MeDopald...........
Cutlery, metal ceating for, J. Zimmer,
Dam, sclf-acting, H. Wemner.........
Damper regulator, B, Fitts. .
Dental drill, fe, M. 1.
Desk, school, Cox aud Fanning. .
Desk, school, C. I, Prosbrey.......
Diamonds, setting black, T. W, Baxter
Digger, potato, W. H. Wall...........
Ditehing machine, J.W. Humphreys.
Doorcheck, A Hanna, .......oovivin s
Door fastening, barn, Wright nd Roys..
Doors, gates, ete., spring for, K. Espoy, ..

Gugo, rocording stoam, DAP. Davis (v)..,.
Gan, purifylng oarbonlo seld, A. I*, Meylert..
Gasometer or gas holder, J. O, Tiffany..
Generator, steam, J. 8, Baldwin. ...
Graluing or imitatiog wood, J. Johnston.
Harrow, J. N, Wamaloy. .oooooviinin
Harvestor, J. ¥, Selberling. .

. 1.0

. 1m0
- 135110 | Sad and fatiag tron, J. Hewitt
. 1000 | Sall hank, J. G. Young, Jr..
- 185,Uf7 | Sash bolder, J. R. Watsen ...,
. 135008 | Baw, scroll, Doane and Dolson
. 135,15 | Saw gang, band, H. Sillman. ......

o 15169 | Saw mill, circaular, W. A. Campdell.
. 131992 | Sawing machine, F.C. G.Parr....

. 13067 | Screw propeller, N
. 10075 | Sceder, hand, J. E. Garslde. ...
. 13,17 | Sewer Inlets, grating for, H. W, Clapp.
. imies | Sewing machine, McLean and Dennor. .,
. 1503 | Sewingmachine, boot, W, Dachemin.....

. 180 i Sewing uachine enver hook, J. C, Egly...
« 1B | Sewing mackine table cover, E. A Jefliry.

FRE Y 1 fewingmachine, bobdln for, G. Jusagst. .,
LB
- 134,590 | Sheep holder, 8. Tacker.....

- 1M | sifter, Sour, L. S. Noarse (1)
- 15023 | Slate, E.W. Roberts
. I35,W6 | Sleigh runner. C. Chenette..

- 435,115 | Starching machine, L. Stemberger
. 155007 | Stoner, cherry, D, E. Warner.,

o 101
o Iman
o 1062
« 100

AR UL

Nending sheet motal, J. Pearce 195,19 | 7

Milare cushilon, I, W, Collendar (r) dosons s Nate snd bolte, draming, J. Kekler.

Maekboard, T, J, Thorp sy | O7ster tongs. 1. ’"'":‘ 8 Comstedic.::

Nind slat adfoster, W, 1. Sloan 135, 3¢g | J7ster packiag eam, S o v 2

Mind opeaer and reguiator, A, Ball 154 ':.' S A0, DR ’l-\" . ll’l"“”mm

Doller, farmes's, A, B, Nott mnn‘:,'"" ey stecve - orrsen il s

Boller feeder, sieam, J. IL. Blesing.. Mo | Fet e TS d e i

Doller attachment, wash, H, Bickel, . 125 00 ln.:""en: w M“;.Q" ‘;lp G 3

Bofler attachment, wash, B. A, MeCauley....... B oty b vy ;

Boller apparatus, steam, E. Moneuse BT XT3} e > TR $

Noat snd shoe, lasting, 1. C. Lambart. . .ees 1A | :.;.",;,,'::::_{n'" ':m:,“‘fl'. Eater. ::3:

Boot and shoe rivet, I'. West venennes SE008E | py vdaggpl- e 5

yeaderiapia s o pens pe, steam blow, J, 8. Anderson. . haios

v x-nr'nln't oa-sani A Fltehlog barrels, ete., G. Meger............ .. KA1

-~ % s J.(.'.‘ hd & lT"’;l Planing miachine cutter holder, W. W-uluto- . g

ox, spool, J.C, Bok -« DAL | prant protect R

Drick, reversible curh, E, Linson LT |-|.ru—‘r ';‘::u“: l‘nl:u..:,mw | l‘:ﬁ

:::nl'llu.J“;. T“'."""‘f""' (F)svsesssebetaniovonsasvraoes 8300 | planter, corn, W, A. Esstin. o . 1

"’n.’:.m.n»‘h Ith-o . : :;j:" Plaster, corn, 5. and 1. Vanauys.. NG
c, B M, . : Poke,animal, C, HIaman. ..o o SR

Nuckle trace, D, Bilva and Benjamin., - ¥ | Postage stamp atflixer, E. B, )lonu - 1WA

Nalldinge, cotstroction of, W. J, Morden - IO | Palley, hand, C. 1, Perkios »

T2 | Pulley block, E. A, Barrett. . ..o
13459 | Pump, steam, W, Arthur,,
V0,161 | pump, doudle sctiog, K. XM, 0r00eres
IS0 | painpe, operatingsbip's, 5. B. Deverell..
- 18N | Famp rivet pocket, W. H. Blrge
Raflway rall jolnt, J. M. Clems..
1815 | jiake, horse hay, H. W. Salda (r)..
5207 | Rake, horse hay, H. W. Sabls (n)
0 | Rake, horse hay, B, W, Sabls (r)..coovneeas
. DM i Rake, horse hay, l. W. Sabla (¢!,
, 10068 | Raker, ete,, hay, F. Marton snd N, E. Wll-m..
. 10,13 | Refrigerator, G, I, Rohrer.. .
155000 | Roller,land, J, ‘oolﬂltv.u.
Roilliag sheet metal, J. Evans

130,997 | Saw straightener, J. S. Anderson

1509 | Scraplag and loadisg mackine, D. )urn
«A. Patterson...

5,236 | Sewing machine, boot, G. V. Sheflield

. 185,18 | Sewingmachine tackcreaser, L S, Barnum. .
Sewing machiae gatherer, A. Johnston.. m u 1masn

15,13 | Shoes, Anlabing heels for, B2, l!u‘bler

. UG,100 | Soda fountalns, draft tabe (cr. u.n, l.obbuu rase JEMO
« 1308 | foldering tool, W.H. Wight.. . 1B
, 185,184 | Spindle bolster, C. F. Wilson. (SR
. 18,908 | 8pindle stop, C. F. Wlison...... aa 135,19
- ABV1K0 | Spinning mule, self acting, AL l‘uul ....... 15,008
< 134,50 | Spirits, ete., reotifying, C. W. Ackermsan. 13,067

185,192 | Stove grate, E, Dewlitt.. ..., 185,003, 15004

Dredge box, T.Smith.......... 1,008 | Stove plpe, W. AL Stephienson, 19,170
Drelll teeth, graln, J. D, Welsl, <« JI5,156 | Stoveleg, J. Q. v\, Searle,...... 135,012
Barth closet, I8, 8, Willlamas, , 155,098 | Stove plpe damper, 1. M. llmkt'nrldc:c 3 %
Eaves trongh hanger, J. P. Abbott . 135,006 | Strap, tug, M. Cadwell....... d e 121D
Elevator, water, T. Fowlds, Jr, ..., - IS ! Sugar, treating, A H. ‘eykllh Seevedl oo SR04
Elevator, ete., water, A. W. Cram. . 15001 | Swing, parior, B, Strassle......... < s JEIN
Eogine, hydro-steam, J. Widmer, .+ 155 04 | Tadle and bed, aflice, D. Walker. . s
Engine condenser, steam, G. Wales . 18,180 | Thill conpling, 8. J. DIbble......... s 120 08Y
Englne, traction, D. W. Kellogg....... 0 135,19 | Threshold, weaitier, J. W, Kramer BTN L
Engine valve gear, J. W. Huckworth,, o 180,000 | Trap, anlmal, W. 8. Lawrence.... R LLATT
Excavator, ¥, W, Schultz......... 15,102 | Truck barrow, J. J. Richardson. .. o 1S5
Feeding screen, G. 5. Cooper.. + 1508 | Tabe welding machine, J. Sadler. ... s PRI
Fence, iron, J, B, Wickersham, ... « 1% | Tuck ercaser, &, I*, Babeock . 158508
Fence, self locking rall, A. Bagley. o IMNT | Tuck oreaser, W. Carpenter......, s A0
Flle, paper, E. Mota. ..... o 30,00 | Turn table, J, Farlght. o ooiiiieceisniarnis R L6 8T
File holder, newspaper, W. Bright. . o BT | Valve, chook, 1, W, Burress, e 10D
Files, machine for cutting, €. Vogol. oo AT | Vaule light, T, Mystt oo LR B
Flreproof paper, B, U. Plper...... o 103,18 | venlele wheol, D, Argenbright BT
Fireproof compound, It U, Piper..... Ao LA | Vehicle wheel, J. O. Xurley. . R W 1T )
Flab balt compound, 8, A, Good - IS | Veloelpede, J. Eofmire. v aaaadarasnayazne SR
Forgiog frows, die for, 0. Konold.. .. « 198 | wagon body, H.A. Luttgeas. .. ...ocouene . 151,00
Frult box, E. P. Bothwell........ « WL | waskor for put tastentngs H. P, Hood.. ooe 104,90
Furnace, hot alr, . D, Mootagy <oee 190,000 | wWyshing machino, dish, J. Usher,............. . 13817

Furnace, steam boller, O, 11, Fox,. 135,109, 189,108 | \wuxed ends, preparing, W. May T ]

LI
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e
ARt
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19,0

5393 | Wall packing, J, M. Luter........ .
Well boring machine, J. A Ktag. . ...
Well tube, polnt foy driven, W, l' Smith..
Windlass, O, Reador, . oo
Wrench, B AL Cooper.. .0 1800 ea0hes

A ADDORE. v e vdnsiies

V022 | yarn, machine for slalog,

Harventhr, J. 1% Maany. ..
Mirvesters, bindor's table for, J. 01 lelll
1t strotebing machine, 8, Goodman.,

Hat bodies, strotehilng, 1. Rlckmu-)ur..
Meater, foed water, G, Walea. 0000
Heatar, water, A, Mardlott, ...
Heols, turning wooden, it Hubler.
Hinge, 8. Mugham, .

oo, 1L Camp, o

Tdtog oty 1o A MATBSL . onsvriarananes SRALeNsIRYS 10,048
Jowelry bases, manufacture of, a.cnltIo. 06T, 180,068

Jolut coupling, enlversal, H. B, wulmud. e MO0
Koy choek, J, J. DeBarry, Lo VD00
Kiln, e, F. W. lacder.. R LN
Kulfe rest, butter, B. D, M 100
Lamips, safoty spparatos for, C, J llmu At Y

Lap board, 8. Maban............ .. lluuo
Lasting machlae, C. W, uumu 1%,

Latch, kuob, E, Parker.. 1, u.

Latho, motal (6raiog, E. F. 4ad O. A DAFes. ... 140,00

APPLICATIONS FOR EXTENSIONS

Applications have boen duly fled, and arenow ponding
for the extonston of the following Letters Patunt, Hear
lugs upon the respeciive applications arv appoiutud for
the days herelnafter mentionod:
2288 - WEnm N O~ J.C.Cooke, April &
WA ~Corrans AxD Corrs —~ W, E, Lockwood. April &
2.0 ~Pore Box.-F. and J, Stook. Aprils

llnunoulluu.uu-.lluln. lor. l) ('urun, (r). p081 | SOMO~TIMR Itlﬂt‘umn.-l{.&. Morshon, April 9,
Horse collars, oto,, Hntng for, D, Curtis, (r). L 080 | BARL-T00PING URMENT.~N, A\ Dyar. April %,
Horses, dotachl T.Y.V . man BIO=STOVE. =, G, Widimann, April 22,
Horseshoo caly, T, M. Clarke,.. ... 1 (w26 = ROLLING Macsuye 0. M. Murphy. Aprll 0
Horseatioe nall machine, J. Milla. ... ST LIRS e vrv
Horseahoo wails, Aoishing, . A, Wills, (l') ™ EXTENSIONS GRANTED.
Hydeocarbons, burning, E, ¥, Bogers, . L AR01 | B ~DED Bovror. B F. 8. Mosros

Hygtonte bualn and bath, E, O, Mnnlnn. 100,004 | 40 = MANY Dannutnn Fink Auw. ~C, sharps

BT ~STOVR. =1". DOilge,

TR ~MANvrAnTERING WoobEs Taovaus, —8. T . Flold
25 ~SaooLe Tuse. —8. K. Towmpkios « ol

22,000, —MILL POB GRINDING CANK, ¥T0.~L A, Hedges.

DESIGNS PATENTED,
2. —-Woon Tyre 1. F. Blagkman, Brookiyn, ¥
6,548 to AT~ 01 Crorus. =1, Hulohlson, N awuh.& J
G0 =Lanr Vosr, 1. 1L Jackson, New York elly
SO0 & 00 -« O Croti=I. Kagy, Milladelphils, Vs,
SOl =PRI Te Toes =0, Swith, Fulladelphis, Ps.




Tary & Co., New York ety
Tripp, Falrhaven, Maes.

‘u’:m.nlu’pmuon fora Patent (17 years
On Ialngeach original Patent, oo o
On appeal 1o Examinersin-Chlef ... 2
On appea) to Commissioner of Patents.
On for Relsste, ..o
m:”hmpﬂluuu for Extenston of Patent.
On grasting the Extenslon
On Qllag & Disclatimer........
On an application for Deslgn
On sa application for Deslgn (3 years) ...
O st application for Dosign (11 yeam)

ALLE OF PATENTS

And How to Obtain Them.

\mn)

Lo "Rt others from Mbriesting or
A patent for s dealgn may bo granted to any pervon,
oltaen or Alten, for suy now and origlasl doslen
for & mAnTfactare, HUNERURLIG, A1t relfavo, ox ban reliol
wny newand ortginal desln for the printing or woolen,
Gotton, or olber Murles, any naw and original fm.
\on, OtIAMENL. pattem, Priut, or pleturs, (o be
printed, painted, cast, or otherwliso placed on or worked
fnto any artiole of manufacture,
Dexlgn palonia are equally as mportant to oltizens ax
10 forelgners.  Por full partioalars send for pamphlat to
Muxx & Co, 57 Park How, Now Yoerk.

Rejected Cnses,
Nejected oasen, or dufective papess, remodeled for
) {] for th Ives, or
partics who Bave made spp s 1 e
& Co., stating partionlans,
Canndinn Patonts.

Ou the first of Soptoaber, 1973, the now patent law of
Canada went tito foree, and patents are now granted o
eltizens of the United Statox on the same fayorable tenms
as 1o citlzens of the Dominlon,

o order 1o wpply (or & patent In Cunada, the appllonnt
mnst farnish & model, speeifeation and duplicate draw:
s, substantinlly the same as n applying for an Awerd
oan patent,

The patent may bo taken ont elther for five yearn (kov
ernment feo §30), or for ten yoars (government foe o)
or for Afteen yeam (government fee $). The five and
ten year patents may be extonded to the torm of Afteen
years. The formalities for extenston are simple and not
cxpensive,

Amorfoan fnventions, evon if already patentedin thils

country, can be patented In Canada provided the Amerl
onn patent Iy not more than one year old.
All porsons who deslre Lo take oul patents in Canads
are reqaested to communloate with MUxx & Co., ¥ Park
Row, New York, who will give prompt attention ta the
business and Muraish full Instroction.

Forelgn Patents,
The population of Great Britaln ts 310000 of France,

Prastical Hints to Taventors,

ROBABLY oo luvestment of & small sum

. of momey driugs & greater return (han the

expense focurred In obisining & patent even
whea the mvention is but asmall one. Large
{nventions are found 1o pay correspondingly
well. The sames of anchard, Morse, Hige-
low, Colt, Ericason, Howe, MeCorlek, Hoe
and others, who have amassed lmmense for-
tunes from thelr inventions, are well kKnown.
And there are thousands of others who bhave
"' reallzed large sums from thelr patents.

More than Frrry THOUsaxD lavestors have avalled
Wemselves of the services of Muxs & Co. durlng the
TWEXNTY-SIX years they have scted as solicitors and
Publishers of the SCIENTIFIC AXERICAN. They stand at
the hoad 15 this class of business ; and thelr large corps
of ssslstants, mostly selected from the ranks of the
Patent Ofice : mon capable of rendeoriug the best service
to the Inventor, from the experience practically obtalued
while examiners in the Patent Offico : enables MUsy &
©o. 1o do everything appertalning to patents RETTER
and omeares thin auy other reliable agency.

’, This Is the
HOW T0 Bt
OBTAIN asiry in
nearly eve-
Ty letter, descriing some invention which comes to this
office. A positive answer can only be had by presenting
& complete applicstion for a patent to the Commisaioner
of Patents. Anspplication consists of & Model, Draw-
fngs, Petition, Oath, and full Specification. Various
oficial rules and formalities must also be observed. The
efforts of the Inventor to do all this business himsel! are
geverally withoot success. After great perplexity sod
delay, he bs uemally glsd 10 seck the ald of persons expe-
b 15 patent business, and have all the work done
overagain. The best plan Is to sollcit proper advice at
the beginning. If the partios consulted are honorable
mien, the laveator msy safely confide his I1deas to them
they will advise whether the tmprovement is prohably
patentable, and will give him all the directions neodful
10 protect kis rights.

How Can I Best Secure My Invention?

This bs sn tnquiry which one iaventor naturally asks
azother, who kas bad some experience ln oblalalng pat-
este. His abswer generally & as follows, and correct -

Construct 2 neat model, not over a foot 1a any dimen-
wlon ller if poesid) d send by express, prepald,
addromed to MUXx & Co., 57 Park Row, togrther with a
description of its operation and merits. On rocelpt
thereof, they will examine the faveation carefully, and
Advise ou as 10 1t patentability, free of eharge, Or,1f
JUu bave not thme, or the mweans 8 hand, to construct &
so0del, make ss good & pen and Ik sketeh of the jm-
PTOVEIIESL as posnible and send by mall. An answer ax
10 the prospect of £ patent will be recelved, usually, by
retars of mall, It fs sometimes best 1o have & seareh
Wwade st the Patent Ofice ; auch a meastitn often sayes
the cost of an applieation for a patent,

Relssues,

A refasne Is granted 1o the original patentee, his helrs,
or the smignioes of the cutire interest, whon, by reason
of an {nsusliclent or defective specification, (he origina)
patent b lnvalid, provided the error has arisen from in-
sdvertence, socident, or mistake, without sny fraudu.
Ieat or deceptive intention,

A patentee tosy, at his option, have In Wis ressue s
separate patent for each distinet part of the tnyention

1o his origingl spplication by paying the
Teyuired fee in each ease, and complylng with the other
requirements of the law, s In original applications.
Address Moxs & Co, 37 Park Bow, New York, for full
particulare.

To Make an Application for a Patont.
-.m upu-: for & patent shiould furnish s model of
lavention If susceptibie of one, althe sometimes

It mnay be dbspensod with ; or, If the m...'i?. bea (::m
feal production, be must turnish samples of the Ingred)
cuts of which bis composition consiaty, Thess should
securoly packed, the lnventor's same marked on thew,
and sent by express, propuld. Pmall moduls, from s ais.
a0, can often be sent cheaper by mall, The mront
WAY Lo remit money 18 by & dratt, or postal ordor, on
Kew York, psyablo o the order of Moxx & (o, Perdons
wholive In remotn parts of the country oan usually pur
chase drafia from thelr merchants on (helr New York

correapondants.

Fuinigh destgnen sng who send goods

FTA000; Belgtum, SM000; Anstris, 30000; Prasls,
00000 and Russts, 70000, Patents may be seoured by
American citizens In all of these conntries. Now ls the
time, when busioess Is dull at hosue, (o take advantage of
these Immense forelgn Oeide, Mechanical improvements
of all kinds xre always in demand la Europe. There will
neverbe a better time than the present to take patenta
abroad. We have rellable business connections with the
principal expitals of Europe. A large share of all the
patents secured 1o forelgn countries by Americans are
obtalned through our Agency. Address Muxx & Co., 31
Park Row, New York. Clrculars with fall laformation
on foreign patents, furnished free.

Address

MUNN & €O,
PUBLISHERS SCIENTIFIC AMERICAN,

37 Park Row, New York.
OFFICE 1IN WASHINGTON—Corner F and 7th
streets, opposite Patent Office,

Advertisements.

RATES OF ADVERTISING.

Back Pogo « « =« « « « = 81,000 line.
Tnside Page « = « « « « 75 cents o line,
Engravings may head adeertisements at i he same rate per
lne, by measurement, ax the letter-press.

E. P. BAUGHS

PATENT SECTIONAL MILLS,

For Grinding Raw Bones, Ores, Clay, Feod, Phos-

phate Hock, Gaano, and all Hard and Tough Substances.
BAUGH & SONS,

Philudelphia, Pa,

“fA.\'TED-—R:-spousihlv Agentsin Buffalo,

Culcago and Boston, for Mullen's Patent Feed
Water Heater, the simplest and most durable ever in-
vented, patented Marchy, 1872, One hundred of them in
use. Send for Clrcular, G. M. MULLEXN, 57 Dey 8t,, N.Y.

Q ) o another ecolumn advertisement about,
D Towa nud Nebraska Lands.

i
To Electro-Platers.
ATTERIES, CHEMICALS, AND MATE-
BIALS, In sets or slngle, with books of instruction,
munufactured and sold by% HOMAS HALL Manufsctur.
ing Electrician, 19 Bromfield Street, Boston, Mass. [llus
trated catalogue sent frec oo application

An Agricaltursl Implement and Handle Factory ia
city of Salem, Marion County, I, op Oblo and Mis K 1L,
@ miles Esst of St. Louals, MO, ; locn:ox:{goud.ln a thlekly
settied agricultural and timbered district; Bullding and
Maclunery new; Dullding, #x60 1., 2 storfes: Engine
Roowm, 26x%); slze of Evgine, 14 tn., 22 ln, stroke. Tu an
ctterprising man with capital who would take hold of
umr.xobdugpun unities and a liberal bones will be glven
by the stockholders, URIAL MILLS, Salem, flln.

Purchasers of Saw Mills

DON'T BE FRRIGIH NED ! Havipg noticed an
adyertisement ju the papem, from Lane, Pitkin & Brock,
mrl-lddlr:r all persons from purchasing Clrcular Saw
Mills made by us, wo will say, that Deonts Lane clalms
the Invention of mechanica) deylces which we have
made and spplied to mills lf)r?'l'llll previous to the date
Of his patenia, We shall contfnue as before to manufac-
tare Circular Saw Mills with all the modern Improve-
m:nu.‘;ng ull’llld'rlvud Our castomers from any m‘l- for
h Drought sgalust ther ) ' J

l'umkln e Urork'. Ralt hem by Denals Lane, or Lane,

Luks Buzapsy, 4t Johnsbury, Vi,

BELIOGAY, ELY & Co,, Northdeld, V.

CoLx, Buanes & Co., Lebanon, N, 1.

V. C, Oaxoxe & Co, 0% Liberty 5, N, Y. olty.

"y > ", . 1

V ATER POWER & FACTORY BUILD.

INGH FOR SALE—Maln

stories ; Foundry, 8x%0 ", with C

Klti(’: ;l:lJ ft. whoel; never fallin

":‘ m:‘.:t from R ll.mulun..n:runv and one half miles

“mn: “'luulm.l Dock, A very desirabie place for an

reauired Dess. Will be sold choap. Only §1,000 in cah
qQ . D. €, SAGE, Cromwell, Conn.

~ N F PLY
IMPLE FLY TRAP —The Simple Fly
‘lu{-. Illustrated on gno >
one of the best small invent!,
catire rclv.ul will be »old ches.
ture wiil be ﬁ-m-d N TeRR0
the article will by sent, post
Address "ALY UN()II-:

treams of wWater, one

* lately tented. The
r nghis o manufso-
e terms, Samples of
0N receipt of 25 couts,
o Patentee, Butler, Mo,

CHEAP ENGINES.
w:‘mm V.nnlnr, I'or.l'uhlc ||u‘|.|ur __________ ||:,.",:‘,,‘,,' xm:

b‘ ruus
!ﬂlr':‘t.:uw l'url"lhln l'.u‘;.(lnn anda Hu'lll o WX

-
I~

Corulog s Y " P 1
Nowburgh (! it :,’, " “.::
Yodd & Rafferty Batlonsry Bagine, """ 1B~ )
Newbu " - AL T 12
Stationary Tobular Boller St P 150

Wood and Mana Engine. No Botler. .. :: "
= o/ Klationary s e %)

1o this oountry, may secare patents here 4pon ielr new

On board Cars at prices stated. Send for Otreulars 1
BRADY & LOGAN, Tidlgate. P

 Sientific American.

What Wondefﬁﬂ i

Juveuiio M fpe. Ouly ™ . A
g‘&é‘.’"ﬁ S R

i, ok e o oSO AL
fﬂ‘c&’. l‘nb"ulmr.‘(‘mmuo, l(’l ; i 3
NE WHITNEY WATER WHEEL, 18 in.
At now .mnlv??glx 1"1’&"1 '-’fzﬁf'?b'u"ﬂ:ﬂ ”-h‘!- :

AA7 00D AND IRON WORKING MACHIN.
1LY of all kinds nanufacturod by T, I RATLEY
& \'Mr.. Lockport, N. Y. Hiustrated Catalogus free.

FPHE MORRIS & lu-:'\"\vom'%' 'I‘IM.I:I-:}'E
Beading Co. Manufactare, Bell, and pee the oee
J 8 dress 5. M. DARRETT,
'l"mﬂ'v‘um:? »’r‘f.-’;'c‘:.'.'.'a"\'s’lm‘t'{u-., (‘rnd-ul , Uhlo.

q','l.: in snother columm, advertisement shont
[l ¥l fown sud Noebraskn Laws

Wo0D-WORKING MACHINERY.

Now and tmproyved Woodworth's, Danlel's, and Dimen-
slon Maners, MoulMug, Mortising, Tenoning, Sawing,
Bortng, Upright shaping Machines, ete.  Mavhine u:m .
and Augers, Monlding Cutters and V}l’ er'n Celes
brated Foatont Matehor Hendy nud Cutters, con-
tantly oo hrod and made to order,

fl. WALL & CO, 55 Sallsbury §t,, Worcester, Moss

WOODWARD'S COUNTRY HOMES,

4 DESIGNS and PLANS for

1 ) {oyses of moderate coat
. 150, post ',.m.

ORANGE JUDD & &'0 )

PusLisiens 345 Bromiway, > York
¥ send for Catalogun of all books

zon Architecture, Agriculture, Field
Sports and the Horse

LRIE RAILWAY COMPANY.

(1, 0, lox &9,) Vu‘;‘-l'u AIDENT'S mrlfl(.'lc.}

2w Yous, January 9, 1830,
To Pnipore BriLomns :

The Erie Rallway Company nropose, as they renew the
bridges on thelr Road, to substitute ron for wood, The:
have & large number of bridges In spans varying from

0 X0 feet.

y With & view to determining the best plan to adopt,
they lovite you to make & propossl, based upon plans
and specifications, to be furnished by yoa for bridges of
variots spans from ¥ feet upward, with your price for
the same,

Let your price be predicated upon the fixed price of
fron snd stec), 10 be yaried as those ma teriale may ad-

r decline fn price.
Meaede ?'-ou:\ l’;.. A. 5. DIVEN, Vice-President.

GENUINE CHESTER EMERY.
AMES,

. EMERY

é PAPER.

LOWEST FRICES.

EMERY
CLOTH,
REST QUALITY.
E. V. HAUGHWOUT & CO.,
25 Park Place, s L = ﬁ.\hll\r' YORK.
VB\\' AND VALUABLE SAW MILL
AN TOOLS, for fitting Saws. Patents for Sale. Man-
afactured by (i.ﬂ.\r.rPi{ES(‘OT:l'. Sandy HIDL, N. Y.
TAY'S EPILEPTIC REMEDY.—CURE

GUARAXTEED, If directions are followed.
£ pints, §2.50. Add

Trade

ress C. WAY & CO., Por!hnd».__e:
N MERICAN ROLLED .\'U;P & 'l'll'-BE (1‘10
Richmond, Va. Nuts from X in. to § In., hollow
" llnut. ’:;urnllurklau.‘fzf.l. m-nuf’:lcnl:a(::ayglg:l:l(i:;‘l
rocess, Dotter, and thirty per cent ¢ y
slh::rn nmd:v. Sond for vlrcnn’in';. }\'BI.H.'I'.LAZ_}:E_R_._Prﬂ
’1‘0 THE WOREKING CLASS, muale or fe.
male, $60 o week guaranteed. Respectable employ-
ment at home, day or evening ; no capital required ; fu
instractions and valuable package of goods to start with,
sent free by mall. Address, with 6 cent return stamp,
M, YOUNG & CO., 16 Courtlandt Strect, New York.

HE) PARKER )< CUN. |
R BREtcy Lo»nEﬁ‘

£ FAVORITE
THE P A MERICAX
~Sent toany Sborlsman on. Lrivd 3
pat 4] et

_Gcuun PARKERBROE com. |

’l‘lll{Hl-. SPECIMEN COPIES of the AMER-

10AN Stock Jovnxatr, Handsomely Iusimated with
Eugravings of Horses, Cattle, Sheep, Swine, Poultry
Dogs, nm? Birds, and (hroe i‘u:knzﬂ of Nxw Fary
SEips, sEXT FueEz to all who seand Jwo Stampas for Port.
age. Address X, P.BOYER & CO. Parkesburg, Pa.

R ARBE CHANCE rox MANUFACTURERS. |

(u)\ NES RAILWAY OFFICIALS' AN.
' NUAL FOR 1572, contalos a full discussion, pro and
con, of the Narrow Gaoge question; Articles on the
Strength of Boller Seatts ; Hoﬂer Explosions ; Coal Burn-
log, Compressed Alr Engines: Forms of lhll'.y Car
Axies ; Liquid Fuel: Light Rolling Stock ; Locomotive
Proportion ; Malntenance of Permanent Way by Contract
in Guormaany ; on the so<alied Crystallization of Wroonght
Iron; Paten! Lonscy ;: Rallway Axies: Raliroads and the
State; Rolling Stock Maintenance, and the Weight of
Halls, Scot post paid for 81, A, N, KELLOGG & CO.,
2 Broadway, New York,

CHUCKS WE mide the First,

« Wemade all lmprovements,

Faruyay & CO.,, Wemake the Hest, and
Balttmore, Md. We make the Choapest.

) .
- -

Purchasers of Saw Mills
aro notifled that we have commenoed sufts In the U, 8.
Clrenlt Courts agalnst Coux, Drangs & Co., Lebanon,
N, ML, Luks Bozzeer, St, Johnabury, Vi, and 'F. C. Cax-
nue & Co, New York, (selllng agents of Delknap, Ely &
Co,, Nortufleld Vi) for infringements of patents granted
Denuols Lane for lmprovements In Clronlar Saw Mills.
The public 1s cautioned againat buying Milla or Set
Works manufactured and sold by the above named par-
Ues, or any other, In violstion of our rights, as we shall
|lrnl('rllll' infringers to the full extent of tho law, and
iold purchasers of Infrioging Mills or 5ot Work responsl-
blo for the use of the sane.

Our patents cover tmprovemonts (n head blooks gene-
rally, sottis evioos, dogging devicos, taperiog devices
and friotionil xot worky,

Doscriptive pamphlots sent to aoy sddross, snd coples
of Lano's patents furnished upon regquost, “

LANE, l'l'l‘)llN & HROCK,
Montpeller, Vermont,

INVENTORS

Who have fafled (n thelr efforts 1o dispose of thelr rights
(Whether pateated or not), will do well to consult us,
eller persoually or by mall, free of charge. Maony valua-

| ble Inventlions are fylng -\uun-nl. for want o por

ther pege. I believed to e | nansgement, that might realize a fortune for (helr own.
- o be |

ery, If placed 1o oar hands, and brought to the attention

{ of capitatiate, Only those will bo scpepted which we

fool satiafiod oan be sold, as our object Is solely the reall.
fatlon of w commission. A candid opinion can therefore
be relled upon, No chargo for soryicos Unloss AUCOOAN.
ful, Refordnoes on application. K, B, RORERTS & CO.,,
5, Moand M Broadway, Aaow York Clty.

DATTERN & Braxping Lirrens—SHARP,
| '_\‘rln; v:ll- Rounding Surfanon— o Atook, PAVE.
MK Allers, auitable for Al TICIAL BTONE-
WORK, \'.\Nl”‘Il(llUlNlll. WELLS & CO,,

8 Dutoh, cor, Fulton 84, New York,

Boilers & Pipes covered

With “ASBESTOS FELTING ™
fuel. Beud for rllrular-.TL b L e

Ashestos Felting Co.

o ARG PRIA0I2Y Zranthys N ¥-

)
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SCIENCE RECORD

FOR

1873.

A Compendium of the Selentific Progress and
Hu':( the |"xl‘f¢|0l L . Mustrated with m"
Plate an o::or &0 pages,

tavo, R

P 17
Discov:
&nﬂw Artsand . th's:htew&
preced! ear, exhibiting In one view
Progress ollzgo"‘om in the following Departments:

L—CPEMISTRY AND METALLURGY.— Embraciog
sccounts of all the chief Chemical Discoveries, Im-

!’"&"u"‘ﬂ"&&'-" Pr&«-u introduced In the nﬁo:
ndustrial w engravings. Improvements
Goi ot with :

Mf:"”'ﬂ:i" New Afloys

%o.—lnm

echanical Processes, Inven-

gnu' R ™, looun:' -'-:‘ylu, 0‘:-:1‘ x-m&?{“
égnrmml ...WuMm

S—ELECTRICITY, LIGHT, HEAT, SOUND.
ing the latest Improv ts in

T
s
ih &
SR e o
uonna‘h;‘o ™ to THE A
provenents
ts, N ! ow
ments, New )::aumy b w;’"‘:"
Tadustia) Labor, Sik secounts of New I
] T,
Products, Anlwal, Vegetable, and Minerl—wi
5.-531“' €Y AxD HORTICULTURE.~Desert o
New Plants, Shrubs and Yiowers, 1o

nﬂn{l e preceding year, with New, Useful and
:fm ‘ncx ?ul::; in relnt'(’: to Cultivation, Propags
on, elC —W [

&—AGR!CULTURE.-—.E‘ew and Usefal Information In
the b ‘\ of Agri “:.\vnb XNotices of New
Pro New Lmpl New Plants, Prod
ete. Improved modes of Trea
Manures, Informstion concerning

Discases, Treatment, ete.—with vings.
7—RURAL AND HOUSEHOLD ECONOMY.—The Lat-
est Information concerning 1m-
emonts thereon, Improvements in Houses,
ting, deatlog. Vestilstion, Laundry Pro-

hold—with e ngs.

S—MATERIA H“ul(:l\. THERAPEUTICS, HYGIENE,
—Exhibiting the progress of Medical Sclence in vari.
ous brauchos, Now Med| tions, New
Health_Invenilons and Appliances, with much Inter-
eounf’ Information,

S—NATURAL MISTORY AND ZOOLOGY.—The latest
discoveriea In Mier P .!m‘pkmenu and Appllan.

on, Scientite lors-

Discoveries 1o

nsects—with e
IETEORO

10 & 1L.-M LOGY, RESTRIAL PHYSICS
GEOGRAFHY,—~Accounta of Interes A
ric and Terres! nom cns, Travels,
and veries, incloding descriptions o Great
Natiooa! Park—with ¥

12.—GEOLOGY AND MINERALOGY.—The Latest and
most [uteresting ?eolodeu 1n Re-
porta, Accounts of New Minerals, New Mineral Dis-
coveries, Fossila, and Itemarkable 2

15.—ASTRONOMY .~ lecont Interesting verjes and

Intormation relating to the Planets, Comets, Meteor:
I}rgo.Aumu.#.:; Sun, :I!h s:orn otuAﬂ‘mnonN
COOMCLA, w4, New lustruments, otc.
W& BBIOGRAPHY, NECROLOGY 6 of
distinguished Men of Sclence, with stee
other Portralts, Noticos of Fronin {
nected with Arta and Scl s
with Portralts,

Every mmn who dealres to be well tnformed concern-
Ing the gross of the Arts and Sclences should hlu‘-nl
copy of SoiexoR lumr‘l‘: yor 1578, It will be a most ine
teresting and valuable Book, and should have a place In
every Household, th every L‘bmry.

pages, Octavo, Handsomely Bound. Many Engrave

lng. Price,
nt by mail 1o all parts th , on recelpt of
the prict, A Nberal q{mﬁc 1o the trade and 10 can-
vassera, Forsalo at all the principal Bookstores.
MUNN & CO., PUBLISHERS,
47 Park Row, New York Clty.

ato and
cnt Men con-

Tue SCIENTIFIC ANMBERICAN will be sent one yoar
and one copy of SCIENCE RECORD FOR 153, on
receipt of $4%0,

SCIENCE RECORD FOR 1872, uniform with the
above. Price 82,

THE SELDEN DIRECT-ACTING
Steam Pamp

IS THE BEST Steam
Pump made,

Send for Clren
and Price List to

A, CARSE, 43 Courthn:g %":&U

— . - e il

nl-;l l:mp:h;toru of C. N. Goes' patents, 1
ntly lssued, for tm ts 1

;‘h:h Lo armange with & «.’-':"‘&f.“r?"pum' ‘l"l%m - 3?“

best horse rake In the country, u
erwise. Address ¥. G. UTLEN, Behows Fatle, V.

0.\' ETHOUSAND DOLLARS PER
s ST P SR SRS
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Srientific  American,
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~ BAIRD'S

i)y

FllB PRACTICAL MEN.

Ca a.u al l'uu T

F‘a will be
of postage, M any nnc who “ {Ivor un with

HENRY CAREY BAIRD,

INDUSTRIAL PUBLISICK,
400 WALNUT STHRERT, Fulladoiphia,

Valuable Books on Metals and
Metal Working.

Bauorman's Metallurgy of Iron,

Blinn's Practical Workshop Companion for
'l‘m.she‘gnlnn and Copperplate Workers, mmnar;o

12mo,

$2.00

Bell's Chemieal Phenomena of lm.n Slnmll'inh{
lxwimu Praot! ation of ¢

matances vlll.e?lddclofx‘nf:: :h‘unt:‘pac‘ny of the

of tho Alr, and the

r‘r Coud“;ull o( lho ?nurm Io bo Oponlrd l'aou

B{mu Practical glha:m“\.\.;ork«rn :'\uulnh‘u}t
q ed-lllon !orhl » 8 AN A %"' X, oontaln.

m g:g ‘ m&umuul
in Bessemer Steel. With over u‘uﬂm LI )

Guettier's Practical Guide for the Manufac-

e Allo; Comprising thelr Chemical
“‘: " x.ul‘t:p-mg." mn;::}an owpoolu»u .;ml

lAnd:in'leuleon 8lonl l°mo. W 0800
hrkinnMul Brass and Iron l-‘aumlrn

anier‘ﬂlnnulol Elmm.lhullugy lllus-
Ovcnnnl )lo'nl;len md Funndcu Gulde

Pucy’a Mnnhenue ol lhunhn Sheet lron.
Roscleur's b'.'l;;é};imw M;gipuhdoml.u A
Wmtormgg 4 ’v,er g:e'l‘n-p ter
m svo U

rtlen of chh ll
. #to..

Tables Showing the Wei ht of Rouml Bquure,

angth :nd other Pr
lustrated by 25 large steel p

EELTTRPETE

aud Flat Bar Iron, Steel, &0, by measurement
Urbln and Brull's Prlcﬂcnl Guide for Pnd.

diing Iron and Steel. BYO......ooiiiiiininiainias
anlul Gulvanized Tron Cornice Workem
cuulnant Instroctions In la t the dif-
i&a.. Pattorns for Al Kinds of
roular work, Hlustrated. 41o........... 8.0

Wnuon s Pructice of American Machinists
and Englocars, Ilustrated by 56 engravings. 12mo. 8250

Warn's Shoot Metal Workers' Instructor, for

Zine, nd Tio Plate Workers, with
lumwuoul{:r \fn&?’:’u fog, &, SVO......cunnns £$.0

"g"no luvo.ornyo my Puhllcallou, sent by mall,

t lluuon
l;‘“ e AT ALOGCE OF PRACTICAL
OOKH-—-0 pages, Svo—sent free to

HENRY CAREY BAIRD,

INDUSTRIAL PU‘BLIS!IB
408 W UT STREET, Phlladolphia.

Any
Upright ¥agine andTubular Botler (4) Horse
8425 Powsn, with all Trimmings—Arso, (1U) Honse
Powen, Send for clroulars, VARIETY IRON

WORKS COMPANY, Cleveland, Ohlo.

An deutfdhe @efinder.

Diefe grofie unb thitige Elafie unfrer He.
vilferung  madien  wir  befondess  davanf
anfmerffom, daft unjre Fivna durd) ihre Ver
Bindung mit Wafhington und dex enropiiidjen
Dauptfiodten, befondere Vortheile jur Erlan
gung voi ine und auslindbijden Patenten
bictet.

Seber Exfinder, gleidyviel weldier Nationali.
tit angehorig, ift burd) die liberalen Patentges |
felge ber Bereinigten Staaten jum Patentiduy
filr Grfiubungen bereditigt, Unfre Fivina ift
bexeit, gefiiiyt auf 26jdhrige Exfabrung, deutjde
@rfinder jeber Beit gu berathen und ju mdfigen | —
Preifen rafd) und plintelid) Patente ju evlangen.

Die Dentfde Section ift i bew Hinden
fifiger beutidyer Imgenieure, ..dje in ber
Office perfonlihy mit  Grfidern verlehren
werben, :

Dex  Soient! & American™ wird in kinm
Spalten bie bedeutenderen Erfindungen bes
fpredyen.

Gorrelpondeny crbeten und prompt beant-
wortct.  Pamphlete in deutidier Spradye wer-
ben anf Berlangen franco Jugejandt
bueffire: «

MWunn & go.,
;,‘ wiclentific American™ Patent Agenfur,

37 Parf Wew,
New York Oity

No riak» 1o pure hn-ov
HALEN, Hallston Sps,

WIHALEN TURNIN “

amphiet sent free, Sern
HINDON'S IMPROVED

Turbine Water Wheel

Is Cheap, siiple, stron .‘ sad l!Ar‘hIr<
nr\-lll el has \1'11 « oyer ¥ per cent
full u.-x aver .‘ per cent at

eightteniha ‘ to.
ad Tor Girvalaz (o
1. BIS |n|\ & CO.,
Mount Holly, Xew Jonsey,

L was tho fiest Lo tntroduee to the publio the Hubbard
Squash, Amerioan Tarban Squash, Marblehead Mammoth
Cabbage, Mexioan Bwoot Corn, Fhlovey’s Water-elon,
and masy other

New and Valuable Veﬁetables

This soason I have s new and exceedlngly yaluable
sguash, new yarletion of gorn, threo flnn weloos, and
,hvr clioleo How vegatihlon for my customory.
I.m-lnrn is to -ule good farmer In
llll Ous Lo get, the pery beaf of vegoetabloseed, Igrowa
Bundred and nhy kinds on my four seed farms, right un
der wy own eye, making new eegetodiés a 'p«-mrly.
sldes fmporting thelr flmm»n varioties from European
owers, A fue seleation of flower seed, home-grown
wod tmported, will also bo found in my O Tatalogue, which
vllll Do sent free to sl npplicants, As statod (n my Cata-
ognos, all my sood (8 kold under throe warrants, 1st:
That all money sont shoall reach me. 200t TAat all xeed
orderad rhall reach the purchrta’ Brd:
hal N/‘NAA and trve 1o ne
AMES J, 1, nuxuoas’ Murblehead, Mass,
URDON IRON W ()Rl\i—\hnn!nﬂnro-n-c
of Pumplog Engines for Water Works, High and
jow Pressure Engines, Portable E‘.nxln- and Bollers of
nll klods, Sagar Mills, Serew, lA-rcr rol{r and llydnnllc
Presscs nhlnrr, in general. ARD
*r.unul. 10 Fromt st., Mrookliyn, §

GREAT REDUCTIUN IN PRICES

F LE COUNT'S PATENT HOLLOW

LATHE DOGS, and his Machlolst Clamps of both
Lron and Steel,
1 a0t of 8 doge, from ¥ to 2 toch, $6%0

M

His expandiog Mandril {s s first class tool which has
long been needed by ev‘l:‘_ry Machinist,

Sead for lalecl et
W.LE covvr South Norwalk, Coun.

~ MILLIONS OF ACRES

what ever

That my seeda

5 lnwa&NehraskaLanﬂs

FOR SALE BY THE

Burlington & Mo. River R. R. Co. | joweerm

on m )'mn’ COredit at & per cent, Interest.

Propn rny for the land and Improvements

much vmhln lhe mu nf this icncroul cmm Hettor
and proba ) nover will b

CIRCULARS gt l 11 particulars, gratis; eatl for all
that are mted to clreu

CoxMx West and thrive, !‘nuuh will follow,

A Sgort oxu. Map, showlng the exact location of Towa
1ands, Is sold at 30 conts, and of Nebruska lands at same
price. For Circulars and Maps. apply to

GEO, 8, HARRIN,
Land Commissioner, Burlington, Iown,
:"And pleaso say In what paper this sdvertisement

V\ ANTED, I.OC?“ 10TIVE BNGI_I]EBB

Lo run a Stoam ow. and portable

|183

i

|
I

SCHENCK'S PATENT. 1871

\\ ()()I)“ ORTH PLANERS

nd Ne-Sawing Machines, Wood snd Iron Workiag Ma-
.an Engines, n‘n... ete. JUNN B, SCHENUK 'S
SONS, Matteawan, N, V. and 118 Liberty M., New York

FOOD-WORKING MACHINERY GEN.
\\ erally sectaltien, Woodworth Manery snd IHich-
ards n-lnunl‘m‘v

ulo
Centml, corner Lulon . \“'"”u”“\

Wil kU0
III OUCHT

BeAmS & GIRDERS
4 I l‘llt he n:l::\l;;‘nlh ‘l"!‘::wlnr. raand Arohitects ia rn!l:.d

Mills, Pittabuargh,
|.. sar tmproved Wroughtiren Hesns snd Girders (pat-
, 10 which the compound welds betwean (he slemn
sges, which have proved se \ tlectiovable (o the
- uf wasufscturing, u- weely avolded, we are
Lo 7ar ah favorahie s can

w ko pt addrens
n \ 1lia, I'Ill 'muh, Pa.

Ve -I Tegon Mac hlnu
Warcester

Kloman & Co, Unfoh 'r

bt
Camegle,

The TRADE WAGON.

A WAGON INTENDED FOR GENERAL PURIOSES.
WEIGHS BUT 100 POUNDS,

Is fintshed ready to palut and trim, Inquire of your car
riage maker, or the OXLY manufacturers,

8. N. BROWN & CO,, oy Dayrox, Onio.

Buy Banver's Bir BrACE,
F E L T conductor known, DUILER FEL l\ﬂ
«  WOHRKS, i Courtlandt 8¢ ..\cv

NVENTORS' NATIONAL U NION. B H.

GIBBS & €O, 17 Broadway, New York. Fatents
aomoo omlnlulol Send for Clrealar.

MPROVED FOOT LATHES, o

Bllde Rests, Hand Planers, Scro ] Baws

rior Lo all othors, Selllng every where

Talogues §
e ppen M BALDWIX,

Cheapent, best, and most durable no
ork.

WOODBURY'S P n"i:\'r ;
Planing and Matchin

and )lold!n:!hehlnn.(lny. Wood's Planers, !elfollg
Saw bors. uul other wood 'nrllng mu:mne
WIDS, n umy tml..\ % o)

‘I "T";c"“)ﬂ Iw.vrcn‘!;.u;z;s TIME DE-
{ha () ~lmportan or gl Ox
“i'i‘n 1’::"-4‘:-.:3:?2”-1-41 ﬂ'! %at : "nleh‘.l'l:?
the saine reaches his

trolman, as {
1. Send for & Circuiar.
N. n--'n‘.l- m‘l‘l’l'u covered =y two
) o .
f'&'h?; I.r:';l‘m‘c will be ‘ull w
ICHARDSON, &IFIKIAM & CO
Manufacturers nl llu lu
s' and “ood-unh
and mwolding, Tenoulng, I-ial. ot~
tical, and lqn-ln e n-lu ulhn.
Arbors, Seroll faws, Nallwsy, Cut-of, and
chines, Bpoke sad Woed Tursing l.llbu,u‘
other kinds of Wood 'W\“l'l.l"”'a;. .',
t .
:2-4(339):3:“ ::nt‘::unv.’m Liberty ot, !cv Yqﬁ. # p
\ul\m JEAND BARREL MAC HiVBBY.—
I d Law's Patent Shingle ul %cl‘.
'.::z" ':’l't't:'[:-l::l.l u:d' et ln' U “ntl':o
Bta nte Have wellze
Tumcn'zcu \d‘r:n- nnn’m & Co., le‘ N, i.
I)Ult TABLE STEAM E \Ul‘\ P.S COMBIN
Ing the maximum of nﬂl(lunr{ bmly sad econ
omy, with the mintmum of welgh price Tbe are
wln ely -nd favorably known, more (lun 0woo in
1 warranted satisfactory or no sale, nrlp ye
cln:nhn sent nn tpﬁ)lu!lon Address
i & COn Lawrence, Mass.
lecﬂy ., \o v York,

IVERVIEW Military Aradrmy, Tough-
keopale, N.Y. . A thorough-golng school ot boys.

Niagara Steam Pump.

CHAS, ll HARDICK,
21 Adama st., Iicqokln. l. Y.

P. BLAISDELL & Co.,

‘l\ ANUFACTURERS OF FIRST CLA
MACHINISTS' TOOLS, Sond for Clrenlans
wekron st., Worualu.lun.

Machines.

{TANDARD, UNIVERSAL, INDEX, CAM-
cu 1'!‘[\(. and PLAIN, fo every varfety, of une
dnlEn first-class workmanship.
ullcd ulolue
Co., 11 Pemberton Equare, Boston,

to the BRAINARD 1.
Works at Hyde Park.

FOOT I,A'rm:a " Smaxxs, n.mmoi»e, Md.

Yu-k"lll’v'uvﬂ Yiewr
Clias 7 Octave Placos for §200

U.S.Plano Co., WM N.Y.

NINCINNATI BRASS W ORK\—Fnzlnccn
J snd Steam-fitters” lln-a Wnrk_ anuly brml

Seml for (.‘lmlul. ! GiB
T, Joh, AR

MACHNERY & CO., W Vesay at,, New
OTIS, s;\nm HOISTING

w.

_ NO-348 B mer\' %oﬁ“"

n drew’s Patents.
Friction Gz-ooved. or Geared Holst~

“d g every pnvenl Accideut, it

En reank.
mu e- uruin g;feg““l
z En ouble nnd Siogle, 1-2to

Lon(rﬁ:\tﬂnrf'nmm 100 to 100,000 Gallons
i rnvel. Co M‘ nlrnln. eLe., w.ltr
5.{.:?’4.. le, Durable, nond Economical,

Ve
WAL . ANDREWS & BRO.,
116 Water Street, New York.

SEE 50 S S i

ATHE CHUCKS—HORTON'S PATENT
mnoS Also for car whoels, Addiess
E. HORTON & so's Windsor Locks, Conn.

OF THE

SCIENTIFIC AMERICAN.

The Best Mechanical Paper in the World

A year’s pumbers contaln over S0 pages and several

farm, Must be thoroughly compotent -ml sober, lnd
have unexceptionablo rnhrnl)eo Munt bo able to turn
his hand to rough mechanlieal work In carpenter and
blackamith shops, Marrfed man preferrod, House and
garden on the farm, Sons can have work on the farm,
and daughters constant umoor cmpluymenl A dealras

ble permanent muulon
Miﬂpﬂl & SON, Dristol, Pa.

NEW PATTERNS.

MACIIIN“IEI"!‘S" 'I‘u &I’MII alzes—at lm{ prlcxﬁ. h‘

LD T 10 1N )

Machmery
kin: Ln-lhor and

dnnd Iron Worklug of eyer
llxlunn hmrr{\ enls, Bahblier Motal, &
& CO,, Y21 Ohamboin & 100 Toado bln. X

_—Machlnlsts 0ois.

The Jargest and most complote assortment (u this coun
try, wanufactured lg
XKW Y KK STEAM ENGINE COMPANY,
(‘Mmmn & 100 Reado Btroots, New York,

Cold Rolled Shafting.

Beat and most porfoot Shafting over made, constantly
OI hand In large quantitios, furn -hmt In any lengths ap
" n':(' Also, I'n'. tuupllu, nml se h{ Hng m&lmllblu

al (§

g /hnambers & IIJI Iu'u.o Mn oly, \ew York,

Sturtevant Blowers.

Of ovory size and duul ulun’mmlmll) on lu-nd

E FLA
11 Chambers c Meade Rireats, Now York,

\Vll‘l)lll’ﬂ

Pat Punchmg_

For Ballwny Nlum, Aurlonlitural
Mnhlm,Tu -m. Arnne
Warranto

mnb

Presqeq
o unluruv‘;l.‘ |:::iv':~'rl:: :l'l'h:::‘:
v pun ‘"‘f' n«nd h-r ;l(.lou.uv ¢

" leubou t ml l

" WHITE, Nowark, N, J,, Mmmln(\.

10, Drans nml N .

D m lp]l:l ‘(‘4‘hll’}'rpn'n O l‘l’" () ."rtrlnuu;,m:?'t 3‘;4‘::‘1 ll‘"“
00 o Bpriog, &o, ]

Molal I\Vorz; l)la!. Oln, nod i‘.mm ";‘u mﬁ“ Aui Spun

n'r.\l"'n Sool uunn\‘nn l.luln hom

RUBBER stenel) D u.tu,
l.oohudll Baltimore. §10a dq o Annu

Ill|“ + Cottop, Memp,
SAFETY FUSE tured by b }"‘ff‘t';t"rn:
uuulnn Bquare, Xew York,

cnd lIM wm) nifao.
11 for 5 ota., (AL rel qulu for

s sent by

m.A oL

w Aayt Ambml AN rhasens of worh
35“ "" ol, Ahte B, Fivaing Wi ohd, t-‘n-n:—'x.:l
-nlu Avu..l L8 o a1 e Ling D o ,uln
M O, Bhlnacn A O P tlaml,

AC, FOR 50 CENTS
wo AMend POSTEALD An Almanag lvlns&o\-ery Year, Month,
\\'cm and Day of the Lunlnry also a Pocket C:lcnd‘r for

Extra lé:duumrnu to

? Addres:
__Dlwf A. HEARD t Co., Boalon. .lnl.

A

£\ MoLDING, MORTISING
) ' TEHOKING & SHAPING &
= MACHINES;

BAND SAWS,
SCROLL SAWS,

Planing & Matching

MACHINES, &,

o For RAILxoaDp, Cax, and Aont
OULTURAL SHOMS, &0
a‘nnpc§0r to any {n use.

T ATFAY &GO,

O IXQIXNATI, Ohlo,

Ton iy and Siberan Tron Wk,

ROG
MANUFACTURENA OF
Reflned Charconl nnd Keat Moom Sheet Iron, Brands
Apollo and Siberlan, %pvmnllhm ‘Hnul‘uu& Button
Trunk, Look, Shovel, Tea ' n? Show Card BROT, and
a1l other kiods of One Sheet, from 14 to wuugu cut to
wlee, as roquired h{ the trade. Equally to any lmported
Office and Ware iouse, 108 Water St Plitsbargh, Pa,

OODWORTH SURFACE PLANERS.

#1925, Planors and Mllchon
A1 Courtlandt stroat, New Yo A8, GURILLS

PROTECTION AGAINST FIRE.
HALL BROTHERS
Arve prepared to intro-
duce their ** System oy
Sprinklers” into Mills,
Factories, &ec., at short
notice. Call and see a
practical operation oy
same at their works,
36 CHARDON STREET,

BOSTON,

hund eagraﬂns: of new machines, useful and novel
ring establial , tools, and

Iny
procosses.

The SCIENTIFIC AMERICAN Ia devoted to the luter
ests of Popular Sclence, the Mechanle Arts, Manufac-
tures, Inve Agriculture, © . and the In.
dustrial pursults generally, and is valuable and Instrue.
tive not only in the Workshop and Manufactory, bat also
i the Household, the Library, and the Readlog Room.

To the Mechanie and Manufacturer !

No person engaged o any of the mechanical pursults
shonid think of dolng without the SCIENTIFIO ANERI.
CAN. Every number ¢ ontains from six 1o ten eugravings
of now machines and twweatfons which cunnot de found
in any other publicatio

Chemists, Architects, Mithorights and Farmrs

The OIENTIFIC AMERICAN will be found a most
useful y"amal to them, All the new discoveries in the
sclence of chemistry are given i [ts columns; and the
Intereats of th> crehitect and carpenter are not overs
looked, all the new luventions and discoveries apper-
taining to theso pursults belng published from week to
week, Useful and practical information pertalning to
the Interests of millwrights and millownees will be foand
published (n the SCIENTIFIO AMERICAN, which iaforma -
tlon they cannot possibly obtaln frow any other source.
Sabjects In which planters and farmers are Interested
will be found discussed In the SOIENTIFIO AMERICAN,
many {mprovements In agricultural tmploments bolog
1ustrated In fts columne,

Weo are also recelving, every week, the best sclentitie
journals of Great Dritatn, Fmdee, and Cermany; thos
placing fu our possvssion all that s transpiriog tn me.
chanloal solence aud art tn these old countries. We
shall continue to transfer to aur columis coplons ex-
trnota, from theso Journals, of whatevor wo may deetn of
nturest Lo our madens,

TERMS,
Ono copy, one year . nm
Oue copy, sx monihs . 1.0
Qoo copy, four months B o« siite 1.0

Onn copy of Bolentine Amoﬂuu lor ono year, and
one copy of engraving, " Men of Progrem™ « 000

Que copy of Solentifo Amarioan for one ym and
one copy of *Se'once Record," for 1570

Hemit by ostal ander, draft or express,

The postage on the Sctontite Amertoan 1s Bve cents per
quarter, payabla at the office where recelved. Canada
Aubsorhors must romie, with subsoription, 3 conts extra
Lo pay postage.

Address all lotters and mako all Post Ofice orders or
drafia payablo to

30

MUNN & CO,,

97 PARK ROW NEW YORK,
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Scientific  American,

[FEBRUARY 22, 1873,

Adve tis eens

o oo WAl] B adasind on 1AM page ot the riste o
R1.00 per ine 1o cach (nseriion.  Fngrvings moy

Aond rereiniments af the same rale oo line by meae
wrement, wk e letter-prew.

To Investors.

iy ——
pyest, and those who wish

To those having funds to |
1o lucrcase thelr Income from means already (n.
vested 1n other less profitable securities, we recommend
(he Seven-Thiety Gold Bonds of the Northern Paclne
Rallroad Company as well pecured and anusunily pro-
duetive.

The bonds are always coavertidle at Ten
30 Into the Company’s Lands st Market Prices,
(seven and threetentha per cent
<yleiding an ln-

per cent. pre-

minm (1.
The rate of Intervet
gold) ts rqual now to about ¥y currency
custie WOTE than one-thint greater than U, 8. 530, Gold
Chocks Jor the soml-annual Interest on the Regtstered
Monds are matled to the Foat-Ofice address of the owner,

Al markotable stocks sud bonds are recelved In ex-

chunge for Northern Paclfies on most favomble terms,

JAY CoogE & Co.,

Naw Youx, PHILADEKLIIIA, AND \\’uln\'«u‘\m.
Financial Ageata Northern Paotae R, B 00,

Fox Si1e ny BaN®s AXD DANKERS,

RTESIAN WELL BORING .\I'.\("Ill'..\"

© Wanted=A completo machinery for boring

ten uu!hlx‘-} fn :ll::lll::! rJ-:}.lw'd:"u"l of one llwuﬂ.nnd feot

aid over, One that has been succossfally worked 1o all

Siuds of strata, and has been found economical and re-

Uable, Magufactiurers, please address, with catalogues,

S .l.w'f{'.‘(':i'llll:)‘. P. 0. Box 2409, New York. -

%4 ROTARY HAND CORN SHELLER—

Guaranteed to work well. Send for Sample and
Troulr to

1 e e asain Ay ey
YA G F DRNSHELLER CO,,
HARRISBURG, PA,, FAMILY COR 15 Lok Tioxo

v
L

READ “Business Wanted in Boston," p. 122,

A.

§. CAMERON & C0.,
ENGINEERN,

Works, foot of Kast 4
stront, New York Ully.

Steam Pamps,

Adapted to every pomible
uiy'.
Mc?ml for s Price List.

YA7ITH BREWER'S IMPROVED BRICK
%ll.h'egmf'uz-nrr V'l’ m-'m. ur{’lulrll'u.\ly l'n; I‘h.\'-':
rth comd ( o oodl Lo t
R aang. ‘hend for circatar. RAML. ©. DIk WER.
Fater Valley, Mis,

TEAM BOILER AND PIPE

COVERING

to twenty per cent, CIHALMERS SPEXNCE
! l"'t‘l‘::o'l':. ';‘h S‘I‘ N. .1 180 N. 2nd 5S¢, 81, Louls, Mo,

oemany  Umion Stone Co.,

Patentees snd “:uu{nriurrn of
Em : I & Emery Blocks
lu“':,;‘-‘m e|n'nnn 1o Sult varfous

Mechanion) Uses;

' GRINDERS, SAW GUMMERS. DIA

MOND TOOLS, apd WOOD'S PA

TENT KNIFE GRINDER,
For Planing, Paper Cutting, Leather Splitting, and sl

Long Knlves.
:,)l'h:l:'l.‘l Excuaxox Sraeer, Noston, Mass,
W, B, Jarboe, 88 Liberty Street, X, ¥

BrAxcin OFFIORN sm.'t'umllmrrv Streot, Philadelphia s
gr-sond for elrenlar,

» ANSOM SYPHON CONDENSER porfocts
\. and malntalns yacunm sn Steam li}\;:ll:«v- ntoont of
one por cent 1t valug, and by 1ts use Vacunm Pans are
ron with full vacuam without Alr Pump. Send to WM,
ALLEN, 81 Chardon St,, Boston, for a personal eall, or

EN,

he Copany, at Bamalo, N, Y, for a eleonlar,

Send for Shearman's Illustrated Catalogue
O Ameriean Machinery, with monthly Roporter of
New and Second Hand Machinery ready to dellver In the
Unitpd States. Price 80 cts, per yoar, ISAAC I SHEAR

“The Harrison Boiler”

t eatablish-
o' servico in some of the larges
m::-::nlgrr.rsz"‘!uuhlm and rl-nlhu‘r."\:’::: ::::‘\:"rrr‘
yarying from Fifty to Fifteon llundm“u s oflinds
with repeated orders from tho samo parees, b iy
this improved generstor hAs taken & perT
m,
"I;I‘l’l.; (1'1'11:::;:!"! Horse Power have been made and put
In operation with & present steady demnand. e leim
All the surface of ‘hr Hlarrisgn Boller iy elt |”. et
perating Or superhoating sutface, and when th ml”"
E;llrr renowal (foan be mimile ar yu-’vll s n;;r -r:'n’"'n‘«-‘(nkv:
y 17 thw cost of a new boiier . A
?;{-;:2(-1"::'.?-'::-.: Ly simply retioying the Iun-r hr.L' I‘n ..c
the top, withont '“.'“rlilt““ the ln'l'lﬂ';l!:;?l‘l"l:.ll‘:‘\‘prlxtll.;ﬁ
p dpal setting s Tost ¢ \
:‘-f I':‘;t:.:’lll:l ':Iu' repiace the ondinary w rought Iron bolle r’,
which, when worn oul, s comparatively ¢ r!hlu:, ane
areely oommand o purcharer al ang pru.v
‘“l‘;l‘l"":::-n”ll‘ulh'u of any slge can be toade re :-;l). 1:;:
delivery, after order In givvo, as fast as they can be pu
in JIace. the settiug Qosting no more than that of the
ordlnsry wrought lron boller.
For n]l mformation, elrenlars, ete.,
be mude diroct to the > =
! I’ WORKS,
HARRISON NOILE B Y Ve Rbsd,
rulladeiphin, s

application must

{ FORGE PAGE & €O, Manufacturers of
A Portable and Stationary ; o
STEAM ENGINES AND BOILERS;
Patent Clroular, Gang, Mulay, nnn.l tauh o N
SAW MILLS, with OUTFITS COMPLETE,
] ) g y e X ta—Grist Mills: Shin
..(.l‘u'-“\'ll.\':~|t'|.|l;n:-‘:', ’;\!::u. \\‘::lv ";(l’l‘ -'n’t"r‘n‘ ;.vm‘rll Mnrhim-'ryl‘ 5
Send for Desoriptive Catalogues. Address No. 5
chroeder Street, ‘hlllumrr, Md.

W EMERSONS

[ IMPROVED PATENT
INSERTED TOOTHED SAWS

CHEAPEST SAWS EVER USED
EVERY SAW WARRANTED TO GIVE PERFECT SATIRFACTION
S . JEND FOR CIRCULAR AND PRICE LIS T

MAN, 18 N, 84 St Prlladolphin, Pa.

and Clronlars, to 14 B, Hane & Co,, 66 & 58 Park Place,

BUILDING PAP

For Sheathing, Roofing, Deafoenlog, Carpet Lining

L rrsow rFoRnAc: BEAVER FALLS P2

ER!

, and ax o substituto for Plastering. ¥end for Sampler
N. Y., or ltock River PArer Co,, Chicago.

SPRING

' latest and best improvement,

bealthy and comfortable bed? Here it s,

u-h--l,rt.rn&-l.mnu popular, and dorable H‘yﬂnx Bed
: .

MATTRESS—The
Do you want a
The softest

HAMPION

In market, 1d by all leading dealers, No stock com.
plete without it, \\'hullf composed of tenacious tem.
pered steel springs, so united that un-‘rn-»nrc ix equally
distributed. Easlly moved or carried about the house.
Can be ifted, turned, or rolled up ke a blanket. Both
eldes alike. No frame.no wooden slats, no straps. Muay
be usea on floor without bedstead. No under bed re-
quired. Needs only half thickoess of halr mattress, The
regular size double bed, 4 ft. 6in. by 6 ft. contalns 12
spriogs and welghs only 25
urmoney in this bed than inapy
Any sirzes made to order.
Send for pletoria) 1l pric= of double
12 Shipped, Uy Kogle bed c tity, 1o all parts o
the werld. Libaral discount 10 the trade. Agents want-

ed. F. C. BEACH & CO,, Maxers, 191 and 153 Dusne Street,
Sew York,

NEW YORK SAFETY STEAM PUWER GO0,

S0CORTLANDT-ST., NEWYORK.

SUPERIOR
STEAM ENGINES
AND BOILERS,

by special machinery
& duplication of parts.
The v Safe, Economi-
ly Manopd, and
pot lable to deange
senl Thelr COMBIN-
ED ENGINE &
EOILER is !--
cullarly adapled
to all purpoges
requiring emall |
power.  More
then 800 en-
75 gines, from 2 to

= o s 100 horw_-gm‘

= er, in nse, Send
5 e for illustrated
RC =i s .J,.u' ular,

Largest Organ Establishment in the World

7 Extenslve Factories.

J. ESTEY & COMPANY,|

Brarrixsoro, V1., U.5. A,

IHE CELEBRATED

fistey Gottage Oroans

The Iatest aud best Improvements, Everyth
new sod Dovel. The leading 1m mn,-u"'..’.u’f'n'g?}'.d;
were introduced firet in this eatablishment,

Estasrsuen 1846,
SEND FOR ILLUSTRATED CATALOGUE,

Reynolds’

TURBINE WATELL WIHEELS,

The Oldest and Newest Al othors
oply imitations of each other (n thelr
srife after complications Lo confuse
thy Ful:llc. We do not boast, but
nn‘ln Iy excel them all i stauneh, ro
fellable, ceonomicsl power, Doanif.
ful wmrhlnt free. GEO. TALI COT

Liberty Bireet, Now York, |

Gonring, Shelting,

AlwaysReliable

Wright's Double-Acting Bucket=
Plung

STEAM POMPS,

Made by the Valley Machine Co.
EANTIIA:\IPTON[EI};&

MAHOGANY

ROSEWOOD, FRENCH W T, SBATIN
Wwo0D, H NG AT AN Asf,x‘ %ED'AB, ETC,
Large and Cholee Stock Forelgn and Domestic Woods, in

VENEERS, BOARDS, AND PLANK,
Imported and Manufactured by
GEORGE W. READ & CO..
Office, Ml and Yard, 186 to 800 Lewls St., cor, 6th, E, R.
Branch Sslesroom—170 & 172 Centre St., N. Y.
Orders l‘?' mall promptly and falthfully executed.
g Send for Catalogoe und Price List.

MACHINERY for grinding
Tools and Metals, gumming Saws,
cleaning Castings, grinding Planer
Kulves perfectly strajght—anequal
ed for the sterling quality of its
material and workmauship, the du-
uhﬂh{\ of r\rr‘ ;lmr(. Address

cmaeggee: AMERICAN TWIST DRILL COM-
PANY. Woonsocket, R. 1.

RON PLANERS, ENGINE LATHES,
Drille, snd other Machinists' Tools, of superior qual:
1y, on hand, and finlshlog. For sale low. For Descrl

tion aud Price address NEW HAVEN MANUFACTUR-
ING CO., New Haven, Conn.

““LYONS” PATENT

Self- Feeding Hand Drill,
Punching Press & Shear.
¥ Curting Tools nn_d__linrdwnre Specialties,
Are also prepared to
furnish light work of
any description and in
any quantity to order.
All Iinds of die forg-

ings promptly attended
to. Oflice and Ware Rooms,

18 S'll AMBERS ST, NEW YORK

Bradley’s Cushioned Hammer,

This hammor has imany valuable improveme th Y
made useful In the device for <'I|hhllunlnu ll'nlr!nhllt:u "br»'\'
uslong o Yoko aud Hubber Sprinvs, thereby relfoving ‘|h':-
Ennchlm- of the Jar and concussion whieh s the dentroy-
ng eloment of othor hammers: It s alno adjustibly “n
II'ur of actlon, l--urlh of stroke, rapldity of motion and
welght of blow, sll of which {s controllpd st the will of
the gperator, ‘( 15 nlso peoullarly adaptod to the exoeed.
ing demlewlt moedging of Colton Soindlas, wiich vm’.ulxrn
A continuous, exacl, positive, foroib)é and yot eluatio
siroke, There can be no more diflenlt or oxacting work
than thiss no other hammer bas been able to turn nu;
this Kind of work In quantity and quality as satisfacto.
1ily as this, and the work (s accomplinhed at less expenso

BIDDLE MANUFACTURING Co. '

SAAC S. CASSIN, Ene‘iucur. late Chief En-
sineer of the Philadelphis Water Works, No. 431 Race
Sl.ﬁ'hllndvlphln. Pa. Water Works constructed, Surveys
and Estimates made, Drawlings and Specifications, un_d
nll kinds of Hydraulic Machinery and materinls furnished,

WIRE ROPE.

JOHN A. ROEBLING’S SONS.

MANUFAOTUBERS, TREXTON, N, J.
OR Inclined Planes, Standing Ship Rigging,
DBridges, Ferriek, Stays, or Guys on Derricks & Cranes,
Tiller Ropes, Sash Cords of ('ow»cr and Iron, Lightning
Conducters of Copper. Speclal attention given to holst
ing rope of all kinds for Mines and Elevators. .r\&plj‘ for
circular, giving price and other information. nd for
paxophlet on Transmission of Power by Wire Ropes. A
nrge stock congtantly on hand at New York Warchouse,
No. 117 Liberty streut,

American Saw Co.

No, 1 Ferry Street, corner
Gold Streety, New York,

MANUFACTURERE OF

Patent Movable Toothed

CIRCULAR SAWS,

Patent Perforated
Circular, Mill,

Cross4at Saws.

§= Send for Descriptive Pam
phlet.

EACH'S Scroll Sawing Machine, Improved

guaranteed the cheapest and best {n use. Thirty

days’ trial given. Send for fllastrated circular and p.ice
list. Address H. L. BEACH, %0 Fulton St., New Yor.

=

S~ SCHLENKER’S PATENT >

BOLT CUTTER

NEw INVENTION.  ADDRESS,
HOWARD IRON WORKS, BUFFALO.N.Y.

IRON STEAMSHIP Bl'lLDER:S‘.

Neafie Levy,

S L AL e
: NE ENGINES, BOILERS, AND BUILD-
ERS O SONERING PNOINES,

THE BAND SAW!
i Its ORIGIN and
]‘ ISTORY, with Engravings of the OLDEST

Macurxe, sent gratis. Address RICH 2S5, LOXN-
DON & KELLEY, 224 st. (above Arch). l'hl'lnﬁ-itl:vf:fnl.‘u‘\

R A Vervaler's Brick Machings,

Made at Haverstraw, Rockland Co., N. Y. Mak
nw, « N. Y. Making
teaths of all the brick used in the State. Send furclr‘{'l?li:lrc.

= Over 15.000,000 square
L feet 1n use,

5 = PR
(A

For steep :ur f\nl '"'"";h‘ fo all elimates,
. ASBESTOS ROOF COATING.
or restoring old Tin, Felt, and Shingle Roofs,

ASBEST0S BOILER FELTING,

Tho best nonconduotor, o
S pad 'l and the lghtest and mast eco.
u'.'l':'('; “.l covering for Steam Pipes, Botlers, Of) :wlll‘l: :-l'(f‘
'l’lu-:t‘.-r|l|.|(|::":|d|"r Oxposed to the woather, 5 y

© y 1 !
I"'"';‘,':)l:!]:.:'(""""‘1Il'u“:.'“\l',r,',.l:f." 4 rondy for use, and can
NG ANDC BHRATIING F LY

BOARD. Aol BHEATIING  FI ABBESTOS
,.l,“"“&-(_"\hlll.hlnh FAPER, ABBESTOS, ASPHAL-

Hond hEC .
( for !)( seriptivo Pamphlots, Price Lists, Terma 1o

ot

for powoer than with the commor 4\ " ro
partlculary address BRADLEY MIG (o, iymaner: Yo

Donlers, ote
;l:ﬁ:ﬂl’é{;ﬁmi Now num!"?r.\.}:i\i‘lﬂlz's"hlf‘\'xr: or
59, GOLD BTREET, New York.' o

, V. Carpenter, Advertising : .“7".
nEx 7, New York oity. Wi

PETER COOPERS

Refined Neats Foot 0il

FOR FIRST CLANS MACHINERY,
i ~cndions
1t contalnn no g or seld, and
° u-rlol':; :he best gpenn 011, 08 s witmatod e
¥ For sale at No. 17 Barling Siip, New Yerk.

Diamond -Pointed

STEAM DRILLS.

IE adoption of new and improved applica
Hons (o e celebratod Leschot’s patent, hay s wind
these drills more fully sdaptable to every variely o
ROCK DRILLING. elr  unequalled efMelency and
in this conn"‘y’ spd

CConomy are ltln"'lrdf'd bot
Europe. The Drills are bulflt of varfous sizes snd pat-
terne; WITH AND WITHOUT NOILERS, and bore st

uniform rate, of THREE TO FIVE INCIES PER WIN.
UTF lo hard rock. They areadapies to CHANNELLINGS
GADDING, SBHAFTING, TUN 1 open cut

work: also, to DEEF BORING "z‘:l?"}'ﬁ;?fls THE
VALUE OF MINES AND QUARRIES., TEST CORE

taken out, showing the charscter of mines at any depth,
Used olther with steam or compressed alr, Simple and

durable In construction. Never need starpening. Man.
ufactured '¥
T™HY .\.IBHI(.'QN DIAMOND DRILL CO.,
3 ork

0. 61 Liberty St., New

KEFP YOUR BOILERS CLEAN.

ANTI LAMINA

revents and removes scale o Steam Bollers—aves not
njure the Iron. Io ose over five years,
J.J. ALLEN, Patentee, Pufladelphia, Ps

EVERY VARIETY

STEAM PUMPS.

SEND FOR L LUSTRATED CATALOGUE

GOPE s MAXWELL MFG.CO.
HAMILTON,OHIO.

THE TANITE CO.,

INVENTORS & BUILDERS OF SPECIAL
MACHINERY CONNECTED WITH
EMERY GRINDING,

SOLID EMERY WHEELS, from 1 {n. to 8 feet in diam
The TANITE EMERY WHEEL {8 rapidly taking the place
of the file and the Grindstone. If you wish to make fm
rovements in your Fnclo?'. Foundry, Mill or Shup
ntroduce our Emery Grin Inqrx\lnchfncr({ and note
the saving on Fiies. - ages. A judicious use
of Tanite Emery Wheels and Grinding Machinery will
more than repay the cost in this year's work! Nothiog
will shape, reducs or remore Metalgo cheaply and q!ulckly
a4 o Tanite Emery Wheel. The cuulnf points of a file
are stecl,and each minute’s use {njures its cutting e -

A Tanit lhncrr Wheel never grows dal
ery 1s o substance harder than any metal! We bave lately
introduced half & dozen new Styles of Machines for

Emery Grinding. Prices: 15, £50, 50, ¥, ¥, §90,
$05, ill)_ $125. »nd §135. Send for Circulars and Photo-
graphs to

The Tanite Co.,

Stroudsburg, Monroe Co,, Pa.

B
AMERICAN

Turbine Water Wheel

Has recently been improved and sub-
ected to lhomugh cits DY James
Cmerson, Holyoke, Mass., showing
higher average results than any Tur
bine Wheel ever known, A full re-
ton may be obtalued of STOUT,
MILLS & TEMPLE,Dagton, Ohlo,

Mach 'l'£1 %rg fnsn mzn'gvgl’:s'
TRA HEA :
LUC%S W. PQND MANUFACTURER

oroeater, Mass.
Warcroous, 8§ Liberty Street, New York.,
A. C. STEBBINS, .\gent.

PATENT!

OLD ROLLEL
SHAF TING.

.The fact that this sbafting has 5 per ceut greater
ftrength, 3 Aner Anish, ANG s LIULE LO Kegv, bl aby other
In use, renders it undoubtoaly the most ecopomical, We
are also the sole manufucturersof the CELEREATRD L0k
LIxs Par. COUrLiyg, and furuish Pulleys! Hangers, eic.,
Price lista malled on appll-
JONES & LAU o““:;\?‘
y street, 24 and 3d avenues, Plttaburgh, s,
o 190 8, Canal at,, Chicago.
F¥-Stocks of this Shafting fn store and for sale by
FULLER, DANA & FITZ, Boston, Mass.
GEO. PLACE & CO., 126 Chambers street, N. Te
PIERCE & WHALING, Milwaukee, Wis.

of the most spproved styles
cation to

NEW, U
Deveted te bume ¢

i Costasning evee &0 |
e

o P
werth of Dewigns will swnd o8 o sopios bs tefund
GEOIGE PARK. Dovvaio N ¥ 3

2
SIXTH EDITION FIFTIETH THOUSAND

- MORRIS, TASKER & CO.,
MANUFACTURERS OF

AMERICAN CHARCOAL IRON

Boiler Tubes.

WROUGHT-IRON TUEES
AND FITTINGS, FOR GAS, STEAM
WATER, AND OIL.

FSteam and Gos Fitters' Supplios, Machinory for
onl Gas Works, &0., &0,

_NO. 15 GOLD 8T, NEW YORK.

L "(1';:"‘ Scientific American " i rhnglt;d‘\;’!lt‘h‘
SHAS, ENEU JOHNSON & 0O, '8 INK, Tonth ot
Lombarg sts., mn‘.{uum b and 50 Gold st., New, York
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