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IMPROVED DIAlIOND STONE SAW. 

It is only necessary to recall the fact, that of all the trades, 
that of the stone cutter was practically the most lacking in 
labor.saving inventions, to appreciate the vast progress ae· 
(:nmplished therein by the Ilt-ilization of the diamond as a 
cutting tool. Days of slow grinding by the snnd saw are giv­
ing plnce literally to minutes of swift penetration by the 
diamond blade. Numerous ingenious applications of the 
carbon to industrial uses hR.ve already appeared in these 
columns, and it is presumed that the reader is tolerably famil. 
iar with thc effect of the dilllDond tool UJlOn materinls fur mOre 
refractory than the metals. In proceeding to examine, there· 
fore, another machine based upon a similar utilizfltion, thl:l 
que!'ltions of adaptation of the diamond to its work, so as to 
secure the best results, and that of the construction of sppa_ 
tus to conducc to such an end, are the matters which present 
themselvlls most prominently to our investigation. So far 
as certain points of construction are concerned, to which re­
ference will be made as we proceed, the invention we arc 
about to describe is new; with regard to its essential features, 
however, the test of experience has been applied, and succe·ss· 
ful operation over some two years has well demonstrated 
their efficiency. '1'he machine is a single blade stone saw. 
Its uses are to dh'ide blocks into slabs, bed ashlar, edge cop· 
ing. sills, nnd tho like, square up blocks, and all but finish 
moldings, accomplishing 811 this with a remarkable rapidity 
of execution. Us essential feature is that the diamonds are 
made to act upon the stone in such a manner as to reeeive 
prt!8sure or blow in one direcHon only. \Vithout this pro. 
vision, it is found by e'Xperience that no amount of inge­
nuity or co.re in the setting of the diamonds can prevent 
their being displaced from the sockets by the alternate 
re,-erse action of the blade. 

It is first neceSl:;ary to glance at the mode of securing the 
carbons in the teeth, as the square bits of steel which are 
inserted In reces:-;es in the blade, and there held by soft rivets, 
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may lie termed. At proper points along the lower edge of 
the teeth, indentations are made to receive the diamonds j 
these, inserted, are firmly bound in IJlace with wire, and 
while thus temporarily secured are brazed·in in the usual 
way. the wire being afterwards removed. This operation, 
we are assured, fastens the horts or carbons in with certainty. 
60 that no trouble is experienced through their working loose 
and falling out, so long as the saw is caused to cut, ns above 
noted, in but one direction. 

In the machine represented in the annexed engraving, 
there is a timber frame formed of eight posts, planted in a 
concrete foundation and strengthened with the nocessary 
horizontal and trnnsverse bracing. The sash frame is carried 
by horizontal slides between the posts, and supported on 
the nuts of eight screws, all of which SCrews nre connected 
together by gearing to which motion is given by a separate 
pulley and belt. '1'he effect of turning the screws in one 
direction is to lower the horizontal slides, and so feed the saw 
down to its work, the reverse action of course producing the 
opposite result. The gearing may all be moved, b.y hand or 
by belt, when it is desired to adjust the blade vertically j but 
when the mechanism is feeding, its operation is automatic 
through suitable arrangements whereby it is moved with the 
proper degree of rapidity. The horizontal slides above referred 
to are provided for the SUSIl frame to truel upon; the bhule, 
being mounted in the latter and tightly held by buckles, re­
ceives its reciprocating motion from the pitman connccling 
the crank with tlw sash. 

\'�e have stated that tlle blade cuts in one direction only. 
'rhis important point is gained through depres�ing the saw 
when it begins its forward motion and then raising it on the 
return stroke. 'rile mechanism for this purpose is e�tremely 
simple, and consists of an eccentric on the crank pin of the 
pitman, which, through a connecting rod extending along the 
latter, actuates certain levers and cams, tIle effect of which is 
to push the saw down against its own natural spring at the 
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['SollO per AnRum, 
Po.ita«e p"l'epaid. 

beginning of the stroke, and so to 1101d it at 8. given point of 
depression until the end. The resilience of the metal, of 
course, when the pressure is removed, carries the blade back 
to its normal position, and so lifts it clear of the bottom of 
the kerf, during the return strotte. 

The above, t1lOugh general as regards detail, is sufficient 
for the comprehension of the device, to the perfomumces of 
which attcntion may next be directed. From those using the 
machincs, we gather the foJlowing statement of its average 
downward feed per hour in various kinds of stone, the figures 
presented having, in many instances, been borne out by trials 
under our own examination: Connecticut brown stone, from 2 
to 3 feet; Dorchester, N. B., stone, 2 feet 6 inches to 3 feet 6 
inches; Amherst, 0., 3 fcet 6inches to 4 feet 6 inches; Lockport 
limestone, 14 to 18 inches; Marblehead, 0., limestone, 2 to 3 
feet j Canaan, ('onn.,\Vestchester,N. Y., or Lee, Mass.,marbles, 
12 to 16 inches. In the harder kinds of slate, with quartz 
veins, the saw cuts from 2 feet 6 inches to 4 feet per hour, 
and so on in proportion to the 11ardness and impenetrability 
of the rock. Red Scotch granite we have seen cut at the 
rate of 3 inches per hour. The kerf made is from /'}; to -(,; 
of an inch, leaving a perfectly smooth surface. Slabs to 
almost any desired degree of thinness may be sawn. The work 
generally, it is claimed, is accomplished at 0. speed from ten 
to thirty times faster than the best apparatus hitherto em­
ployed. It is also asserted, by those using t11e saws, that the 
cost. for the diamonds and setting is less than for tile sand and' 
iron required to do the same quantity of work by the old 
method. Tbe machine is coming largely into use in this 
cit.y and vicinity, and meeting, wherever employed, with the 
highest commendation. 

Messrs. H. and J. S. Young were awarded, for it, the higll­
cst premium of the American Institute two years ago, and its 
progress and history since certainly show the propriety of 
that acknowledgment. Mr. Hugh Young, 546 East 117th 
street, New York, is the proprietor end manufacturer. 
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J cituiifit �lIJtfi,au. 
Jcitl1tifir �mtritllU. by Stelnheil on the railroad from Munich to Nanhofen; the 

line W&8 2a miles long. and the earth battery was completely 
successful in performing not only the service required on 
the road itself, but also in serving for the sending of des­
patches for the public. The metal plate in Munich was of 
copper, of 120 square-feet, while in Xanhofen a zinc plate of 
the same size , .. 'as buried; llOt11 plates were sunk so deep as 
to reach the lenl of the subterranean well watt'l' of the lo­
cality, and connt"cted with isolated wires to the air line. 'The 
current thus established was used to effect the deviation of 
a magnetized needle in a galvanometer, which Steinheil used 
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'I'lll'n at. any time, if tIlt' currf'nt becomes weak, the plate 
may be easily replaced hy a fresh one; while in place of the 
copper, a quantity of coke may be buried in the moist earth. 
The gre.at objection to this form of battery is, however, the 
unavoidll.ble total laek of intensity: liS the latter quality de· 
pends on the number of ('ups, and the earth or water adR as 
but one Hingle cup, and thus t.he burial of several plates is 
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TOIlPEDOEB lOR HARBOR DEFEliBE. 
Ap}Jroaching New York from the Hea or tht' Sound, one 

can �earcely fail to observe, printed in -..-ery largfl letters on 
the faces of the fortH which command the passage, the warn­
ing words: " TORI'EDOE8: DON'T ANCHOR." 

ELECTIIIC EARTH BATTERIES. 

\Ve have heard the significance of the warning, freqnently 
discu!"sed by fellow passengers this summer, with a growing 
conviction that. few implements of modern warfare are so 
little understood by peaceable people as the torpedo. II There's 
a lot of them stored in the fort, I suppose" (said one passen­
ger to another the other day, in response t.o tht! question, 
"why not anchor?"), «and of course it wouldn't. l)e Rafe for 
a \"essel to lie alongside." 

In the year 1838, Steinheil made, on the railroad from That torpedoes ar� submarine engines, designed to blow up 
Nnrnberg to FUrther, an experiment in using the rails as invading vessels, is more commonly underst-ood ; hut how they 
conductors for telegraph despatches; but he found that the are made and placed, how exploded, and why yessel[i should 
current passed through the earth from one rail to the other, not anchor in their Yicinity, fewer seem to know. 
and then he coneeived the idea of using the earth for the reo It is natural thnt t.his should be the case. As an eflident 
turn current, thus saving half the wire. He found that it weapon of defpnse, the torpedo is eomparatin-Iy fl.. new 
not only worked perfectly, but hetter than 1\ wire for the re- affair; indeed, it may almost be said that it il$ altogetlwr an 
turn current, as t.he earth and one wire ga\'e only half tlw experiment-al affnir; and though it is confidently predieted 
resistance giyen by two wires, which were used before t.his that., when the next great struggle between maritime nations 
great discO\·ery, which was of the utmost practical import· comes off, it will be found that a reyolut.ion has been wrought 
ance to the progress of the telegraphic art. The manner in by the torpedo in methods of conducting naval warfare, only 
which this method of using the earth for the ret.urn curl'€'nt the few who are activt'ly engaged in developing this future 
is applied i� to bury, at each of the two terminal stations of I decider of battlt's know yery much about its character or ('a­
the line, a copperplate in the moist earth. aud connect it hy pacity. 'fhis, too, is natural. The torpedo, like u mine or a 
means of a wire to the telegraph apparatus or battery. Gauss, masked battery, hi "u.luable in proportion to tlw enemy's 
in repeating this experiment, conceived the ide", of leaving ignorance; and it would be simply foolishness on the part of 
the battery out altogether, and burying at one station a auy government to develop a torpedo sy!'ltem at great expense, 
large copper plate u.nd at the other a large zinc plate; and then nullify their work and its advantages by spreading too 
he found that a powerful electric current then passed through minute a knowledge of it. Still, a general idea of torpedo 
the wire. This arrangement is evidently nothing but a single operations ean be gained from facts which are eOlllmon pro­
voltaic pair, constructed on a large scale. as the layer of perty, without reference to any particular system of harbor 
moiRt earth of a few miles in thickness between the metallic defense; nnd a general idea is quite as much at> t.he most of 
plates replaced the layer of acidulated cloth, paper, or liquid us care for in cases of this sort. 
in the cell. Distributed in a narrow passage, torpedoes are intended to 

Bain applied this arrangement to his telegraph. so as to arrest the progress of an enemy'i'i vessels, either by compel­
obtain a current of long duration and constant quality. He ling them to pause through fear of unseen danger-thus 
huried a series of zinc and copper plates, opposite to one an· keeping them longer under fire of powerful land defenses­
other in the moist earth, and cODnected them by insulated or by destroying them by direct explosion should they ven­
,vire; and 80 obtained. a current of sufficient strength to work ture within the torpedo.defended area. I n  construction, t.he 
his telegraph. According to the same principle, a variety of torpedo consists of a strong metallic case filled with gun_ 
voltaic batteries or generators of electricity have been con· powder or other explosive substance, and fitted with an appa­
structed, by means of which &in, as well as Robert '" eare, 1'atus by which it may be fired, either mechanically by the 
kept his electric clocks in constant and very regular motion. shock of a colliding vessel or by the action of some one on 
Such an earth battery remains in similar activity until in the shore. The first, or automatic exploder, is the simplest in 
course of time one of the metals has become entirely oxid- construction and action, but has the great disadvantage tllat 
ized, which oxidation, according to experience, takes place it cannot distinguish friend from foe. A passage defended 
only very slowly when large plates are buried deep in the by self acting mechanical torpedoes is th�refore cl�.to a.ll 
moist ground. vessels. and their use must necessarily be confined to special 

The most extensive application of such batteries was made positions and occasions. It is perhaps needless to observe 
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that such a system of ciefense would not answer in cha.nnelf:l 
thronged with peaceful shipping, Uke those which lead into 
our harbor. In cases of this sort, the thing needed is obvi­
ously something that will lie safely on the bottom or securely 
moored below the reach of pllB8ing vessels, completely \Ulder 
control by some one on land, and with no risk of untimely 
explosion. 

The earliest torpedoes to be operated from the shore were 
arranged to be fired by a friction tube attached to a cord com­
municating with t.he land: a plan partially successful where 
the channel was narrow and the period of the firing line's ex­
posurc comparatively brief, but quite unsuited for permanent 
defenses and long ranges. During the Crimean war, the 
Russians first. emplo.yed electricity as a means of exploding 
torpt'dof's, and the same method was aoopt� in some in­
stances ill tlw t:!out.h during our "late unpleasantness," 
Since thpn the electrical system, both automatic and yoli· 
tionaI, has been developed by numerous experiments in vari­
Oll!'! countries, a very interesting series of them being just 
no ,\. in progrpss at Portsmouth, England, in connection with 
an experimental ironclad called the Oberon, the design being 
not llwrt'ly to nscertain the destructive effect of torpedo ex­
ploHiotlH, but "arious othf'r important questions touching the 
working of torllf:'does nrrangt:'d on what is known a!'! the n�t· 
work s�·stelll. By this plan any numher of torpedoes may be 
placed in plectrieal communication with a firing station on 
land, so that the t'ondition of euch and all can be determined 
at a glanee and any one of them exploded at will, without 
affecting the others. The connect.ing cable contains stru.nds 
of eoppt'r wirt� insulated by gutta percha and eovered by a 
protecting e",'elope of hemp and coiled iron wire. The cop· 
per wires lt1ad from a gah'anic batter�' on shore to the signal. 
ling and firing u.rrungements within the torpedoes, the one 
indicating to the opE-rator the pr£lsE'nce of a yessel wit.hin the 
dt:'strlll'ti\'t� area of a torpedo, t.he other enabling him to ex· 
plode the sunkt'n mine by touching a key. In other cases 
till' firing cir<'uit is so arranged that it can be dosed mechani· 
cally h�' tlw action of the signalling apparatus, thus making 
tIl(' torpE'tlo automatie. The firing is f'ffected by an electric 
fu�e, ('ollullon}y that known as the platinum wire fuse, in 
which a Htrltud of platinum -wire is made red hot hy the elec· 
trk current on tht" completion of the circuit. It is e\'ident, 
as a writf'r in tht> London 1'i1nes oblwrveH, in justification of 
tht> PXPNlSivt' ('xpel'iments going on lit. Portsmouth, that a 
eOlllplete f-\ystt'1ll of torpedu tlt'fpnsp, t'lUhracing more c.ompli­
eatt'd oetails, ('annot. be brought to }It'rfl'ct.ion without exten· 
8iYf� and I'XhauHti\"e trials. "There are a multitude of prob­
}t'HlH C'onnectpd with the subject 'whieh can only be solved by 
eXperilllf'nt. Thp aetion of the circuit dost'l'S may or may 
not be infiuPl1ct'd I,)" tIH' rate of the tide in particular posi­
tions; the presenee of sharp rot'ks may render electrical tor­
}lPilot>!-I impossible; tllf' laying and rail-dng of the cables and 
ot-ll('r partH rpquire ('on:itant pl'ltcticl' nndt'r valious conditions 
to insul'e t'tfi('iency, ]a�tly, it hi IIbsolutely nect'ssary to know 
the rangt'l or distance at which a gin'n torpedo ceases to be 
effectin whpn exploded. This latter question is the more 
imp01·tant, becaul:ie upon its f'ollltion mll:· dt'pend, in a great. 
mea.<;ure, tht' quantity of the explosive agent to be used, and 
the 1'1'lnt.ive positions of a group of torpedoes. The disrup· 
tion of a number of other submarine mines by the explosion 
of a torpedo in their vicinity would seriously affect the de­
fensiye arrangement!:!, and would lll'obably lead to a complete 
gap in the line. 1t is therefore advisable that the amount of 
the explosive agent in a torpedo should be regulated so as to 
insure the maximum destructive effect upon 8. hostile vessel 
with tllP minimum <lisrupt.in effect upon the adjacent torpe, 
does ... 

'l'he !'xperimt'llts carried out on the Oberon are said to show 
that comparath'ely large charges cannot be exploded without 
compromising other mines within the effective area. It reo 
mains to he decided which is best: to nse large torpedoefol far 
apart, IInei thus diminish the area of danger to hostile ships, 
or to Itse a smaller charge and moor the torpedo so t.hat its 
t'xplosion will occur in contact with or af' near as possible to 
the vessel to be destroyed. 

It is scarcely necessary to recur to the warning: "Don't 
Anchor." \Yhat the arrangement of torpedoes may be in t.he 
forbiddpn area�, it is not needful to know; a dragging anchor 
would hf' likel)- to disturb the nice arrangement of electric 
communication, and might possibly prove disastrous to pri. 
vatl' \1:-; \vpll as government property. 

• •  1 

BODTHllfG ABOUT BALLOOn. 
A reference to our files will show that we have endea\·ored 

to keep our readers fully informed in regard. to the progress 
of aerial motors; for although the final success of the problem 
is far from being assured, the earnest labors of scientist!'! 
augur well for the future. "�e have received. so many in' 
quiries, of late, in regard to the elementary principles to be 
observed in designing balloons, that it seems advisable to 
devote some little space to their consideration. Information 
of the kind soug1tt for, simple as it may seem. can scarcely 
be found in any of the published literature of the subject; 
and the general solution of the question given in this article 
appears nOw for the first time in print, so far as our knowl· 
edge extends. 

The general formula for the proportions of a balloon i� 
somewhat intricate, and we have endeavored t.o !>implify it. 1')0 
that it can be applied by any one who nnoerstands arith· 
metical operations. 

The first point to be considered is what makes a balloon 
rise. We receive numerous questions such as t.he following: 
"'Vhat is the lifting force of a cubic foot of hydrogen, in 
pounds 1" from which we infer that a few words on this 
subject may not be out of place. The hydrogen. or any 
other gas, however light it may be, has no lifting forcf' 
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On the contrary, if it posses�eB the least weight, this weight 
is a force which would cause it to fall, unless it were buoyed 
up by something else. If it is sufficiently light, however, 
its' tendency to descend is counter&eted by the buoyant force 
of the air, and it ascends. Placed in a vacuum, it would 
immediately fall. Some illustrations may be introduced. to 
render thi� point plain. Suppose that a cubic foot of some 
substance, weighing in the air 400 pounds, is wholly im­
mersffi in water, which weighs 62 pounds per cubic foot. 
By tlle immersion, a cubic foot of water is displaced to make 
way for the SUbstance, and, by its effort to return, presses 
upward against the substance, with a force of 62 pounds; 
so that the body. if weighed during immersion, will be found 
to have its original weight diminished by 62 pounds, and will 
balance the scale at 338 pounds, instead of tht" 400 required 
when weighed in the air. �ow if, in place of this heavy 
body, we immerse a cubic foot of some other substance, which 
wf'ighs only 40 pounds, the waier, as before, will press up 
with a force of 62 pounds; and as the body only exerts a 
downward pressure of 40 pounds, it will rise, under the in· 
fluence of the unbalanced upward pressure of 22 pound». 
The action of the air on all bodies immersed in it is precisely 
similar to that of the water, except that most bodies are so 
much heavier than equal bulks of air that the eft'ects are 
not ordinarily noticed. For instance, a cubic foot of air of 
ordinary pressure and temperature weighs about N-rl'if of a 
pound; so that a substance, one cubic foot in capaeity, which 
weighs 400 pounds in the air, will weigh 399t3-H·, or prac· 
t.ically the same, in a vacuum. It is obvious, however, that 
there js some difference in the weights as estimated in the 
air and in a vacuum; and since the weight of the air varies 
�omewhat at different t1lue.8, the absolute weight of a body 
ia it!; weight in vacuum. Of course, the weight of a body in 
t.he air is ordinarily sufficiently accurate, and it is only in 
delicate scientific researches that the method of weighing in 
vacuum is employed. 

From the foregoing considerations, we are led to conclude: 
1st.. If fl hody is wholly immersed in any fluid, it will be 

pressed upward by a force equal to the weight of a volume 
of the fluid equal to the volume of t.he body. 

2nd. If the upward pressure is less than the weight of the 
body, the latter will have a tendency to fall, under the se' 
don of a force equal to the difference between the bQdy's 
w£'ight and the weight of an eqllal volume of the fluid. 

3d. If the upward pressure is equal to the weight of the 
hody,the body will have no tendency either to fall or rise. 

J cituttfic Jmtriuu. 
The �lculation by which this is determined is somewhat I 
complex, but it will be found explained at length below, an i 

SOIUITmc AD PBACTICAL IlUOIIJIATIOlll'. 

example being added for the purpose of further illustration. A NEW VARNISH FOR METAL WORK. 

The following quantities must first be ascertained: A Jate Italian patent contains the following recipe for a 
1. The buoyant effort, or difference between the weight of varnish for protecting metal work: A paste is made of finely 

a cubic foot of air and of gas. " pulverized quartz, carbonate of potash, or oxide of lead and 
2. The weight, whIch includel:! the weight of everything water according to the color required. A thin coat of this 

except the material of the balloon and the netting, toget.1lHr is applied with a brush to the object, which h; then placed 
with the lifting forel'. in a muffle, and heated to 1,4950 Fah. The articles emerge 

3. The superficial weight, or weigbt of the material and conred with a sort of polished glass, which resists blow!; 
netting, per square foot of the balloon's surface. and which docs not split nor scale off, while it serves per. 

The operations for finding thf! reqnired diameter are RH fectly to protect the- metal against oxidation. 
follows 

RUSSIAN RAILWAYS IN PERIH-A. (a). Divide twice the superficial \l'{'ight hy t.ht-l buoyant I 
effort. Since the revoking of the concessions obtained by Baron 

(b). Dh'idc 8 times the cube of the �upf'rficial weight by the I Reuter from the Shah of Persia, for the construction of the 
cube of the buoyant effort. railways in that count.ry, Russia hus been negotiating for 

(e). Divide 0'95493 times t.he weight by the buoyant (lffort. I the privilege, and thfl success of her diplomacy is now an· 
(d). Multiply 15'27888 times the cube of the superficial' nounced. 

weight by the weight, and dh·tde tllA product by the fourth Russian capitalists will furnish the funds,and the line to be 
power of the buoyant effort. built will connect the Caspian and Black seas through Tillis 

(e). Divide 0'91188 times the square of the weight by the and the port of Peti. The Shah guara1ltees 6" per cent of 
buoyant effort. the l'Ost of such portions of the road as pnter his dominions. 

(J'). Add together the quanUtit's obtained by rules (d) and ELECTROPLA'f.ING ox CHINA. 
(e), and take the square root of the Hum. 

(g). Add together the quantities obtaiued by rules (b), (e), 
and (f), and take the cube root of the sum. 

(h). Add together t.he quantities obtained by rules (b) and 
(e), subtract the quantity obtained by rule (f), and take the 
cube root of thE" difference. 

(i). Add together the quantities obtained by rules (a), (g), 
and (h). The SUIll will be the diameter required. 

Example: It is required to find t·he necessary diameter of a 
balloon. the following data being given: 

The weight of the car and content.s is 475 pounds, of the 
valve 23 pounds, and tbe a.ir is to exert a lifting force of 100 
pounds. 'fhe gas in the balloon is to be such that the dif· 
ference between its weight and that of a cubic foot of air 
shall be 0'04 pound. The weight of the material and netting 
is to be 0'12 pound per square foot of balloon surface. 

Pursuing tIlt) same steps 8S indieat.oo in the preceding 
rules, we find: 

1. The buoyant effort=0'04 pound. 
2. The weight = 47ti + 2:5 + 100=600 ponndR. 
3. The superficial weight=0'12 ponnd. 
(0). 2 X 0·12+0·04=6. 
(b). 8 X 0·001728+0·000064=216. 
(c). 0'95493 X 600+0·04=14,324. 
(d). 15·27888 X 0·001728+0'00000256=6,187,946 
(e). 0·91188X360,OOO+0·0016=205,l73,OOO. 
(f). \"(205,173,000 +6.187,946)=14.588 
VI). 0/(216+14,324+14.538)=30·75. 
(h). '\"(216 + 14,324 -14,538) = 1·26. 
(i). 6 + :iO·7.5 + 1'26=38'01 feet, required diamPiter. 

M. Hansen has recently patented in France tbe following 
process for electroplating on a non-conducting material: Sul+ 
phur is dissolved in thp. oil of Lavendula �ea to a sirupy 
con!!istence. Sesquichloride of gold or sesquichloride of 
platinuDl is then dissolved in sulphuric ether, and the two 
solutions are mingled under a gentle heat. The l'Ompound 
is next evaporated until of the thickness of ordinary paint, 
when it is applied with the brush to Ruch portions of the 
china,glass,etc., as are desired to be covr,oroo. with the electro· 
metallic deposit. The objects are baked in the usual way bc· 
fore immersion in the bath. 

IMITATION o.OI .. D. 

An alloy having a very fine and malleahle grain, sU8cept.i· 
ble t.o a high polish and impt'rviolls to rust (which, while 
closely resembling gold, may advant.ageously replace that 
metal in a variety of cases),is madf'; of 100 parts pure copper, 
17 parts tin, 6 parts magnesia, 3'6 parts sal ammoniac, 
1'8 parts quick lime, and 9 parts bitratrate of potassa. 
The copper is melted first,and the magneSia, ammonia,lime, 
and tartrate are successively added in small quantities. The 
tin in small pieces is then placed in the crucible, and the 
whole brought to fusion for 35 minutes, aft.er which the 
alloy is allowed to cool. 

EFFECT OF J<'LAME UN AN ELECTRIC SPAnK. 

4th. If the upward pressure is greater than the body's 
weight, the body will have a tendency to rise, due to a force 
equal to the dlften>nce between the weight of a volume of 
tluid, equal to th6 volume of the body, and the weight of the 
body. These principles are a concise Rtatement of the theory 
of a balloon's action. If we have a body whose weight per 
cubic foot is less than the weight of, a cubic foot of air, the 
body will rise with a force Clqual to the difference between 
the body's weight and the weight of an equal volume of air. This explanation will doubtless render the method plain For instance, if a balloon is filled ",;th hydrogen, the air ... ·ill to aU who a.re suffiCiently interested to devote a Uttle atten· exert a lifting force of about -d-I) of a pound for each cubic tion to the matter; and such readers would do well to work foot in the volume of the 'balloon, so that, if the weight of the 

Mr. S. J. Mixter notices a cllrious effect of a ga8 flame On 
the current of a Holtz machine. The jet consisted of a glasg 
tube drawn out to a point, and the flame bad a length of 
about an jnch and a diameter of only an eighth of an inch. 
Inserting this between the two terminal� of t.he maclline, the 
length of spark obtainable was at once increased from les!:! 
than ten inches to over twelve, the full distance to which 
the balls could be separated. The same increase was not ob· 
tained on simply inserting a conductor between the two ter· 
minals, a ball an inch in diameter only lengt.hening the 
spark about an inch. 

out other example!! from assumed data. balloon and car is less than this lifting force, the balloon As there are many who Hkf': to know t.he reasont; for a wi11 ascend. If common illuminating gas is used in the bal· result, we have added the method by which the rules are loon, t.he lifting force will be about -t-� of a pound for each obtained, which can readily be verified by t.hose who are cuhic foot. of t.he balloon's volume. 'rhe weight of the rna· A NEW 6ALVA:�UC BATTl':R'f, 

familiar with algebra. Let terial in a balloon varies grl1ttly, of course, according to the A new battery is manufactured by Messrs. C. & F. Fein, of b=buoyant effort, W=weight, and a=superticial weight.. constrnction, some balloons only weighing, with the net Stuttgart, which is said to be remarkably cheap and to have The balloon is to have sufficient volume tImt tIle upward work, about }(f of a pound per square foot of surface, or a constant current, with high electromotive power. 1t con· - pressure of the air, which is the volume of the balloon llIul+ even lel';s, and others weighing as much as t of a pound per sistI:! of a three· necked jar, similar to a W oolft' bottle. In one tiplied by the bnoyant effort, shaH be equal to the weight, flquare foot of surface. The ordinary shape of a balloon ap· of tht' side orifices is inserted a charcoal plate, and in the increased by the product of the superficial weight a.nd the llroximat.eK closely to that of a sphere, which it is commonly other a I';trip of amalgamated zinc, the last covered with surface of the balloon. Assuming that the balloon is in the assumed to be in making calculations. An example is ap+ cotton. By means of the center tube,pieceg of coke and pre-fonn of a sphere, this condition is expressed by the following panded to illustrate the application of the preceding state· oxide of manganese are inserted until the bottle is about two equation, calling x the diameter of the balloon: 
ments: thirds full. The remaining space receives a concentrated so-

A balloon has a diameter of 40 feet, the weight of the mao 0'5236 X b X xl=W +3'1416 X a X x� lution of sal ammoniac. The center tube terminates abon 
teriaI and netting is i- of a pound per square foot of surface, Frgm which we deduce: in nn inverted flask, the neck of which is extended down to 
the weight of the car and contents is 600 pounds, and the 

x= 2a [Ba3 0'91')493'! (15'27888a.3\V O'91188W�)t]i the level of the Hquid. The flask is also filled with the sal 
gas which distends the balloon is subject to an upward press· b- b3 + b 

+ 
b" + 

b� ammoniac solution, and,by affording a continual supply, pro. 
nre of is of a pound per cubic foot. vides against loss by evaporation. The contact between the 

The volume of the balloon is 33,510 cubie feet, so that + L�(t� + 0'95493� _(15'2788&3 W + �91188W�)t]* charcoal and the copper conducting wire is made by platinum 
the upward pressure due to the air is about 1,340 pounds. b3 b b" b� plates. The battery remains constant for a year, and is Raid 
The surface of the halloon is 5,026'5 pounds, so that the the same value as was given in the foregoing rules. to be easily cleaned and renewed. 
weight of material and netting is about 628 pounds, to which It will b� evident, by inspecting the equation of condition, HIPPOPHAGY IN J<'RANCE. 

must be added the weight of the car, making a downward that the same method can be applied to any form of balloon During the fall of 1874, Paris ate 1,555 horses, R-':il:les, and pressure of 1,228 pounds; hence t.he unbalanced upward whose vohlme and surface can be expressed algebraically. mules. A horse,which,for hi8 skin,hoofs, etc.,alone,is worth pre88ure, which causes the balloon to ascend, is about 112 • • r but about five dollars, brings as food, in the markets of the pounds. It will now be evident, we think, that the lifting 
SENATE COlfFIRJ[ATIOB8. French capital,five times that sum. force of a balloon is entirely due to the air, and is impeded, ••• 

instead of being assisted, by the gR-':i; so t.hat it would be \Ve are informed that the nominations of Captain J. M. Gas f'rom Crude Peiroleuwa 

better, if it were praClticablel to make a balloon with a vacuum Thacher as Commissioner of Patents, and General Ellis In a reply recently given to one of our correKpondentli in 
in the interior. Spear as Assistant Commissioner, have been confinued by respect to this subject, he waH informed that many attempts 

It must be remembered that, as a balloon ascends above the the Senate, and also that of Major Marcus S. Hopkins as a had been made to employ crude petroleum for the manufac­
earth's surface, the air in which it is immersed grows contin. member of the Appeal Board ture of illuminating gas, some of which are in progress, and 
ually lesR dense, so that the lifting force becomes le8s and It is gratifying to be able to say that they are all gentle. that, a!'l y",t, the various inventors have not succeeded in 
less, unless the '-"olume of the balloon is -increased. Thus at men of the highest personal character, possessed of ability perfectly overcoming the practical difficultieH. 
about 18,000 feet elevation, the air is only about half as dense and experience. 'The duties committed to their charge are The Ashtabula NeuB, Obio, ohject!! to this reply, because, 
as at the sea level; at 36,000 feet elevation, i as dense, and so of great importance, and will, we trust, be discharged with it says, Ashtabula is now and hal:! been for more than a year 
on. Hence balloons are rarely filled at the surface, as we unswerving fidelity. They have before the'n a splendid op' lighted by galS made from crude petroleum by a process in_ 
have explained in former descriptive articles. 'Ve have also portunity, by an honest and liberal.minded administration of vented by Dr. Wren of Brooklyn; that the process is entirely 
detailed the methods of manufacture, vRrni8hes employed, the Patent Laws, to secure the public confidence, and win successfulll.nd very economical; and that among other placeH 
dc., so that it only remains to explain the manner of calcnlat· for themselves individualJy, an honorable and widely ex· I which IUP now using this A'"K we may nUll!(' Shelbyville, In. 
ing the size of a balloon required to fulfil given conditions. tended fame. diana, and Sall Jose, California. 

In making the estimate for a balloon, one can generally •••• r \\+e are glad to record these evidences of succes8ful pro· 
ascertain the w eight of the car and contents, the difference \VE are requested to state that the case of the rotary gress in the use of crude petroleum, and we hope that gas 
of weight of a cubic foot of air and of the gas to be employed blower, illustrated and described. in our last issue, is formed engineers in an parts of the country will flend us reports of 
(which may be called the buoyant effort), and the weight of of cast iron, bored out true, and bolted firmly to the heads what they are doing in that line. Crude petroleum is a very 
the balloon with its ropes and network per square foot of ' of the machine. The mention of" light boiler iron, formed cheap, a.bundant, and valuable natural product. Its succeflS· 
surface. It is then required to find the diameter of a bal· i up very truly and inserted into the heads of the maehine," ful, economical use for gas illumination will be of great Rd� 
oon which will have a tendency to rise with It ginn force. is an error. vantage to t.hf> country. 
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IlIIPROVED DIE TAP. 
This is n new form of tap for screw cutting, the arrange­

mpnt of which is clearly shown in our ('ngraving. It will be 
seeD that the main body tap, C, remains much the same as 
in the old standard, minus the thread, but that it is pierced 
through its centre with a round hole, tapped for a part of its 
depth ; and that into this hole is screwed a pointed spindle, 
K At the lower end of the tap, it will be observed, are four 
screw-cutting dies, f f f j, fitting into a correspon-ting num­
ber of slots radiating from the center 
of the tool. These dies have knife 
edges on the inside, their upper eOf-
ners being chamfered for tlIP recep-
tion of the point of the adjustable 
screw or spindle referred to, 

In the engrnving the die.'l are shown 
to have been forced out by the adjust-
able screw to their largest working 
diameter. To draw them back it is 
necessary to elevate the screw, E, and 
gently t.ap back the dies until they are 
flush wit.h thE turned·part of the tap. 
In this position they close tIle central 
hole, l&,aving only a small pointed in­
denture at the top formed by the 
chamfered corners already ment.ioned. 
The dies, it will he seen, are concave 
on their cutting faces. By setting 
the check nuts, (t G, Figs. 1 and 2, 
on the spindle, E, a large number of 
holes can be tapped to the same size. 
A graduated scale can also, if desired, 
he added for facilitating the adjust­
ment, as shown in Fig. 6. The dies 
heing adjustahle, the diameter of the 
screwf'd hole can be reguluted to T�'lS 
inch, and even less. Further only 
one t.ap is necessary to cut a full 
thread, as compared with t.wo and 
sometimes t.hree used in the ordinary 
>vay. Again, the dies, being remm'a­
hlf', CltD be easily re-sharpened, or 
they may he replaced hy ot.hers of a 
different thread. This tap has been 
found to be specially useful in the 

r 

FiQ. 4, .  f' 

cutting of threads in steel tyres of locomotive and carriage 
wheels (where the tapped bolt fastening is used), also for tap­
ping gas pipes, and in renovating striplled 01' worn threads. 

Mr. John McFethrie, of Kovroff. Rus>lia, is the inventor. 
--------�.----------

FILTRATION UNDER PRESSURE. 

A very important economy i� effected, in paper making, 
sugar l'efining, and other procpsses wherein matters are held 
in suspension in liquid, by forcing the fluid through a filter 
by pressure, thus recovering valuablE:> material from waste 
and washings that would not pass through any filtering sub· 
stance hy the mere nction of grayity. Mr. A. L. G. Dehne, 
of Halle, Germany, has introduced several inventions for 
this purpose, two of which (especial1y adapted for sugar re­
finflries and chemical works) w<' illustrat.e herewith. 

The first of these presses, shown in Figs. 1, 2, 3, 4, has a 
horizontal central admission 
for the material to be filtered, 
and is called by the manufac­
turers a refining press for the 
c1aying of sugar, and is used 
for the filtration of the sirup, 
as a substitute for the sack or 
bag filter, the preliminary fil­
tration through bone black 
and the further filtration of 
the residue of blood coagula­
tion and juice being omitted. 

J titutifit �mtriuu. (JANUARY 30, 1875. 
also a horizontal central admission. It has lately been much nor add dryers long before using. Use as little dryers as. will 
adopted in works where a quick separation of mud, slime, do the work. 
or chemical precipitates from fluids has to be made. This Gall soap, excellent for washing silks or ribbons, may be 
apparatus consists of a system of cbambers made of wood, made by heating one pound of cocoanut oil to 60° Fah., into 
or occasionally of brass castings, with sheets of drill cloth which half a pound of caustic soda is gradnally stirred. 
placed between them. The fluid to be filtered is forced into To this half a pound of Venice turpentine, previously warmed 
the chambers by means of a pressure pump, a separation of in another vessel, is added. The ket.tle is allowed to stand 
tbe fluid from the mud, slime, etc. ; then taking place. The for four hours, subject to a gentle heat, after which the fire 
fluid is tapped off perfectly clear, and with a continued ' is increased until the contents are perfectly clear. One pound 

f 

McFETHRIES' UNIVERSAL DIE TAP. 

forcing in of fluid, the filtration goes on until the residue in 
the chambers become solid. The emptying of the apparatus 
is very simple: tile cakes, having formed in the chambers, 
are easily removed, or fall out when the apparatus is un­
screwed. The general construction and fastening of the 
plates is the same as in the press described aboy<,. 

• • 
Ul!leCul Recipes for the Shop, tlte Hou8ehold, and 

the War .... 

'1'hree bushels of clean sand, mingled with half a bushel 
of good lime and half a bushel of cement., makes an excel­
lent morlar which is not. liable to be dislodged by storms. 

Dark purple and green slates are the best for roofing; oth­
ers are liable to fade unequally and produce a disagreeable 
appearance. 

If hammering continually is done in an upper story to such 

l� 
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of ox gall, followed by two pounds of 
Castile soap, is then mixed in, and the 
wbole allowed to eool, when it may 
be cut into cakes. 

Neyer try to extinguish a kerosene 
fire wit.h water. Smother the flames 
with blankets or rugs. 

Benzole magnesia, a simple paste 
made of calcined magnesia and ben· 
zole, will take grease spots out of al­
most everything, however delicate. A 
paste of soda and quicklime is good 
to take oil stains from wood floors. 

To detect adulteration in tea, burn 
the ashes. Pure tea, of any grade, 
will not leave over five per cent of 
ash, while the adulterated article will 
yield as high as 45 per cent. 

Chloride of calcium or glycerin, 
addpd to shoe blacking, will prevent 
the latter's drying in the box. 

It is said that half an ounce of a 
mixture of 100 parts logwood ground 
with 1 part of bichromate of potash, 
will make, with water, a pint of good 
ink. 

Painters estimate that about 1 
pound of paint per square yard is re­
quired for filling new work, and 
nearly half a pound for the second 
coat. The proportion is about half 
white lead and half oil of turpen­
tine for the filling coat. 

A good ·white cement for marble is 
made of 8 parts resin and 1 part wax, 
to which, when well melted together, 

4 parts plaster of Paris are added. 1:se while hot.. 
Cements in general are comparatively brittle, therefore 

use as little as possible, so that dependence may be made up­
on its adhesion to the surfaces, and not upon the cohesion of 
the cement alone. 

In using the flat drill, the cutting point should be made 
thin, so as to penetrate easily, and its form should be such 
as exactly to fit the inner angle of tll(' try square, which is 
90°. 

A was11 of lime, salt, and white sand is said to afford pro­
tection to shingle roofs against accidental conflagration from 
sparks, etc. 

The following are two recently patented recipes for weld­
ing copper. The first, by Messrs. C. L. Schurr and 'Yo G. 
Rehbein, consists in heatin6' borux until all moisture is ex­
pelled. The dry residuum is pulverized and applied between 
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the surfaces of the copper, 
which are formed ill a lap 
joint. The metal is hammered 
together cold, then heated and 
dipped first in fine salt, and 
then in human feces, for the 
purpose of excluding the air. 
Welding may then be easily 
accomplished. In the second 
plan. the ends of coppe.r to be 
welded are hammered ·out to 
form the lap. The pieces are 
then heated, dipped in pow-
dered borax to clean the sur­
faces, and heated a s<,cond 
time. After the second heat 
the pieces are dipped in pow­
dered cryolite (or any other 
anhydrolls fluoride or similar 
salt, which, when heated, will 
form a liquid flux), and then 
hammered together on the an· 
viI. 'The latter is the inven­
tion of Mr. E. Renaud, of 
\Vashington, D. C. 

This press consists of the 
customary chambers of iron, 
but no special pump is re­
quired for fordng in the mat­
ter, as in most cases the prQSS­
ure of a certain hight i� suffi­
cient. An apparatus of this 
kind used at Halle does �he 
mechanical filtration of a thick 
solution, of aoout 55 per cent, 
of about from 800 C'\'lt. to 900 
cwt. of raw sugar in 24 hours, 
in the most satisfactory man­
ner, without the use of any 
pump, but through the press­
ure from a reservoir placed 
about 7 feet above t.he press. 

FILTER PRESSES FOR CHEMICALS AND SUGAR. 

lf a defect on a steam cylin­
der cannot be reached for plug-. 
ging or melting-in a composi­
tion, stop the hole with 2 parts 

The residue in the chambers does not form cakes, hut ex­
ists only in tIll' form of slime, which is easily removed after 
the tiltration Ims becn completed hy opening the cock in the 
front plate. The filter cloths may he changed every 24 hours, 
and this opPl'ation, together ·with the edulcoration, does not 
require more than half an honr's time, while no attendance 
is required by the press during the time of filtration. The 
general constrm;tioll of tlw press will be easily understood 
from the engraving, the details of the chamber being shown 
in a larger scale in Figs. 3 and 4. The very handy arrange­
ment has been adopted of carrying the front cast iron plate 
on rollers, whence the taking OLlt of the chambers, and of 
the filtering cloths,- becomes a matter of the greatest ease and 
simplicity. The method of fastening together of the cham­
bers and plates i� obvious in the engravings. 

The second prE'iS is represented by Figs. 5 and 6, and has 

an extent as to he annoying on the floors below, the sound 
may he deadened hy sheet india rubber cushions placed un­
der the benches or anvils. 

It is very dangerous to allow acid substances, used as food, 
to stand for any length of time in copper vessels. Preserves, 
when made in pots of that metal, should be emptied out as 
soon as possible after cooking. 

Do not bring lights near empty whisky, alcohol, benzine, 
or coal oil barrels. The vapor of the fluid, mingled with the 
air within, is a dangerous explosive mixture. 

Lamp chimneys may be, in a measure, prevented from sud­
den cracking by immersion in cold water in a suitable vessel, 
t.he last being set on the stove until the water boils. The 
chimney is then removed and allowed to cool slowly. 

In painting, do not apply a succeeding coat before the pre­
vious one is dry. Do not use a lighter color over a darker one, 

sa.l ammoniac and 8 parts fine iron filings. Xo :mlphur need 
be used. 

• •• 
RATS EXPELLED.-A gentleman in Burlington, Vt., of an 

investigating turn of mind, a week or two ago determined to 
try it again with the rats which infested his hOllse. He pur­
chased a supply of coal tar at the gas works, and placed 
small quantities of it in the rat holes in his cellar and else­
where in their runways. The rats, bedaubing themselves, 
became disgusted with the manner of their entertainment, 
and speedily left the premises, and have not heen seen or 
heard from since. 

.. , 
The best way to use up scrap brass is to melt it in with 

new brass, putting it in with the zinc after the copper is 
melted. 

© 1875 SCIENTIFIC AMERICAN, INC



JANUARY 30, 1875. ] 

THE UIiDERGROUllD lIAILWAY, NEW YORK CITY. 

NUMBER VIIl. 

Contlnu�d from pa.ge t. 

At the north side of !l8th street commences the stone via­
duct. which extends to a point mid way between 115th and 
116th streets, forming the third division of the work ; it 
was constructed under the supervision of 
Mr. George S. Baxter, C.E. This viaduct 
is built across the marshes known as the 
Harlem fiats, and is, in all respects, a re­
markably substantial work. Its total length 
is 4,563 feet, its greatest hight above street 
grade, which occurs at 104th t>treet, 31 feet 
1 inch, and its width in the clear, at rail­
road grade, 48 feet. The grade of the road 
across the viaduct, as will be seen by a 
glance at the profile (page 308, Vol. XXXI.) 
is by no means lenl. Between the south 
and north ends there is one continual fall of 
40 feet per mile, t.he south end being41 feet 
i3 inches higher than the north end. The 
work consi8ts of an earth embankment con­
tained between two retaining walls of first 
class ruhble masonry, laid in cement mor­
tar, 'with vertical and horizontal joints, and 
battered on the outer face one inch to the 
foot. The hight, breadth, and depth of 
foundatioll vary. Thus, at 100th street the 
dimensions are : Hight 9 feet, breadth oi 
wall at foundation 6 feet, Im'adth of para­
pet 4 feet ; at 102d street, 21 feetx11 feetx4 
feet; at 103d street, 25 feetx11 feetx4 feet ; 
at l04th �t.reet, 29x13x6 feet, and at 115th 
2x4x3 feet. 

J titutifit �tuujuu. 
the two small arches and spanning the roadway. The piers 
are 8 feet by 5 feet by 56 feet, and the abutments 8 feet by 
6 feet by 56 feet. The faces of the abutments, spandrels, 
wing wa.lls, pIers, and arches. are built of freestone well 
dressed, and (with ' the exception of the arch stones, which 
are cut to long ! inch joints) are all cut to lay half ·inch joint. 
The backing of the walls, abutments, and hearting of the 
piers is first class gneiss rubble masonry, well tied to the face 

there are four arche�, one over each sidewalk, twenty inche s 
thick, 15 feet span and 7! feet rise, and two 24 inches thick, 
26 feet span, and 13 feet rise. The two outside piers are {) 
feet 6 inches by 9 feet by 56 feet, and the middle pier and two 
abutments 7 feet by 9 feet by 56 feet. Like all the bridges, it 
is built of freestone, the material in this case being obtained 
from the old bridge, which was carefully taken down. alld the 
stones cleaned and, where necessary, re-dressed. 'fhe north - -I 

I 
I 

pier and abutment fonndations w(,re pnt 
down about 9 feet below high water to a 
good sand and grave} bottolll_ 

In the block between 106th amI 107th 
street, the foundation of the retaining walls 
was put down to a depth of some 12 feet 
below high water, thus giving the founda­
tion at this point :t hight of 23 feet. The 
excavation ".-us made through six to eight 
feet of black mud and about fonr feet of a 
black clay-like mat.erial, which was very 
probably the mud in a compressed statc. 
The earth was taken for a distance of four 
feet outside of the foundation lines, and the 
excavation sheet piled and braced with 
heavy timbers. For t.he west wall, guide 
piles were driven on the water side to hold 
the sheet piling in place, and outside of 
these an earth dam was thrown up. On 
the east side the pIaee of the dam was sup­
plied by the embankment of all old road. 
The excavation, into which tIl{' water ran 
slowly, was easily kept dry by a steam 
pump, except on one or two occasions du­
ring the full moon tides. 

In laying the foundation of such 8. mas­
sive structure in such soft ground, consider­
able difficulty was encountered. By far the 
greater part was laid either in concrete or 
on piles, the latter being used very general­
ly under the piers and abutments of the 
bridges at the street crossings. 

Fig. 19.-THE UNDERGROUND RAILWAY, NEW YORK CITY.-THE 
VIADUCT AND PASSENGER STATION AT llOth STREET. 

It will be observed on the profile (11Ug-o 
308, Vol. XXXI.) that at 1 12th and 1 13t.h 
streets the grade of the railway approaches 
so near to that of the avenue that sufficient 
headway could not bf: obtained for stone 
arches. Their places are therefore sup­
plied by double wrought iron Post truss 
bridges, capable of supporting 3,000 Ius. 
per linear foot vf track, independent of 

The piles (of which 198,900 linear feet were driven) 
were of white oak and spruce, from twelve to fifteen 
feet in length and twelve inches diameter at the butt, and 
were drhren two feet six inches from center to center till 
they reached hard bottom. or till a ram of 1500 1bs .• falling 
30 feet, did not settle them more than half an inch. The 
tops were then sawn off level, at the proper hight, and 
capped with two courses of white oak timber laid crosswise 
and treenailed to the piles; and on these was laid the founda­
tion. 'Vhereverconcretewas employed, it was quickly mixed 
and deposited in layers of from four to nine inches, and set­
tled by slightly ramming, sufficient to flush the mortar to the 
surface. 'rhe via.duct is carried over the cross streets on 
arches, the first series of which is at 102d street. 

Fig. 19 shows a portion of the viaduct in perspective, and 
also the passenger station, which is built in part within the 
viaduct. Fig. 20 shows an end elevatioll of the viaduct. 
Fig. 21 is a side elevation in part section, showing the cha­
ractprof the arches at the street crossings. 

The foundations of these arches are first class gneiss rub­
ble masonry, and project one foot beyond the line of the 
superstructure of the piers and abutments. On these foun­
dations is placed a bridge of three arches, two of them semi­
circular arches, of 10 feet span and 5 feet rise, and 20 inches 
thick, which span the sidewaUl:s, and one elliptical arch, 30 
feet span and 17 feet rise, and 24 inches thick, placed between 

with face headers. The abutments are carried up five feet 
above the springing line of the arches on the outside; and 
from the top of this backing to the crown of the main arch, 
the spandrels are filled with concrete, plastered with half an 
inch of cement. The bridge at 103d strN· t does not differ 

Fig. �.-THE UNDERGROUND RAILWAY, NEW YORK CITY,-END 
ELEVATION OF THE VIADUCT. 

from the one just described, except that its rise is but 15 feet. 
The foundations for the bridge and walls at this point are 
from 10 to 12 feet deep, good bottom being found without 
going below the water level. From this north to 106th street, 
the foundations were laid dry. At 106th street, a wide street, 

their own weight, their factor of safety being 5. In tlw bridge 
at 112th street, the trusses arc 8 feet high, 52 feet in the clear 
between the outside trusses, and 63 feet span. It il� support­
ed on stone abutments 7 feet t.hick at street grade, 4 fed at 
top, and 15 feet high by 58 feet long. These abutments are 
returned on each side 10 the retaining wall. The bridge at 
113th street is the last in the viaduct. 

The retaining walls frolll 98th street to l 15th street are 
surmounted by a parapet wall (rock faced on the outside) 2 
feet 6 inches in hight, 2 feet at bottom by 18 inches at top. 
Upon this is placed the coping of pene-hamml'red gmnite, 10 
inches by 3 feet four inches. The coping and parapd aro 
anchored to the retaining walls hy wrought iron gal vanized 
rods, 1t inches in diameter and 6 feet long, with a head and 
washer on the bottom and a nut and cast iron washer on top. 

At UOth street is one of the way stations, built in part 
within the viaduct, as shown in exterior view in Fig. 19. It 
consists of a waiting room built in the north abutment of 
the l10th street bridge, and two iron stairways which rise, 
on the outside of the east and west retaining WillIs of the 
viaduct, from the waiting rooms to two covered landings on 
top of the viaduct. The wait.ing room is on a lev('1 with the 
street grade, and consists of a vuulted room 10 feet broad, 3 
feet 6 inches long, a-nd 12 feet 7 inches from tioor to the 
crown of the roof; and-running parallel to the axis of the 
north archway of the bridgC', into which it opens through ll. 
groined archway of freestone, 12 feet broad by ;) feet 

_ _  L 
I 

HIIlJrWAT£n 

Fig. 2l.-THE UNDERGROUND RAn. WAY, NEW YORK CITY. - SIDE ELEVATION OF VIADUCT AT STREET CROSSINGS. 
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thick, and pluced 22 feet from the out.side of either retain- I made that they import dil'ect from the makers, and have Be· from the summit of the proof butts in the Plumstead marshes, 
iog wall. cured to themselves an entire brand of Dannemora iron,equal at various respective distances : A cast iron gun with a plain 

The arch i!) semi·circular, and of brick. 20 inches thick. , to any ever made, so that in certainty of supply and quality muzzle ; a cast iron gun with a conical mouth ; a cast iron gun 
This room is lined with brick and plastered, and closed at ! of stock they are not second to the best houses in England. with a parabolic mouth ; and a. bronze gun with a parabolic 
the east end by a large semicircular arched window (see ,\Vith abundant experience, skilled workmen, the best of mouth. 
Fig. 19.) Two flights of steps rise from this room through two material, and machinery in every respect up to the highest The object of trying both conical and parabolic mouths 
brick-lined segmental arched ways, 6 feet broad by 8 feet standard of the latest practice, the growth and reputation of was to arrive at a decision in regard to the question, which 
high, to points on the outsides of the retaining walls 17 feet the concern have been C<lntinuous. Established nine years has always been pending among manufacturers of speaking 
above street grade, from which iron stairways lead to the I ago, with twelve melting holes, three hammers,and a capacity trumpets,as to which is the best shape for transmitting sound. 
covered platfonn on top of the viaduct. Of these passage of three tuns a day, they now have twenty-four melting Some assert, that the form of the instrument should be a trun­
ways, the one leading to the west side of the viaduct passes holes, four Siemens furnaces (equal to ninety-six melting cated cone; others, that it should be a truncated parabolic co­
out from the west end of the waiting room and forms almost holes) capable of producing thirty tuns a day, six steam ham- noid,the mouthpiece occupying the focus. Either fonn would, 
a. continuation of it. That leading to the east side of the mers, and three trains of roUs. They are thus prepared to in a greater or less degree, confine the undulations of sound 
viaduct is placed to the north of the waiting room,and paral- make twenty to thirty tuns a day of all sizes and varieties of (which would otherwise disperse themselves in all directions 
leI toit, but separated frolD it by a masonry wall 4 feet 6 inches bar steel, and are making constant improvements in their ap- and cause them to take a direction parallel t.o the axis. Hence 
in thickness. pliances for It beautiful and exact finish to their work. Not the application of one or the other of them. On the occasion 

At the outside of the retaining walls, at each of the open. the least of these is the rapid adoption of gas furnaces for of the recent experiments, the four models w{'re placed in a 
ings of the arched stairways, just mentioned, is placed 8. heating, making it very difficult for a careless workman to row upon the summit of the butts, with their muzzles point 
wooden platform, 3 feet by6 feet, from which are two flights overheat their steel. Having steadily pursued the policy of ing towards Shooter's hill. The weather was cold and clear 
of iron steps, one to the north and one to the south. These buying the best stock to be had, and haYing made its careful . The observers stationed themselves at various distance8 in 
steps are a feet wide, with yellow pine steps, cast iron risers working a. constant s�udy, their success has corresponded front of the row of guns, from 100 yards to :1,000 yards,mov­
and string, supported by 9 inch heavy H beams built into the with their efforts. For seyeral years, they have supplied ing forwards to a greater distance each time that the whole 
Holid masonry of the retaining -wall. They lead the covered regularly some of the very best ax and edge tool makers in series of four guos was fired. They were ignorant of the 
landing beside the track. These landings consist of wooden the country,and many of the largest machine works, nail fac- order in which the guns were fired, that being purposely left 
platfonns resting upon six rows of longitudinal wooden beams, tories, Rcrew cutters, and others where steel has to do the in the hands of the proof master,so it was impossible for their 
�mpported, in turn, by iron beams, 8 feet long, placed trans- hardest and finest work. They have driven the German opinions to be prejudiced. It was decided that the volume 
versely on the parapet wa.lls, 7 feet 3 inches apart, and rolls and the English die steel out of the United. States mint, of sound emitted by each discharge should be represented as 
anchored by iron rods extending 6 feet downward through so that American specie is now rolled and coined on Ameri- nearly 8S possible in figures, No. 1 being the highest figure 
the masonry. The platforms are 130 feet 6 inches long and can steel. We are informed that, on account of the especial of merit, and No. 0: the lowest. The following results were 
8 feflt 3 inches broad, thus projecting 2 feet 3 inches be- demand for their steel in Pennsylvania and the West, they obtained: Adding together the respective figures of merit of 
yond the parapet waU on the inside and 3 feet on the outside. had not solicited New England trade to any considerable ex- each gun at eight several distances, from 100 to 3,000 yards, 
'fhe covering railing is of design shown in Fig. 19. tent prior to the panic. During the past 18 months, however, it was found that the cast iron gun with the conical mouth 

'l'hfl amount of masonry used in the construction of the through� their eastern agents, Messrs. Ely & Williams, No. gaye a total of 10, or, in other words, took the first place as 
retaining walls, foundations, bridges, abutments, wing walls, 1,232 Market street, Philadelphia, and No. 20 Platt street, regards the volume of sound produced at all ranges ; the cast 
�pandrels, parapets, etc. , of the viaduct was 60,047 cubic New York, they have secured the patronage of many promi. iron gun with the parabolic mouth a total of 21, thus taking 
yards ; 2,458 cubic yards of concrete Was laid ; 198,900 linear nent steel consu.mers in the East, and their steel is now sold the second place ; the bronze gun with the parabolic mouth 
feet of piling was driven ; and of timber and plank used in by the leading dealers in prinCipal cities throughout New a total of 22t, or taking the third place ; while the cast iron 
platform, grillage, etc., 352,000 feet, H. M., was used, and England and New York, who pronounce it to be fully equal � with the plain or straight mout.h gave 26t, the lowest 
of iron anchors, 51,000 Ibs. to the imported brands heretofore controlling the market. In yalue of all four. At a distance of 1,000 yards only, the bronze 

CrYlitaUzatlon oC Carbon. 

To the Editor of the Scientific American : 

'While contemplating the great economy in aU departments 
of Nature,in the utilization of many substances which casual 
thinkers might think noxious or waste materials,the thought 
occurred to me that, if Nature were to enter largely upon 
the manufacture of diamonds, a bed of charcoal would not 
be melted down for the purpose so long as carbonic acid gas 
is everywhere escaping and going to wa.ste, from the de­
composition of the rock fonnatioll,6. Further,if experiments 
were to be instituted in this direction, they could best be con­
ducted iu connection with the manufacture of stone lime. 
For example: Let the gas (which always escapes in large 
quantities from a burning lime kiln) he collected and turned 
into a retort ; or, if found necessary, a series of three or four 
retorts might be employed,and the gas carried through a re· 
fining process, so that nothing but pure carbon should reach 
t.he last retort in the series. Should heat or pressure be 
found necessary, still another retort could be prepared for 
that purpose ; but it is a qupstion as to whether carbon will 
not readily crystalize as soon afol set perfectly free from all 
other flubstances. 

St. Albanfil, Vt. CHARLES THOMPSON. 
• el a 

Animal Mnlcldea. 

To tlte Editor of the Scientific Ameriean: 

In yOllr issue of January 9,You mention a suicidal scorpion. 
Allow an old reader to say that the scorpion becomes greatly 
�nragPd on very slight occasions ; and bending its tail in the 
form of part of a circle, ov�r its back,lashes it furiously from 
l'lidfl to side, the sting barely mil'lsing its own body at each 
pass. 'When it, strikes itself, which is not unfrequently, 
the verdict should read : " Deceased, while carelessly bl'8.n­
dishing his weapon, accidentally inflicted upon himself a 
wound, from the effects of which he died." 

�ew York city. T. B. TOMPKINS. 

To the Editor of the Scienti.fic American :  

Your article on page 21, current VOIUllll", hpuded " A Sui­
cidul Scorpion," calls to mind a story, related many years ago I by my mother, of a suicidal rattlesnake She sa.id that 8-
party of men were removing an old barn in Xew Hampshire ; 
and among the rubbish, they captured a rat.tle�nake, which 
they secured with a forked �tick, and (!ommenced tantalizing 
it.. It soon became enragpd and would frt'quently lay its 
head over on its body and remove it again. Finding its tor­
mentors persistent, it at last threw its head back, thrust its 
fangs into its body, and soon after died. ,,'. D. CLARK. 

Springfield, III 
• • e • •  

[For the SclentUI.c Amertcan.l 

THE CBEBCEJII'T STEEL WORKS AT PITTSlIUBGH, PA. 
These works,belongingto Messrs. Miller, Barr, and Parkin, 

are located a.t Pittsburgh, on tht, Allegheny river, between 
49th and 50th streets. They were established in 1865 by 
the present finn, with the avowed intention of rivaling, in 
the quality of their product, the very best Sheffield steel 
makers. 

The methods of manufacture used in the fa.mous Sheffield 
houses are exactly followed here, merit being claimed for 
('areful and exact working rather than for any qnick or 
patent processes. In ordf'r to insl\rt'! unifonnity in stock,the 
firm have tllf'ir arrangt'ments for their fint' Swedish irons s() 

conclusion,we must not forget to say that this firm use largely !;un with the parabolic mouth took the second place. This 
of the best American charcoal hammered irons, and are en- was probably due to the superior ringing qualities of the 
gaged in careful tests of new brands, some of which promise metal, which would be observed at such a short range. Fur­
so well that they express a confident hope of soon putting ther experiments were then made by observers stationed 
into the market an exclusively American tool steel, which about two miles off upon Shooter's hill. The figures of 
shall n at be excelled by the combined product of Sweden and merit under these circumstances for the seyeral guns were all 
Sheffield ; in the meantime their abundant supply of the best follows: Out of six observations, 6 for the cast iron cone, 12t 
Swedish iroD8 insures to their customers uniform and good for the cast iron parabola, 19 for thebronze parabola,and 2!t 
results. Being all young men, none of them yet forty years for the cast iron plain mouth. Thus we see that the great in­
of age, they propose to continue their studies and practice crease of distance is very unfavorable to the bronze model, 
until such a thing as preference for English steel shall be and that the plain muzzled one is out of the field altogether. 
no longer known. They make tool, mar-hine, roller, spindle, DUring the above mentioned experiments,trials were made 
hammer, file, frog, fork. hoe. rake, shovel, cutlery, and with gun cotton, in order to see whether the sound of its re­
cast spring steel. * * port on uplosion.would rt'ach teany great distance. M&8Ses 

GralllJbar In Hhyme. 

The annexed effusion does not come under the head of new 
inventions and recent discoveries, in fact we believe it has 
been published from time to time during the past twenty 
years. But, as the Commercial AdurtWr (where it appeared 
last) says : .. The name of the author should not have been 
allowed to sink into oblivion. On the contrary, he deseryes 
immortality, and the gratitude of generations yet unborn, 
for we have never met with so complete a grammar of the 
English language in so small a space. Old, as well as young. 
should commit these lines to memory, for by thf'ir aid it will 
be difficult, if not impossible, for them to faU into errors 
concerning parts of speech ·" 

I. 
'fhree Uttle words you ofteu see 
Are articles, a, an, and the. 

n. 
A noun's the name of anything, 
As school or garden, hoop or swing. 

w. 
Adjectives show the kind of noun, 
As great, small, pretty, whIte, or brown. 

IV. 
Instead of nouns the pronouns stand, 
Her head, his face, your arm, my band. 

v. 
Verbs teU us something to be done, 
To read, count, laugh, siDg, Jump, or run. 

VI. 
.How things are done, the adverbs tell, 
.As slowly, quickly, Ul, or well. 

vn. 
Conjunctions join the words together, 
As men and women, wind or weather. 

"Itt. 
The preposition !Uands before 
A noun, as In, or through, the door. 

lX. 
The iuterjection shows surprise, 
As ob ! how pretty-ab ! how Wlse. 

The whole are called nine partS of speech. 
Which reading, writing, speaking, toocb. 

• .e. a 
The Po. GUD. 

For same time past endea1"ors have been ma.rle to secure 
for coast signal purposes somethiIlg more suited. to the duty 
than the 18-pounder cast itol1 gun now used. Major 
Maitland, R. A., of the Royal Gun Facoosy, has designed a 
specie! of revolving gun which will DO doubt answer the pur­
po�e admirably. But in order to determine the best material 
and form of muzzle for the new tllg gun, four models, each 2 
feet long and capable of containing a. cartridge consisting of 
from four to five ounces of powdei"� Were, says the Enginur, 
constructed upon the foU<AvinA' different plans, to be teeted 

consisting of about ten ounces were detonated in the open 
air upon the butts. The noise made considerably exceeded 
that of the guns. It must be remembered, at the same time, 
that the proportion of powder in the gun cartridges bore no 
analogy to the quantity of gun cotton detonated. Tht' rf.>sult 
of the trials was, however, considf'red so satisfactorv that a 
parabolic reflector is being constructed, in which '

it is in'­
tended to explode pieces of gun cotton. 

a ••• e 
Evercreen8 In Orcharda. 

A correspondent says that the theory of planting eVf'rgreen8 
among fruit trees, for protection, mentioned in our Special 
Edition, recently issued, is wrong. 

They impov",rish the ground, occupy space, and shade 
the fruit trees. Fruit from shaded trees is always in. 
ferior in quality. '1'0 produce a fruit bud, the sun must 
thicken the sap to a glutinou.., liquid. \Vithout the rays of 
the sun, buds will form only to produce leaves. 'fhe most 
perfect fruit it! found on the outside of a tree ; and therefore, 
to give light,the pomologist trims and thins out the branches. 
This explains why wall trees produce such uniformly large 
and excellent fruit. 

A belt of evergreens around an orchard may be beneficial, 
not because of the heat that is supposed to emanate froOl 
them, but because they break t.he winds and still the air 
as sweeping winds often dry up the vital liap of both eYer­
green and deciduous trees. 

Alternate heating and freeziug are destructive to vegeta_ 
ble as well as to animal life ; because the heat starts the sa.p, 
and the frost freezes it. The freezing swells the sap, and 
Ii fts the bark from the wood, the channels of circulation 
are strained and destroyed, and the part so affected dies. 
Well matured wood is not apt to suffer from cold. 1'0 save 
tender trees, let them finish their season's growth before 
cold weather ; and to hasten maturity, give a dry bottom and 
light and air in abundance. 

Some evergreens supposed to be tender(the rhododendron, 
for instance) will survive the winter better on the north side 
of a building, unprotected, than on the south of the same 
protected and sheltered from the rays of the suo. 

• el • 
A. Vure For Diphtheria. 

A correspondent says : '. Take a fiat iron and heat it a lit· 
tle on the stove ; on this apply a very little pitch (not gas) 
tar ; have theiron hot enough to make a good smoke. Then 
let the patient take into his mouth the small end of a fun­
nel, and have the smoke blown throngh the funnel into his 
mouth. Let the .smoke be inhaled well into the throat for 
few minutes five or six times a day. In \l1'lry bad cases, it 
might be well to Use it oftener. After this, let the patient 
lie on his back then break up small pieces of ice and put 
them into his mouth, and let them go a.s far down to the 
roots of the tongue as possible. When they have dissolved, 
put in some more ; this will keep down the inftammation." 
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PRACTICAL JlECHAIfISB. 

S!'; !!BER XYI. 

UY JOeB'l"A RQI!!IL 

MOVEMEXTS 010' PISTOX A:SD CRANK. 

Let us now see how the steam in the front end, whose ad· 
mif'lsion in the ('ylinder is shown in table �o. 1 ,  is exhausted. 
\\' t' find in that table that, at 111 inches of the st.roke, the 
expansion ends, and the valve, ceasing to be a steam port, 
becomes an exhaust port. 

"'(�Ion mu,-ed 
Jncbes 

T ABLJ.; No. 4 •. 
Exhaust port open 

inch 

1 1 7-8 . . . . • • . . . . • . . . . . . . . . . . • •  1.16 
12 . . . . • • . . . . . . . . . . . . • . • . . • •  3·8 

Piatoll returned 
1-4 . . . . . • . . • • • . . . . . . . . . . . . .  · 11.16 
1-2 · .  . . . . . . . .  . . •  • .  • . • •  • . . . .  full 

8 1·4 . . . . . . . . • • • . . . . . . . • • • • • • •  full 
9 . • • . . . . • . . . . . . . . • • • • • • • • •  11·16 
9 3-4 . . . . . . . . . • • • • . . . . . . . . . . . .  0·16 

11 . • • • • • • • • • • • . • • • • • • • • • • • •  1·4 
1 1  5·8 . • • • • • • • . . •  exhaust port closed 
12 . . . . . • • . . • •  port again taking steam 

'rhe exhaust for the other end of the cylinder, that is, for 
the back end (the admission of stt'am to which is shown in 
table No. 2), is as follows : 

TABU'_ :\'0. 5.-BACK END. 

Piston movea 
Incbes 

Exhaust port uloen 
tnch 

1 1  7·8 . • • • • . . • • • • . • • • • • . • • • • •  1-8 

12 . • . • . . . . . . • • • • • • • . . • . . . •  3-8 
Piston nturned 

1·4. · • • • • . . • . . • • • • . . . . • . . . .  5·8 

3-4 . . . • . . . . . . • • . . . • . . . . . . . •  full 
9 1.4 . • • • • • . • . . . • . . • . . . . . . • . .  full 
9 3-4 . • • • . . . • . • • • • • • . . . • • • . . .  3·4 

11 • • • • . . . . . . . . . . . . . . . . . . . .  7-16 
11 5-8 . . . . . . . . . . . . . . . . . . . . . . . .  1·8 
11 3-4 . . . •  _ . . . • . . . . . . . .  port closes 
12 . . . . . • . . . •  port again taking J;team 

Here we find that the average area of exhaust port open· 
ing (allowing the full opening of the port for the eight inches 
or so of movement, during which t.he port was fully open, and 
which are therefore omitted, for brevity's sake, from t.ht' ta­
bles) is about £ of an inch for the front and about. 1* for 
the back end of the cylinder. Referring again t.o the admis· 
sion of steam to the cylinder, and comparing it to the ex· 
haust, we find that the front end had the least. opening of 
steam port, and the back stroke the most, 80 that tlll' exhaust 
is the most at the end where it is required to be the least, and 

ter movement No. 2, during which the piston is (as in move· It is apparent that the nearer the line representing the 
ment Xo, 4) moving from full power to a dead center, Ilnd throw of the eccentric (that is, the line, B in Fig. 53) sp­
further because it i� especially df"sirable that the average proaches in ihl main course to a line struck from t.he center 

I area of the port opening should be as large as possible for of the eccentric rod end (D D, in Fig. 53). the leS8 effect will 
and during the quarters having the longest piston movement. an increase or decrease in the throw of the eccent.ric have in 
"\Ye also find that the average port opening for quarter move· . altering the position of the slide valve spindle (and hence of 
ment No. 3 has not been affected by the increase of valve : the vah'e) either backward or forward, at the time when 
travel ; this again is decidedly beneficial, for it was, under the · the eccentric is in the position shown in Fig. 53. And, a� 
short valve tran'l, the greatest of all independent of its pro· : the greater the inc.rease in the throw of the ecct'ntric the 
portion to the piston movement, and the most disproportion. ! nearer will the throw line of the eccentric, when the latter 
ate of all when considered in relation to the piston move· I is set, approach the linf', D D, it follows that the less will 
ment; but under the increased valve travel, it is not only not ! the dift(>ren('e in the position of thf! spindle and rod joint 
the greatest, but it i� less (as is also its piston mOYement) ' (and hf'nce of the vaIn» be when the eccentric is in the par. 
than is the average port opening of quarter movement No. 1, : ticular position shown. ,,'hen, however, the crank has 
the crank (during each quarter movement) having moved � made one half of a revolution, and the throw line of the f'c� 
from a dead center into fun power. These considerations : ('entric stands in the pOi'1ition denoted by the line, E, in l<lg. 
conyince us that not only haH the increase of \'RIve trayel 1 58, the least alteration in t.he It'ngth of the throw of thl.' 
given us a better st.eam supply, but it has ginn us one more eccentric will have a great e£ft'ct in altering the position of 
regular and proportionate to thll piRton and crank moye· 

I 
the joint, A, and hence of the slide valve, the effect being to 

ments. I bring the joint, A, nearer to the crank shaft in proportion to 
Now let us examine to what extent and in what way our I the increase, and to throw it farther back from the ctank 

inc.rease of -valve t.rayel has intluenced the ports as exhaust : sha.ft in proportion to any decrease in the throw of t.hp e('cpn. 
ports. Commencing, then, with t.he front strokp, that is, the tric ; which shows why an increase in the throw of the I:'CCPII. 
port at the front end of the cylinder, which exhaust.s the , tric (or, in other words, of the trllxel of the valve) makes thp, 
steam admitted through the area treated of in tabl(' No. 1, i difterence in the port opening bf::'fore rl'ferred to. 
we find as follows : • .�.------_ 

TABLE NO. 9.-FROST I'lTROKE EXHAUST. 

P1Bton mov{'d 
Incbes 

Exbauet port opent'd 
Inch 

1 1  7·8 . . . . . . . • . . . . . . . . . . . . . . . • .  1-16 
12 . • . . • . . • • • . . . . . . . . . . . . . . . .  3-8 

PI�lon returned 
1·4 . . . . . . . . . . . . . . . • . . . . . . . . .  11·16 
1-2 . . • . . • . • . . . . . . . . . . . . . . . . .  full 

9 1-4 . . . . • • • • • • . . . . . . . . . . . . . . .  full 
0 3-4 . . . . • • • • • . . . . . . . . . . . . . . . . .  3·4 

10 . . . . . • . . . • . . • • • • . . . . . . . . .  5-8 

11 . . . . . . . . . . . . . . . . . . . . . . . . . .  i)-10 
11 13-16 . . . . . . . . • • . •  exhaust port. dosoo 
12 . . . • . • . • • •  port again taking steam 

T.\.BJ,E :sO. 10.-B. .... CK STROKE }o-;XHAU8T. 
Plstou moved 

Incbel< 
E�h:lu�t pori openrd 

Inch 

1 1  7·8 . • . . . . . . . . . . . • . . . . . . . . . . . .  1-8 

12 . . . . . . • . . . . . . . . . . . . . . . . . . .  3-H 
Pleton returned 

1·4 . • . . . . . . . . . . . . . . . • . . . . . . .  11-16 
9·16 . . . . . • . . . . . . . . . . . . . . . . . . .  full 

0 7-8 . . . . . . . . . . . • . . . . . . . • • • . . . .  full 
10 1.2 . . . • . . . . . . . . . . • • . . . . . . . . . .  11.16 
11 . . . . . . .  . . • •  . . . . . . • • . . . . . .  1·2 
11 1·2 . . • . • .  _ . . . . . . . . . . . . • • • • . . .  1-4 

Preparation of Thallium from Soot of Sulphur'" 
Acid Works. 

BY FRANZ STOLBA. 

In repeatedly working up the soot of two J;ulphuric Rcid 
works in Germany, where pyrites from MQggen were em­
ployed, a method was employed for separating the thallium, 
which depended upon a formation of a thallium alum. The 
soot is first passed through a coane sieve to remove the 
pieces of brick, mortar, and clay mixed with it, and then 
boiled in water acidified with sulphuric acid. It is next 
placed on a suitable filter and J;tirred while carefully washed 
with hot water until all the acid is remowd. The wash. 
water, after acidifying, can he used for boiling a s�cond por­
tion in, and 80 on. The first filtrate, which is tolerably con. 
centrated, is evaporated in very shallow dishes to such a de­
gree as to crystalizl.'. Beautiful large rt'ddi8h crystals of 

: thallium·alumina-iron alum are formed as it. cools. To thp i mother liquor WtiS added some sulphate of alumina, and 
! again evaporated, when a small quantity of mixed alums 
, separated. The last mother liquor. as well as the rinsing'.!; 

from the crystals, when precipit.ated with crude hydro chlo. 
ric acid, yielded a surprisingly sman quantit.y of cbloride of 
thallium. 

vice 'Versa. 11 13-16 . . . . . . . .  exhaust port closed The crystals of thallinm-alum were recrystalized twicp 
In order that the value of a �mall increase in the val H! 12 . . . . . . . . . .  port again taking stpam from water containing sulphuric acid. The alum thus ob. 

trav!;>} may bp fully ap'Predat('d� we will' now take thp same \ Comparing the exhaust opening for the front stroke of tained was so pUTC'! that it yielded pure thallium when acted 
pngine and alter its eccentric sufficiently to increase the vaIn' hoth valve travels, WI) Hep that tlw jnt'reased travel has giv. upon by pure zinc and pure sulphuric acid, and with pure 
trayel from 2t inches to 2-H-, fir.'lt noting that till' tranl of u en us as free an exhaust in the early part of the exhaust, hydrochloric acid, pure chloride of thallium was precipitated. 
valve necessary to open both the steam ports full (and a1- kept the exhaust port full open during 1 more ineh of pis. TllC crude chloride of thaUium may be prepared in thH 
lowing that thf' valve mOYf'IUf'nt wl.'rp truf') is twice tIle ton travel, giyen us a. llluch more free exllaust during the Ul-JUol manner, and next converted into sulphate by means of 
width of ('ach steam port and it� lap, or, in other words, the latter part, Ilnd finally increased tIll' average of exhaust open. sulphuric acid, and finally, by means of sulphate of alumina, 
width of each steam port unrl the lap on f'Rch :o-ide of th.e ing from i- to H-t. Comparing t.he uhaust. opening for the into tllallium alum, \\;hich can be purified by recrystalization. 
valve added tOg�th(,l" back st.roke of both valve, t.raYels, WI� find also t.hat the The first method is, howen:-r, more conYenient, because it 

Piston moved 
Inches 

4 

;j 
6 
7 

l .\BJ,E :\'0. 6.-nW:\,T 8TROK}:. greater travel has given us tI. greater exhauRt opening in the does not involve the troubleflome decomposition of the chlor-
PIston rnoH�d POrt opeu early part of the exhaust, has kept the exhaust port full ide by nlPallS of sulphuric acid. As the thallium alum is con· 

5-8 
13-16 

j·8 
7-8 
7-8 

Inches Inch open during about li inches more of piston movement, and siderably more soluble in hot. than in cold water, the conver-8 3 4  full increased the average of exhaust opening fromtU' (which it sian of the much less solublf' sulphate into the more solublf' 
9 .')-8 , was under the lei:lservalve trav�l) to Wu- under the increased. alum oftel'8 the great advantage that the latter can be recn-s· 

10 7-16 I t.raveL Hence our increased travel bas been highly advan· talized from a much smaller quantity of water, which is m�re .\ 
11 

.
1�8 tageous to the opening and keeping open of the ports, both convenient and requiJ'f's 11'88 timt>. Beside this, the alum is a 

1 1  1.4 clos�d and c.xpan- as steam ports and as exhaust ports. compound easily converted into the chloride or iodidf', from 

\ Slon beglUS I It is here proper to explain how it occurs that the increase w1li('h tht" metal is easily obtained. 
7 8 11 13.16 expansion �nds of vah'c travel gives agreatcr proportionate increase of steam I ••• • 
7-8 12 exhaust open t IIlch port opening for the early part of tIle front stroke than it Hone Car Bell Pun .. lleliJ. 

1'ABLE NO. 7.-BACK STROKE. I does for the early part of the back stroke, &ld also a greater The Hartford Post states that the patent bell puncheK 
Piston moved Port open Piston rnoycd l'urtullI'J) 1 f t  d t (. It' . I IlIchr� Inch In{'br� Inch proportionate exham;t area during the latter part of the back manu ac ure u .  , 0 s armory arp now ve�' extenslve y 

13.16 R :1.4 stroke than during the latter part of t·he front st.roke, the u:;led on horse ('ar lines, t'Hpedall�- in t.he large cities. Thert' 
.2 7.8 !t 1-2 reaSOR for which i8 that the increase in the travel of the are about 1,500 in USI-' in Nl.'w York, 1,600 in Philadelphia, 

7.8 10 1.4 I valve (and hence in the throw of the eccentric) increases t.he 400 in Boston, 200 in Chicago. triO in Buffalo, 100 in Prm·i· 3 
4 7.8 10 "'-8 C'lOfwd and expan- :  lead of the valye ; and the altering of the position of the ec· dence, 150 in Albany, and 200 in Troy. In London t.hpre are 

j flion bl.'gins � centric to take away this increase of lead hrings the ecccn. 1,600 in use, 1 ,200 in Dublin, It.ml l50 in Liwrpool. 'rhefl� 
;; "·8 I 11 lJ-4 pxpamdon I:!uds tdc into such a position that It. line dl'llwn from the center of punc1l1's are not sold to the rompanit's, hut are. loaned to 
Ii 7-8 12 exhanst open f inch its bore to the most distant- part of its circumference. repre. t.hem at It. fixed rate, and there Rrc two pnndll.'R for each car. 
'; 7-8 bare! s('nting the throw of the eccentric, would be ncarly true (if The punch whieh is used to.da�· is turned into the office to be 

Adding up t.htl art'a of port opening at each inch of ph-;ton it. wert> circular instead of straight) with the circnmf('renr(' rPRet for tomorrow, and in thp meantime the conductor em. 
moYement, and dividing th� sum total by t.he numlwr of of a circle descrihffi from the center of tlw holt. at the oppo. ploys thl' spatf-' instrument. A general rule is that every 
incheR in the strokl.', which will give us in ea('h case the IlW. I sitf' f'nd of tIl(' ('('centric rod, 11.8 shown in Fig. 5S, .\ lwing conduct.or iS l"Olllpplh'd to deposit $100 with the company for 
rage port area for the whole stroke, we shall find the average ! t.he safe k(,pping and fair usage of the punches. 
for the front end of the lesser vah'e travel to be -R- of an inch, : /t"'l l:3 r . - . 
and for tllA same t'nd of the greater travel to be -! of an int'h, , .g.o . I}, ('rueI1IeJl of the Sea) Pisherles. 

the average for the hack !'!troke of the les8t'r trawl t.o be l-to.' I \ .:\  ttt'ution has heen cnIl"d at. rliffArent times to the barbar-
and for the greater to be �-. nus practices identified wit.h 81.'al fishing. A t  thp breeding 

A glance at the respl.'ctiYC tables will also show the admis. : A . �eason, the unfortunatt' animals are swooped down upon in 
sion of steam to be much greatf'r during the early part of I .� - __ �_ __ ___ . t.lleir ice-bound retrl�ats, and both young and old indiscrimi· 
the stroke, in the ca!'!c of the increased valye travel, which is : � : nately Slaughtered, The young senIs yielrl but little oil,and 
of great advantage The quartf'r monments under the in- : I tllPir skins are comparatiYely valupless ; and it. is, tberefore, 
creaspd valye travel will be I from a connnercial point of view, inexpedient to kill tllem, 

TABL}� 1\0. 8. I leaving sentiment altoget.her out of the question. 'Ve are 
)(oyement of crank PI�ton movt'lfient Aw�rageportopelllng I ' glad to obser..-e that there is a probability of an arrangement 

1st quarter . . . . . . . .  6 3-4 inches . . .  ' . .  ' . '  _ . •  lH- being ratified which will ('nsure for the seals a c10se titne,and 
2d " . . . . . • • . 5 1·4 " . . . . . . • . . . .. !r 'f..' Ilavethem fromthe extennination whichnow threatens. The 
3d " . . . . • • • • [j 1-4 " . . . . . . . .  -H"- I h . .  h 

British Board of Trade is moving in thematter,and the opin. 
4th " • • . • . . . .  6 3-4 " . . . . . . . .  � : .. . _��� ,

t e J?LDt of t e slide valve spindle and eccentric rod end, B, ions of those connected with the trade are being ascertained .• 1 0 �he hne re�r?se�ting :he throw of t�e ecce�tric, and sho',". with a view to ultimate action. It is probable,says the Britiih From the aboye table we find that the increase of valve lUg the poSItIOn lU whlch the eccentnc reqUIres to be set tn Trade J()Urnal, that an international law, binding on the travel has been more serviceable to the fourth quarter move· the case of the lesser YRlve travel, C, a line representing the British, Norwegian, and Swedish Governments, will eventu� ment than any other, leaving its opening still less than the thro� line �f the eccentric as it is when the eccentric is made ally be agreed on, which will preyent the subjects of those otht'r, it is true, but still largely incrosexl : which is very t� SUIt the tncreased valve travel, nd the dott.ed line, D, a I governments from fishing for a specified period of tb(" important, because it is so much more proportionate to quar· cucle -struck from the ('enter of A year 
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ctrrTIN'G GEAR WHEELS. ..t. Scientific IOler-coJlegJate Conte.'. tion of laws of which a.t present we are very ignorant, com­
ing athwart the globe on which we live, and a. complete 
change taking place in the relations in which thing5 even in 
the outward world stand at present, 80 that in the scriptural 
sense of the word there may be an end to the world, as therfl 
is certainly to be an end of our earthly life '! To be snre, 
things have gone on for a long time in the same way, but is 

The Chemnitz firm exhibited at. the -Vienna. Exposition a. A college contest in oratory recently took place in thj:;: city. 
gear wheel cutter, of which we herewith present an engra. in which representative students of six institutions of learn­
ring. which clearly shows the construction. The cutting tool iog participated. The exercises have ucited much interest, 
is moved on a bed placed diagonally, and supported at the ! and the successful competitors have been awarded substantial 
end by a movable rest. As the cut can be varied to any an· i prIzes. There is no question but that the public regards 
gle, wheels of any dimensions or bevel can be made by : favorubly these trials of intellectual strength among our 

this machine ; and an ordinary planIng tool c&n be used, 
turning out genr work of the highest finish and accuracy. 
The machine is simple in construction ; and it seems to 00 a 
useful tool, capa.ble of many applications which shop prac. 
tice will, from time to time, suggest. 

--------------.� ..... -------------
lItE BE88ElIlER SALOON BTEAII(BHIP. 

We illustrate herewith the interior of the steamer designed 
by Mr. Henry Bessemer, to clefeat seasickness and give COm� 
fortable transit to persons in delicate health. Among her pe. 
culiarities are two pairs of paddle wheels and her freeboard 
of only 8 feet for 48 feet from each end. A sort of hurricane 
deck, 2M feet long, extends from bulwark to bulwark, 8 feet 
above the main deck. Her engin�, nominally 750 horse. ce.n 
work up to 4,600 horse power, which, it is calculated, will 
propel her at 18 or 20 miles an hom. The two paddle wheel 
shafts are tOO feet apart, and the swinging saloon, 70 feet 
long, is placed amidships between thew. 

Mr. Bessemer desigllcd the apparatus for 
keeping the saloon perpendicular, an ar­
rangement which pos.<Jcs8Csseveral original 
and ingenious features, whicll are fully de­
scribed and illustrated on page 50 of our 
last issue. The new steamer is built from 
tho designs of Mr. E. J. Reed, formerly 
Chief CoD:\tructor to the British navy. 

If the inventor's hopes are realized, a 
Yery great stride in steamship accommoda­
tion will have been taken. As will be seen 
from our engraving, which represents a 
cross section of the vessel, the saloon is 
Yery commodiously and elegantly fitted up, 
and its great size will enable a large num� 
bar of people to occupy it without suffering 
from the indescribable stuffiness and nausea 
inseparable from .steamer cabins even of 
t.he largest usua.l dimensions; while for the 
great number of l>cople to whom & sea 
breeze is the most enjoyable part of a voy­
age, the uppor deck over t.he saloon will 
a.fford an agreeable promenad('., as well 
protected from the effects of a rolling sea 
as the elegant apartment below. 

The Bessemer started on a trial trip De­
cember21, lal5t. The day was foggy, and the 
trial was notcomplded ; but the attempt was 
not altogether uDsatisfactory, as it W&.s 
found that, with a pressure of only 19 Ibs., the engine mak· 
ing but 20 revolutions, a speed of over 16 miles an hour was 
made against a strong head wind. As it is intended to run 
her with 30 Ibs. steam at 30 revolutions, a very good ulti· 
mAte result may be expected. She answered her helm 
vpry readily, turning in a very small circle for a vessel of 
h{'"r length, Mr. Reed was well satisfied. with her beha.vior, 
hL'r fore deck being seldom covered with waves, in spite of 
her low freeboard. Anotber point was satisfactorily solved, 
n·tmely the maDner in which her two sets of paddlewbeels 
w..Irked together. The broken water from tbe forward pair 
or wheels WaS so sHe-ht in its action on the after pair that 
tue two never varied more .than one or two revolutions per 
minute from each other, thus showing a very small percent. 
age of slip for the after pur of wheels. The vessel was can· 
structed by Earle's Shipbuilding Company, of Hull, Englandj 
and further trial of her engines was in contemplation when 
our last ad vices left England. 

GEAR WHEEL CUTTING MACHINE. 

students, and the effect of the same is naturally to awaken a l that any proof that thC'y arc to go on in th� ",arne way for 
broauer taste for education, and desire for its advancement I ever? You arise morning after morning in good health and 
throughout the count.r),. \Vhy, however, should these COlll- strength, and se.�m to suy to yourself for a time that this 
petitors be confined to the classical and literary departments will last for en�r; but one morning something happens, you 
of the colleges ? Let us kave a scientific inter·collegiate I cannot explain what ; the best physician in the world cannot 
contest also. There is the Sheffield school, the \Vorcester I tell you what ; but something has happened that lays you on 
Institute, the Columbia School of Mines, the Stevens Insti- a bed of sickness, and in two days sends you off to your 
tute, the scientific departments of Union, Cornell, Lehigh ·1' grave a corpse, \Yill the experience of the reality of the 
University, and of a multitude of other colleges, all of way in which everything has gone on since you were young, 
which could furnish contestants. Cannot Professor Draper, i till you have attainecl maturity, snve you from that great 
or Henry, or any of our foremost scientists, 8ugge!:lt subjects I mischance ? Again, men for centuric!::! hnd rangecl over the 
for essays, and will not some of our wealthy citizens who i mountains in Campagna ; they thought that 1111 would go on 
are directly interested in scientific progress join in offering � there, herds and flocks feedlng and vineyards growing as 
prizes for the best original investigation to be made by any ! they ha.d done for centuries ; and suddenly there was a 
student in any department of science ? The essu,s could be I strange sound heard, and a Yolcano uurst forth, and the 
read and passed upon by a. competent board of judges, and ; greatelst philosopher of the age came to look at it, and 10:-;1.. 
t.be researches could be described and full v illustrated or his life while he was looking. But neither he nor any of the • 

men who had speculated with him ever ex­

BESSEMER'S OSCILLATING SALOON STEAMER. 

pected that these great cities were to be 
swept to destruction, ilnd their beautiful pas­
tures to become for a. time an arid wilder­
ness. I do not say such instances explain or 
tell us distinctly that sllch catastrophes will 
befal the whole globe ; but at all events, I 
think t.hey ought to make us modest, seeing 
that the wisest know so very small a portion 
of t.Iw laws that regulate God's creation, 
Surely we may not dogmatically assume that 
such cntastrophcs aro beyond the range of 
possi1.tlc or probable events. It is true, I 
say, things lmve g-one on for tI. long time, 
antI. men say : " \Vhcrc is the promise· of 
His coming. for n11 things continue as they 
were from tbe beginning of the world?" But 
stilt with I1im, with whom one day is as a 
thousand years, and n. thousand ycnl1i as one 
day. there may be changes ma.turing which 
no philosopher of tho present or of any pre­
vious ago has o\'er dreamed of, which will 
bring this great catastrophe to the globe, 
which will answer. on the whole outward 
creation, to somethlngasgreatlls is our pass­
age from life to death, and what is beyond 
it. I do not think there is anything fanci­
ful in such an expoctation. I belieye that 

a man, of that modest mind which is the 
characteristic of true science, will hesitate 

rep�atcd, if possible, by apparatus in presence of the I before he pronounces with any assurance thut such a change 
audlence. may not come over t.he world as has been rustinctly predic_ 

r • r I ted in the Scriptures.-.Dr. TaU, Arcl/.bishop of Oanterbury 
Tbe End of' the "World. • • •  

If the body's death seems to teach the lesson that modesty Protective Power of Clotbe8. . 

is becoming to the scientific speculator, what shall we say tiS j Clothes protect the body, not by keeping out cold, hut 
to the prospects of that material frame which is beyond our· . by keeping heat in, or more correct.Iy, by allowing through 
selves-the general orderly frame of the universe as we see their interstices such ventilation that the nervous system 
it around us? People would suppose, from tbe w"y io which ma.y not be sensible to enremes in cbanges of temperature. 
you hear men talk now, that there WflS not the slightest If the first mentioned effect were produced by ga.nnents, then 
chance of lI.oy great organic change ever coming across the the material which is  the most impervlous to air would be the 
outward world in which we live. No doubt God works by warmest. A kid glove, for example, would keep the hands 
fixed laws. No doubt the world goes on morning and even- more comfortable than thick woolen mittens. Just the re­
ing, and .summer and winter; bnt what reason have you to verse, as is well known, is t.he case. 
suppose that it will so go on to infinity? Have no great Dr. Pettenkofer states that equal surface� of various ma­
catastrophes befallen the world before now? Does not phy- tenals are permeated by air as .follows, flannel being taken as 
sical seience itself speak of these catastrophes? What is 100 : Linen of medium fineness 58, silk 40, buckskin 58, 
there to prevent other catastrophes, produced by the opera� tanned leather 1, chamois leather 51. 
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HIGHLAND AND LOWLAND CATTLE. 

Two dist.inct varieties of neat cattle are 
indigenous to Scotland ; and all breeders are 
familiar with the rtlces, which, either pure 
bred or modified by cross-breeding, are t.o 
be found in an countries. 

The lo'''laml cattle are celebrated milk­
ers, and the ,,,ell known Ayrshire cow is 
prohably lL derivative from this stock. The 
beauty of this race, when thoroughly do­
mesticated, is well known ; and their value 
to the farmer and the dairyman is highly 
appreciated in this country, where also their 
grnceful, sIeck, gorxt-conditioned appearance 
add.,,; an ornament to our yards and pastures. 

The mountain oxen (or k)does,as called by 
the Scotch agriculturists) are generally black, 
red, or brindled in color ; and from the 
earliest times they have been used to roam� 
irig the forest.s and the hills, holding no con­
nection wit.h tame cattle, and concealing 
their calves in fens and underwood. Their 
self-color (free from variegation, an infalli­
ble sign of domestication and servitude) 
Htill testifies to the purity and antiquity of 
tlw race. The animals arc by no means 
large specimens of their genus, but their 
meat is excellent, and a large portion of the 
London supply is drawn from the neighbor­
hood of Aberdeen, in Scotland. 

'Ve illustrate both these breeds of cattle, 
the drawings being from the pencil of Mr. 
Harrison Weir, an English artist and natu­
ralist, whose vivid and accurate pictures of 
animals arc widely celebrated. 

Many int.erest.ing anecdotes of the sagaci­
ty and intelligence of cattle have been rela­
ted,among which arc the following (selected 
from The Lei{m1"l� Hou.r, from which we ex­
tract the engravings) 

A cow once had an aversion to a certain 
milkmaid in a dairy. If ever she dared to 
attend, Colly would stand patiently till the 
process was finished, and then turn round 
and kick over the full pail with a movement 
too agile, albeit premeditated, to be fore­
stalled. Another cow held herself the queen 
of her herd, and would never leave the field 
unless she went first ; so obstinate was she 
in this matter tbat, if any or aU of the other 
cows left first, she would refuse to move un­
less the dairymaid drove the whole of them 
back again into the field, when, with 
a graceful bow of the h(,nd, she 
would condescendingly take prece­
dence and march home, the other la­
dies of her kind meekly following. 

There was one cow which was very 
much attached to a little lass of scmc 
eight summers. This cow grazed in a 
large field with many others. When 
the child entered, if at the farther 
�ide, the cow would at once perceive 
her, and run to meet hf'r, lowering 
its head with its formidable horns, 
in a manner which would have bef'n 
frightening to a stranger_ The little 
girl would hold out her dimpled 
arms and run as eagerly to meet her 
old -friend in a warm embrace. It 
was a pretty sight to see the child's 
arllls round the cow's great neck, 
while she kissed its brindled coat, 
and the gentle animal licked with hs 
rough tongue the bairn's golden curls. 

On Saturday evening, just after a 
heavy rainstorm (in Manor Town­
ship, Pa.), little Henry Goff was saved 
from a grave by a cow which he was 
driving home. A number of cows 
were pasturing on the farm of ']'ho� 
mas Seachrist, in Manor Township, 
and had crossed a small run which 
passed through the premises. The 
boy, who is very young, was sent for 
the cows, and he had to cross the 
run, which was very much swollen, 
on a small foot bridge. Two of the 
cows proceeded along quietly and 
passed through t.he run, bnt the third 
would not cross it, notWithstanding 
t.he little boy urged her on deter­
minedly. Seeing that she refusee.. tG 
go across, the boy thought he would 
eave her where she Wlls, and drive 

the other cows to the barn. He 
stepped upon the frail bridge ; and 
just as he was near the middle, the 
structure snapped asunder, and pre­
cipitated him into the swiftly flowing 
waters below. The cow seemed to 
comprehend that the boy was in dan. 
ger of being drowned, for she in· 
stantly plunged into the stream be. 
loW the bridge ; and as the little chap 
floated up to her, she appeared to 

J titutifit jmuiuu. 

LOWLAND CATTLE. 

HIGHLAND CATTLE 

11 

wait for him, an advantage he was not 
slow to take. He clasped her round the 
neck, and was drawn hastily to sLore, ter­
ribly frightened, but not much the worse 
off bodily by his experience. 

..-
Anointing wltb Cocoa Butter tor 

Scarlet Fever. 
Cpon the recommendation of Schnpe­

man, the anointing of the body with fat 
has heen extensively practiced in Gennany 
during the past ten years, with the view of 
lowering the temperature and hastening 
the desquamation. Dr. Bayles suggests, in 
this connection, the employment of cocoa 
Lutter, as producing u more cooling and re­
freshing effect upon the patient, and emit· 
Hng a more agreeable odor in the sid;: 
chamber. This agent, on account of its 
solid consistence, is more readily applied 
than eithpr fat or oil, and is more easily 
absorbed by the sldn. Furthermore, it is 
thought to afford the system a certain 
amount of nourishment. 

In severe fevers, the entire surface of the 
body should be ruhbed with this substanee 
('very hour, or at l('ast once e" pry four 
hours. Its application is also recommended 
in typhoid fever, in casps where the pa­
tients manifest a dread of water, Ot· wlH'rc 
the application of wukr is impossible:  like­
wise in other inflammatory dist'ases, espe­
cially the severer forms of inftammatory 
rheumatism and tuberculosis.-Haald of 
JIealth. 

[Some years ago an acquaintance of ours 
had several children very siek with scarh·t 
fever. Aftprtheir recovery he communi­
cated his recipe, which WlIS }Juhlish!'d at 
the time in this paper ; he had kept hh; 
little patit�llTs well anointed with the rind 
of smoked hams. lIe belie .... ed his treat· 
ment to ha\"p saved his children ; and we 
remember to havc\ received at the time a 
number of lett.<'rs frolll persons who llad 
practised the method after our publication, 
commending the ham remedy as important 
to the conununity.-ED8. 

The Bottom of tbe Sea. 
Among scientific puzzles isone which llU� 

long perplexed geologists, namely, the ex­
istence of large areas of rock containing no 

sihYll of life, side by side -with fonna­
tions of the samo period which arc full 
of fossils-relics of primeval life. 
Why should one be so barren, and the 
other so prolific? There is now an an­
swer to this important question, and 
readers who take interest in the ex­
ploring voyage of the Challenger will 
he glad to learn that the answer comes 
from that ship, ill a paper writt!'n by 
Dr. Wyville Thomson, chief of the 
scientific staff on board. This papcr 
was read last month at a meeting of 
the Royal Society. It contains the rf'­
sults of deep sea soundings which 
have revealed the existence of ,·ast 
areas of barren day at the hottom of 
the sea, in depths varying from two 
t.housand two hundred to four thous­
und fathoms and more. In other parts ... 
the bottom is ("om posed of the so·('alled 
globigerina, which live near Uw sur­
face, and sink to the bottom when 
dead. There they accumulate, build­
ing up chalk for ages to come, when 
land and sea shall once more change 
places. But it is remarkable that, at 
the depth of two thousand two hun� 
dred fathoms, the globigerina thin off 
and disappear, and the gray deposit 
merges into the harren clay above men­

tioned. The explanation is that, below 
two thousand fathoms, the tiny shells 
of the glObigerinaare dissolved by some 
action of the water, and that the mi­
nute quantity which they contain of 
alumina and iron goes to form the 
areas of barrcn clay. The extent of 
these arcas is so great that it exceeds 
all others as yet known at the bottom 
of the sea, and it is the most devoid of 
life. In this respect, the red clay now 
fanning resembles the schist which at 
present occupies so large a part of our 
earth's surface. 

We are all more or less familiar with 
chalk and with rocks that show no sign 
of fossils ; and to be thus, so to speak, 
made eye witnesses of the process by 
which chalk and rock were formed is 
unusually interesting. An eminent na­
turalis� declares that this paper alone 
is worth all the cost of the Challenger 
expedition.-Ghambers' Jou.rnal., 
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(Trana ated. from the Omclal ReportB upon tbe Exposition.) was nowhere exhibited san' as an article shown in practict' Natnre of Nerve Force. 
THE VEGETABLE FIBERS AT THE lJRIVElUlAL EXPOSI· 

TION VlENlI[A. 

BY PROFESSOR DR. JULIUS WIESNER. 

Number II. 

to be an excellent �UbSt.itllt(' for mattrass filling. '!'hiH fiDf' , In one of Jean Paul Richter's novels-if our memory 
material consists of the seed tufts of s('veral trees of the : Mcrves us rightly. in that one called Der Comet-the hero is 
family bomlJacece, Of these raw materiflls we noticed the said to have had, when a boy, 8. peculiar light visible around 
following yarieties on exhibition : paina fimpa., from Brazil his hl"ad when in a darkened room, something like the aureole 
(seed tufts of bombax heptaphyUurn and h. ceiba.); thf' kabok. or nimbus with which the old painters used to represent 
from the Dutch colonies (obt.ained from eri Jdendron an/mtllo- didne or saintly personages. Richter, who in such matters 

In the English colonial exhibit. furtlu·rmore, there were BUm) ; the EdTMon v;g;tale, from the 'West Indian French faithfully followed the extraordinary in Nature, gives, as hL<.; 
lliliplayed two EaRt. Indian fioors, up to the present time colonies, callfl'd also patte. de lirrl'e (from OJlironia logo- wont is, yarious references to medical works wherein such a 
quite unknown to European commerce. "'e refer to the pus) ; Venezuela exhibited, under the name of iaine 'l.Jege- phenomenon is mentioned. There is indeed no question of 
ye-rcum fiber and the jetee fiber, which, so far as tenacity is tale, the wool of both O. lagapu8 nnd B. cU1nanensis. The the correctness of such observations. But the explanation 
concerned,throw all t.he vegetable textile fibers with which we wool of O. lagapus is brown, while that of the several born. of the phenomena has been insufficient. 
are acquainted int.o tll(> shade. The first is the fibrous bark of bax species is white, or only slightl:- colorf'd. All of the Dr. Brown-Sequard, in a recent lecture, quotes an analog. 
calatropis gigante.a, and the latter that of Marsdenia tenfwis- vegetable wools above enumerated consist of a delicate, not ous phenomenon. He remarks that. there are animals which 
tUm,a. A comparative estimate of st.rength is afforded by the brittle fiber, which fonns when in bulk a soft, elastic mass, are phosphorescent, and which are so under an act of their 
following example : A jute cord of given size will 'support, well adapted for the purpose to whif'h it is applied (see wills, so far as we can judge, and under the influence of the 
Ray 140 lbs., while a cord of jetee fibpr of the same diamet.er above). nervous system ; so that light also can be eyoIved as a trans· 
will support a weight of 248 Ibs., t�le ratio of st.rength being In Holland, the kapok· is very largely introduced; and in f01'll1ation of nervous force. There are cases of consump· 
very nearly as one to two. For the manufacture of ropes Germany, likewise, the wooly product of eriodendron an/rae- tion in ''''hich light has come from the lungs. The fact has 
and c0rdage needing great tenacity, the above named fibers tuo8um, under the name of vegetable down,has recfmtly been been pointed out by Sir Henry Marsh and other physician". 
are therefore deserving of high recommendation. introduced. The statement.,occasionally met with in books, The light appears not only at the head of the patient, bu t 

The fiber sun'n, finally, is worthy of some attention on the that these vegetable wools, either alone or in mixture with it may be radiated in the room. It has been considered that 
part of our hemp and coarse flax manufactUrers. This is a cotton, could be satisfactorily made into woven fabrics-upon the light was only a peculiar effect of the mucus that came 
very strong fibrous material obtained for many years in India which point,I have on 11 former occasion expressed my doubts from the lungs of the patient. Dr. Brown-Sequard continues : 
from the crotalaria juncea, extemdvely culthrated in India., on account of the weakness of the fibers-appears to be quite -" It is not likely that this is the case, because mucus in 
Ja,'a, and Borneo. Since its first introduction to European erro'noous ; at all eYents, no such goods were at the Exposi, greatf'r quantity is evolved, and all sorts of mucus, from the 
manufacturers, which occurred at t.he Paris Exposition in tion, nor were any of the exhibitors aware that this result che!;ts of the peoplt', (wery day, without any such phenomf'. 
1867, the ,�unn has been t.o some ext.ent employed. in Eng- had ever been accomplished ; in addition to which,all the ex- non. I haye read the history of each individual cal:le of the 
land. The appearance of this material is not very prepos· hibits were entered as bedding materials. kind, RO far al'; I have been able t.o get it, and in evny one 
ge3sing, the commercial rroduct resembling tow more than In addition to the -aOOYf', a number of coarse vegetable of the cases, the patiE'nt, I find, was in a terrible st.ate of 
an:·thing elsf'. 'fhis is, however, to be attributed to the fibers, generally c-hahlcterized as vegetable horsehair (erin nervousness." 
method of its preparation. By the employment. of a more 1JeJJeta1e), are deserving'o'f notice, The desirability of secur- If this were shown beyond a peradventure, our theorief; 
complete mode of separation, the fiber could be much im- ing a chea;p substitute for the expensive horsehair, which of nerve force would undergo material alterations, as it 
proved in finf'ness and homogeneity. St.rength and great should lJossess simHM" !properties, and resemble it closely would at. once come into the category of the forms of motion, 
ability to withstand alternations of wet and dry are its chief enough. 'to be mist.aken for it on cursory observation, has and be seen to be a correlate of light, heat, etc. To this in· 
characteristics. long bee)} 'felt in several important branches of industry. In vestigati'on Reems t.ending, but no one can aver that it has 

In one qualification-namely, its want of hygroscopic pro. Austria and Germany, the leaves of carex brizUidu, brought been proven.-Medical and Surgical Reporter. 
perties-the sunn surpasses eYery known fiber ; ana whereas into the market from V"pper Austria and certain quarters of I • • 

the last namf:'d raw materials are able to absorb from 16 to the Grand Duchy of Baden, is ueed in eftonnous quantities DECISIONS OF THE COl1RTS, 

United State_ Circuit Conrt.· .. Eastern DI.trlc't of 
Pennsylvania. 

22 per ceut of moisture from the air (and some M'e kru.Wn as a. submiture ror hoi'Sehair. fte material in qUf'stion is 
that take up as much as 40 to 50 per cent by weighl 'M Wiols- but slightly elastic a'tltt not vety dumble, and affords only 
t.ure when exposed to a damp atmosphere), the 8'Nfn!tt" 'tmder 'an inditTerent'J.y� 's't'tb!b.'"'t'nt'e. 

d" · t . J 5t 6 t ·- t ... · ' A· " iI' " ,:'.II • •  ) f h F ' PATENT LOCOXOTIVli: TBUCIC-TH!: LOCOMOTIV� l;:OWIN!: SAFETY TRUCX or mary Clrcumstances,con ams on y a per cen 'U'.L W'8. er, , 'urecri'n.:a', ffMJrfle(f!ia 'ed 81so c'NHI,-:n,urlfl,ng 0 t e rench, 
COMPANY til. TBB PEXYSYLVANIA )l.AILRO.W COMPAY". 

and can absorb, from an atmosphere charged with m.'o'is'tni'e, tlte 'Split leave'S 'Of � �W!ttrf pa.liit�chitmae}'ops ltUmilifJ), is a The patent In lntt (patent. of Alba F. Smith, }'ebruary 11,1"62) wa'l for the , , p1iot truck fIf,' locomotive engine resting on a bolster, and connected wltb only 10 to 11 per cent. As these raw products are sold by� t-8.1' 'superior 'aTtlcle for 'ttlis i'rit1"JlO8e, and it is now being im- It by a kID� Mlt. on which It ollCUiated; the bolster being sUBpended from 
weight., and no account is taken of the weight of moisture ported into Europe from A1geHa in large quantities. The :�����n �::I�:!I�����Vr{��f°r'!t:e���'t�:tt�rJ;:��� Ir: ;�Fi�i�rid:� 
absorbed therein, this property of thp 3um� is wort,hy of con· same material has lately been brought into the Vienna mar· to"h1�fr�����on�t!'��������e been previously In use upon railroad 
sideration. ket for bedding,:and colored black (the natural color of the i:�hr�l �e���13f�tb�0 et��gl:�fl;r3Ik��n�na�d��:i��ea��et��'lg�t:�� :!� 

The colonial exhibits were likewise rich in their display product is green) ; it is known by the name of Afrik,and is em- sustained. d t i t h 
f • J h d fib h h . . ,"u .a�p,',·.,','1utl"ot ••. P •• II,ot'�'''''bok" ','',',ob.'.'�up'V

re,,v'bo,UoS�y .pw·.'',�b"mo,'"wo'.'" ,'b',', a mand a l'mp an cocoanut erj to t e�e, owever, It IS played for a great yariet.y of use�. 'rhe introduction of the sifel�a cur�e:r810t. ln the truck frame� lothatth� engine would oflclllate 
UnllE'('eSsary to do more than simply refer, ina5mu�h as our cJ'in d'afriqllc has unquestionably been of great utiJity to �!I�h�� t�elk��ni�glt�:�h�fcJ!;�eJr�I��k �r�t b� :::��e��e��;t ��e I��ltne:.i 
manufacturf:'rs arc already sufficiently familiar with their numerous indust.ries. Despite its excellent qualities, how. planes 60 that a lateral movement wonld raFIW the engine, and It would tend to settle bal'k. Though these devlceH were rl'garded I\S the equivalents of qualities. 'rhe material called pile,the fiber of certain-agav(I', ever, the leaf of the dwarf palm is by no means the best sub· those deflCrlbed In the plaln1lrr'i patent, It WIW -nevertheless held Valid, be· 
has been introduced in Vienna within the past few years un- 8titute fQr horsehair wit.h which we are acquainted. Of ��ur:et�rn�r��:r�B patent made no proYislon forthe ollCtllation of the engine 
der the name of fibris, and so largely employed, in the far greater value for this purpose, inasmuch as they posses8 eR:1rn�eg: �����gt��:��r��!���,��t�n Invention Imparted to otbere arc no 
manufacture of brul'!hes and the like, that it may he of in· the propert.ies of horsehair to a much higher degree, are to m�!truc��b\l�ef�ci�o�e��i���elluon for the purposes of experIment, though 
tf:'rest to name the countries that make exhibits of the raw be mentiOlll'd tht" three fihers ejoo,pitoot,and ca.ragate. The th:��t��ry�����f�r�sthed:��fIJ!g�n.I' faten" although It ta'k.l'@ place more 
material. Thl'se are : Mart.inique (agave Mexitanl't) Guade· f,joo fiber, called also g01nuti fioor, is the product. of a very ! �/���gl�!r:n;���'e�����\lfen�I��r:�alle are !.IS follOWS: 
loupe (a. AnU!ricana and a. jaltida),Guiana,Bra.zil, Venezuela common sugar palm of India (urengll saccltarife1'a,),and occurs I 1. The combination claimed by Alba F. Smith, and dellCrlbed In hili Bpeclti-. . . cation, wall a patentable Invention. (the pxhibit of this count.ry, called l'oclli8a fiber is closely in the form of a black horsehatr-llke mass, growmg on the 2. The patent granted ro him on the 11th day of Febru�ry: HI6it 18 not void 

J � . ) t h th J J b tta J d TJ ' fi1.- for want of noyelty of the Inyentlon, Tbe Im·entlon naa not oeen antlcl· al ied to the pite j it is the product of .L'Vurl'rQ}Ja gtgantea" s ems w ere e ea,-es layC een a c Ie . llS rn:r re- pated. 
India, Mauritius,Reunion, Algeria and ot.hers. Central and mainf' behind when the leaves fall off. The black fiber tl�n:here Is no sufficient e,·ldellce that till' patentee abandoned the Inven· 
South Amflrica, however, are the chief producers of this kitool haR a similar origin. It is dprived from the palm lIa1e.T�\�E��na\I�:������1I31�1��������I�n���nt6�� f:cii�a�b6��g:ht!ra<;:� 
fiber, The pit1ssara.. of Brazil, with which we are alrf'ad.y species, l'aryota mitis (Reunion) and c. 1lre1lS (India, Ceylon). PI�t!I��I�o���:tro���I�t remains Is whether the detendants haye been guilty 
familiar, was likewise well rppresented at the Exposition. The best substitute for horsehair, howew�r. is 'without ques- of Infringement. In retard to this there I� no controverBY. An Intrlnge· 

Before passing oyer to the consideration of the veget.able I tion the fiber earagate, called also tree hair. This fiber is �t:t'il:����lale'"r��e:D. ac:g:�li,t�t��efore, order Ihe Injunctioll prayed for lu 
Let a decree be prepared accordinl/:'Iy, 

!:Iilk and 'Wool, and of the .... egetablc horsehair displayed at. I a portion of the aerial roots of a parasitic plant (bromelincea) :F1;rJr.B l(,!t!le;;.ant.1t���;��� :;lff�;t·:o/i:sg��l��\��jt� , this exhibition, it will be well t.o enumerate SOUle of those infesting certain trees, and occurring in Tropical America. 
vegetahle textile materials, thus far entirely unknown to It attains alengthof80r 9 inches,and in appearance, elasticity 
commerce, but ",·hich are largely utilized in their nath'c and tenacity approaches so closely to the genuine horsehair 

United Statel!l Circuit Court.·-Southern Db'trlc' 
of" O:blo. 

countrie.s, and may in time play an important 1'oU in our that an ordinary obSf:'Tyer will s('arcely be able to distinguilSh lOctober Term, A. D. m:l.-Rchearlng Uctober TerDI, A. D. If!1'-l.J t.extile industries. In this enumeration belongs the bark the difference. By burning one of the fibers, however, its PATENT BAKD,G OVBN.-UOBBA. BALL VB. GEORGE K. WITHINOTON AND O. ». 
fiber of numerous species of hibiscus (II. ('amuWinus,t-iliacem, vegetable character may he readily established by the abo LANGDON.-SAlilt l'B, JOHN BAlLII'.:, 
" alJdarijfa,etc., found and utilized chiefly in India) ; the genu- sence of the characteri::;tic odor of burning horn, which ac- EXXON!! AND SWINN, 

J. ·J·�PI�lON OF THE CO't'RT. 
ine aloes and (manas fibers ; and the '1:((COlI orOOCOllfl-, consist- companies the combustion of horsehair and similar animal 
ing of the leaf fibers of t.he pandanus, and produced chiefly matters. The following very essential difference between the 
in Reunion, Mauritius, and t.he French coloni('�. t two materials, which is observable upon close inspection,will 

The so-called vegetahle silk, the seed tufts of numerous I serve to distinguish them apart quite rpadily: 'rhe horse­
asclepiadaccre and aporyllacecp, wert" happily not 80 strongly hair consi�ts of one single fiber throughout its length, wllHe 
represented as at t.he recent Pari� Expm1it.ion. At that time the cm'agate conl-llsts of a succe�sion of branched fibers. At 
the French colonies presented Ruch a quantity and .... a.riety of the present time Guiana is perhaps the most important pro· 
these products that one wa" tempted to regard them as wares ducer of this valuable mat.erial, and the only ohjectionable 
of much importance. feat.ure incident to it3 introduction is found in t.he faet that 

In spite, however, of the heauty Rnd f'minent lustf'lr of dealers employing it cannot resist. t.he temptation of repre­
these silks of the vegetable world, their tcclmical value is senting their goods as being made of the genuine article. 
very small. The fiber is both weak and brittle, and there- The 'coarse fibers were represented. at the Exposition by 
fore poorly adapted for WQv('n fabrics. And unfortunately the esparto fiber, and another obtained from Spanish cane, by 
these are the varieties that might b(! plnced in the market. in mechanical disint.egration. Rope�, cords, etc, ,made from the 
nnlimited quantities: the seed tufts,for example, of aSClePifls l' last named material, were amongst the novelties of the Ex­
gigantea.. and CUraR8(lVica, that are least valuable for indus- position, having been exhibited for the first time. Ropes, 
trial purposes. In t.his ('onnection, the seed tufts of Bef(/(.· and the like of the (>-8))01'to formed one of the featurf's of the 
montea (East Indies) appear not to haye received the atten· Paris Exposition of 1867, and their reappearance at Vienna 
tion that the material deserves,inasmuch as its comparatively demands no special notice in this report. 
greater st.rength would appear to render it more adaptable .� •• ____ _ 
for utilization than those previously named, Permanence of Vital Power. 

The ngetable silk appears to be far better adapted. for the In clearing away the refuse from the ancient sil .... er mines 
manufacture of artificial flowers and similar artistic work- of Laurium, in Greece, a large number of seeds of a papaver. 
in which direction it has hf'en considerably employed-than acea of the glaucium genus were found, which must have 
for t.e:xtile uses, It has likewise bEen suggested as a Bubsti- been buried there for at least fifteen hundred years. Exposed 
tute for down in tilling bolsters, pillows, and the like ; but to the beneficent influence of the sun's rays, they rapidly 
for this use, the brittleness of the tiber will be likely to took root" flourishf'd, budded, and blossomed, their yellow 
proye a serious objection. The samples of this product at the corollas being beautiful in the extreme. This interf'sting 
Exposition were almost exclusively from the French colonies ; flower, unknown to modern science, is particularly and 
and in the published catalogue of their exhibits its merits frequently described in the writings of Pliny and Dioscorides, 
were placed in the most flattering light. and is thus again resuscitated, aft.er haying disappeared from 

More modest in its pretentions was the vegetable wool It t.he surface of the globp for more than fifteen cent.uries. 

E:w�m;t', J.:  
Tile bills charge Infringement of lettetll patent granted to complainant 

SeptcmlJcr 28, 1856, for an .. Improvement In Ovenll." reissued October 12, 
tM9, and, a l!econd time, June H, lSiO, and extended for seyen yean trow 
8�:l'a����lll��· counsel, both CaBes were argued together, and the decl· 
slon to be deliyered governs both. 
, The relssned patent, upon which tlle bills are founded. contains three 
claims, bIlt the first, which Is as follow�, II! tflt' only one In cOlltroyersy: 

l One or more swlnK'ing bread holder .. , SURpended from the anlls or end 
platell of a rotating reel, In combination with a furnace so arranged and con· 
nected that the product� of combu�tlou will pa�� into or through the chau:'Jer 
within which the bread. holdel'1l moye. 

w'rrerer to rest tbls judgment solely upon the ground that tbe orlldlial 
paten did not warrant that part of the claim, lu the relBllue, whIch Incrndes 
the direct application of heat. to the bread chamber. We ilRY the direct ap· 
plication of heat, because we thus construe the words " products of combuH· 
tlon " The only significance which we can glye to that part of the clslm Is that 
the rays of heat from the lire must be radiated directly into the bakIng 
chamber. The relssu

.
ed patent, as we construe It, ('lalm8 a device which will accom· 

lIsh this result, The Infrlngement.js Raid to depend upon the fa('t that the 
�efendants' app8ratus applies tlle . , products ot combustion" dlreCtir. to the 
baking ch8lllber, and tbat, as the relssne claims this feature, there s an In· 
fTingement. That It. does BO Is entirely clear; all the " products of combus. 
tlon "which ascend at all mo\'e upward and around the swinging bread· 
hoj.��� 18 no proof, nor Is there any Buggestlon from counsel, that tbere Is 
any" product of combustIon," heat excepted, which Is efficacious In the 
baking of bread. Conceding-which we much doubt-that tbere are what 
maybe called two principles In a legal sensl' In Ihe application of heat to tbe 
baking of bread we call draw the line between them '->uly BII follows: 
I The one that used by the defendantll, and which we Buppose comp!alnan,'s 
reissued Patent to claim, radiates tbe heat directly from the tire Into the 
chamber wltb no Inten·enlng wall or medium, the air exceptedj between 
them The otber heatB the baking chamber by heating Its uterna walls, or 
by coming heated currentB of air Into Il, but excluding all the direct rays of 
heat from the fire. The fonner mode greatlyeconomhles fue!. The fire Is In 
close juxtaposition to the baking bread, which iB rotated In the chamber above 
tbe directly ascending and, therefore, greatest possible amount of heat 
whIch can tie economized from a given amount of combustion. This mode 
defendants' device employs to the full. Turning to that of tbe complainant 
It completely excludea the employmeut of the principle, If principle It be. 
Not a single direct ray, radiated from the furnace. can enter tbe chamber. 
Its bottom Is solid and completely shutll 0"11' the fire of the furnace. The 
nucs by the Bide of 'the bread chamber are so far remo\'ed and so cut 0"11' from 
the fire of the furnace that nothing but heated cnrrents of air can passlnro 
the former through the apertures In the side walls. There Is not only not a 
word In the original patent calculated to hint at the leading Idea or principle 
employed by the defendant, but the drawings and model suggest a mode of 
operation wDolly dl"ll'erent. They rely upon heated wallB and beated currenta 
of air to bake the bread, and must havc been contrtved ata time when tuel 
was used whose unconsumed g!lSeB and Bmoke were noxious, and which, 
tberefore ' bad ro be conveyed away without contact with the dOUKh. So 

far from 8Uggestlng tbe defendants' device, or the unwarranted cia1m made 
In the reissue had a baker been about to adopt the device of the detendantl 
and belle,'ing'that that of the complainant embodied the beet appltcation 0 
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he�tl lle �o�l-d h�v�-�bandoned -his �wn in th�- b�I;�f Ull�;·;t wa� worthless. II Im�roved -Gr�ln -W�lgblng
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Improved Strainer. 

We no Dot think the case one where a beneDchtl Idea has been appropriated 
by another In a different form. William N. Julian nnd Joseph H. Bussert, Tarlton, Obto.-Tbere is 1 John IJpman and Martin Friedberg, Toledo, O.-This is a ooncave 

The complainant delayed rather than hastened tIle dlrectappUcstion of heat I a platform for the bag to reilt on and a ring for holding the mouth perforated or reticulated strainer having a rim fitting closely to employed by the defendants. " , . 
It may be Bald the claim necessarily U8es the terms " product ot combulI- of the bag. They are, suspended from the short arm of a scale beam, the interior circumference of the tumbler or other Vessel, and fag... 

�1��';nl�eteAr���� ��h:d��T�e tlhatw
lhighU\b� t21���rr�dli�I��ogr.;,.�� 

t
?r�mWr� so as to bave a slight rising and falling motion, and the platform is tenlng spring hooks for retaining the strainer firmly thereon. The 

ll.re was lmp08lllble,necesaarlly they must ha�'e contemplated something eille; jointed to the frame. By suitable construction, when the receiving de.ice prevents the pieces of lemon or other substances from being 
what this something ehle Is III not stated. The court IB asked to presume h the seal bea d tb t will be l�...l and carried i to th th d ad it- th f th ni t thf're IR some unknown • •  product ot combustion " beside heat, which can be opper on e m goes own, e spau c v.=-u, n e mou , nn m _, ere ore, e more conve en 
l'onveyed Ihroufh the apertures In the side walls upon the bread. when the welght goes down it will be opened, SO that the grain may drinking of iced beverages. 

It Is argued,l the court will but Imagine Home such Improved Incldf'nt to b ti I . .�. i .� th h h'I th ·"ed b I'umbustion, then thc original device embodied a mode In which It might be e con · nuous � spouu:u n....... e opper w l e e 1ilJ ags are Improved Attachment for WhltDetree8. 
I'mployed in baking, and thua It would lay the foundation tor the claim made removed and empty ones put on, and the beam is caused to work a Rich�� Man ••• Id, New YO"' cit",-This imp"oved mode of.��ch. In the rel8sue. The answer Is: We knowot no suCh quality; all the product k l ' b '  od d .� f egi t rl di k 

tuU '-' . • "' .... 
of combustive material In this ftroc��8 Is the heat evolved, and, as the original roc e\ er ;) a r an arm, to turn a 8Yfl�m 0 r 8 e ng S s. ing whifHetrees is designed for street cars, in which the strain is e�t��t pro\'lded no mode for ts application, the sull�equent claim for it Is Improved Safety Gual'd for Wagonll and Carriages. mainly thrown on the staples or clevis connecting thewbi1Betrees to 

th�����:\�W; cb��fd�;��� !��lh�r.�'lle
a
��:��r fo���a' C���b�:tl��V?a �gfd Thomas Joyce, New York city.-This Is a metal frame secured the draft eyes of the sway bar or car, so as to cause their rapid wear· 

hecaU8{, no invention I� In,"ol\"ed In maklng-It,811lJ Buch is our strong Imprell- to the axle near each hub, and suitably braced. Should the axle tug out. It consists of a clevis attached by a cross bolt and nut to a 
"I'm. We apprehend the new mode, which dlsllf'DtseS with smoke ftuCB and break or a wheel be crushed lu, or otherwise break down, the recessed clip or band encircling the whifHetree or sway bar, to be sf'parating walls HurroundinJl,' the baking l'hamher, depends tar more upon the 
Illodern use of fuel, which (�an, without Injury, he con�umed directly beneath guards wUI come In contact with the ground and sUde along U, connected by a detachable draft eye, attached by a screw nut through 
the dough, than In any dlacovery on the part of thc complainant or anyone preventing the wagon body from dropping so low as to throw out R square perforation of the socket bolO. to the ends of the whime-else In the application or law ot a new principle ot hcat to baking. But, '" 
howcyer tbls may be, prHlous patent6 had. In ex�resa terma, pointed out the those riding, and enabling the wagon to be drawn home or to the i tree, or by a link to the car. 
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Improved Steam Cylinder Lnbrlcator. 
been directly cballenged to this subject, and, what we deem somewhat ma- Improved Hortle Hay Bake. J h K k I terlal upon the mere question of Invention, they had I'omblned aturnace and osep u e korn, Brooklyn, N. Y.-Thls is an impro\'ed lubrica,. 
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ti':n1:i:fS:���� Joshua Evered, Hopewell, N. Y.-In this wheeled horse hay rake tor for steam cylinders, wblch consists In a reservoir with a central 

We shoul:f feel that we were carrying the dONrlnc which r.rotectll IIlIght In- the ph'oted wire teeth are elevated by a lifting bar. The teeth tubular stem, surrounded by a sleeve of the co\'er or top part. The 
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i�f:p��lil��ht� r::�:i.�� slide through the staples, and turn on a fixed rod, while the bar sleeve is pro,ided with an adjustable screw plug, having air chan­
this species of property of lis due protection. WhelL amerltorluus lnventlon makes a quarter revolution around the axle as a center, until the nels for conveying a greater or smaller quantity of oil to the stem, 
III prf'lIcnted, eYen· disposition Is telt Ul prote('.t, It from spoliation by the em- driver disengages pawls and ratchets by reversing a le" el', when the or interrupting the supply of oil altogether. A grooved stea.m-acted ployment of othpr devices, where It is apparcnt tile Idea of the complainant 
has heen employed. We decide this cal>e agaln�t the complainant because teeth and lifting bar reswne their fonner position. '"Rive and stationary bottom plug of the lubricator are pro\':ided, 
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t�����:\:::'t�� 1ge Improved Wheel for Vehicles. so that any requJred quantity may be fed in connection with the 

patf'nt, spc('lfication, nor model would haye suggested it to auy ODe else. William M. HoO'man, Topton, Pa.-A wedge-shaped and notched stroke of the piston. 
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:gr complainant. metallic key is applied to the end of the spoke at a point near the Improved Wall Paper Strlplne; Machine. 

Etlu:nrd Bayd, for defentlants.] side facing a beveled cushioning block, and is fon'e<i into the spoke Jacob J. Janeway, New llrunswick, N. J.-This improved machine 

NEW BOOKS AND PlIBLICATIONB, 
:M.-\XUAL or DETERML"iATIVE MINERALOGY, WITH AN INTRODUCTION 

ON BLOWPIPE ANALYSIS. Dy Georgc J. llrw.h, Professorof 
Mineralogy In the Sheffield Scientific School. Price $3. New 
York city : John Wiley & Son, 15 Astor Place. 

end on the dri,ing In the spoke by resting on the iron oxle box. for striping paper hangings is 80 constructed as to enable tbe paper 
When the spoke is .set completely In the hub mortise a sufficient passing through the machine to be readily clamped and releaBed 
portion of the spoke end is carried flideways to lock or bind with the without stopping the machine, and will heat and partially dry the 
beyeled block, so that a perfectly secure fastening of the spokes is middle part of the paper, so that the work may be done more rap.. 
produced, while at the same time, by the wooden cusldonlng side Idly, and so that the paper may dry evenly when hung upon the 
blocks, a certain degree of elasticity is obtained. rack, thus adapting the machine to be run by power. 

Professor Brush and Professor S. W. John�on have for many years had con- Improved Car Coupling. 
trol of one of the mus, Important of our technical Bchool6; and the Sbctlleld John C. Bauserman and George W. Anthony, Newport) Pa.-The 
'!tudents are well grounded In the methodH described In this \"olume, the coupling link is formed in the shape of an arrow, with spear-shaped 
greater part of which wa� compiled, 80me time ago, especially for their usc. head and wider siotted rear part, that is coupled by a strong vertl­It 1M a work 01 thll greatest. practical niue, and the cla�slfl.caUon Is very exact cal pin, passing through perforations of the dmwhead whenever it IR and descrlpU,·e. and yet simple and clear. AlUwugh much ha� lately been desired that the link shall project far enough to couple with the ad­wrltU'n on thc subJe('t ot blowpipe analy81�, It Is not probable that the branch joining drawhead. The retention of the link in this position is of study Is nearly exhausted; and Protessor Bruah's treatise carrlea lt down 

secured by means of its concave<! rear end, which rests against a to the lateBt date�exemplltylng the proces8es with well executed Illustrations. 
We recommend this work to the attention ot the Hclentlflc world. second lighter pin. The middle part of the link iH acted upon by the 

rounded-oO' jaws of vertical lever frames, which are firmly pressed 

Improved Ice Receptacle for Corpse Preservers. 

Friedrich Wesemann, Brooklyn, N. Y.-The ice receptacle is ap.. 
plied on ordinary corpse preservers by means of detachable sup.­
porting slide pieces and projecting lugs. The cover serves for the 
preserver and for the ice receptacle, being made in one piece, with 
a central smaller lid for inserting the ice Into the ice box. As the 
cold air descends from the Ice receptaole and !!etties on the corpse, 
it causes the rapid and complete cooling of the same along every 
part, and not at special parts only, keeping the body thereby in a 
perfect state of preservation. 

Improved Windmill. 
A NEW TREATISE ON THE ELEMENTS OF MECHANICS, InTABLISHING against the link by strong springs. The entering spear head of the 

Strict Precision in the Meaning of Mechanical TermR. Accom- link strikes against the jaws, forees them sideways till the head has 
pa.nled with an Appendix on Duodenal Arithmetic and Thomas J. Ingels and Millard F. Ingels, Atchison, KIlD.-In this 
Metrology. By John W. Nystrom, C. E. Philadelphia : Porter passed the same, when they lock tlrmJy on the link and couple the invention a supplementary pivoted "ane is i!!O connected with the 
a.nd Coates, 822 Chestnut street. 8.ime. revolting wings or salls as to throw thcm out of the wind when the 

)Ir. NYlltrom ha� p\lbll�hcd a work whkb Is llkely to be ot value t-o engl- Improved Pretlll. latter is too violent. There Is an arrangement of parts, whereby a 
neers a.nd 8tudent.s of mechanical physics. It (lontalns numerous problems Benjamin J. Day, EvansVille, Ind.-The follower lwt! a couple of single-toothed bar connects with and operates devices for adjusting 
In IItatlcs and dynamics, man)" of whll'h are new to Science, and are solved bars sliding forward and backward hOrizontally under the feeding and regulating the position of the wings or salls. 
with clearneslI and originality. Most ot the solutions are Illustrated by dla· hopper and in the press case. The bars have a toothed rack, with Improved Water Cl08et Apparatu8. 
gralll�. The treatise Is exhaustive, and cont.alll� the author's researcheH Into I which the driving shaft gears. The said shaft is geared to the Archibald McGilchrist, New York clty.-This Is an improved water 
the �tatlcal condition of the hea"enly bodies. The appendix contains some main driver in order to work the follower forward and qui('kly, to closet appal'lltns, so constructed as to render the use of a trap unne­
remarkable speculation as to the use of systema of numeratioD with other I utilize it for a beater, and also to apply great force for compressing ce88Rry, and at the same time to prevent a.ny unpleasant odor from bases than to, such as thc duodenal (base 12) and the 8enldenal (base 16); but the beaten bay. There is fl head to the case, constructed In sections escaping through the pipe. It shuts 00' the water automatically the dlaadYantagc of m>l.klng a change In II. matter of lIuch e�·el·yday usage Is I to admit of fastening the hoops after the bale is pressed and before and guards against an overfiow, while allowing a sufficient amount faJl.greater than anything tbat can be gailled by a more symmctrical method, it is released.. The said sections are hinged to the case,and provided of water to fiow in after the valve has been closed. When a ball especially when (II.S we recently showed In the case of the French meter) the with weighted catches to hold them cloaed, and to automatically valve is raised, the contents of the basin Rnd case will How off supposed Improvement Is merely theorctlcal. fasten them. The Invention also eODSiflts of a fork, which closes through the sewer pip�. As the water lowers In the case, a float cona BOOK-KEEPING SUIPI .. n'IED : THE DoUBLE ENTRY SYSTEM llRIEI-·LY, on'r the opening through which Hle haiy is put Into the pressing tained in a trepartlte case SlDkS lUld opens 11 small valye, allowin&" the Clearly, and Concl�ely Explained. ny D. ll. Waggener. Price case when the pressing begins, to hold the loose hay with which t.he water to fiow Into an upper valve chamber. The a.rrangement of $1 in clotb, ,5 cents in boar�. Philadelphia: D. B. Waggener hopper may be filled during the pressing, until the follower goes the valves is such as to cause the water to fiow Into a siphon-shaped & Co. I back behind it. Comb bars are combined with the follower and the pipe, and through it into the basin. When the ball Is lowered. into 

This Is a neat and u�erlll little work, written ,,"Ith clearne.� and Illu,.trattld I pres.� ease, to prevent the matters to be pres...� from gathering � place, the water rises in the case, raises the float, and shuts off the 
With specimen pagell of the ,arlou! account book!. tween the follower and the top of the pr()!,oS case. Lastly, a stl'llining water pressure. 

devit..-e is combined with the block IlttachCll to the baling band and I I d S bbi B h d M Holder. 
Inventlolul Patented in England b)' Americallll. the press head. mprove ern nil" ru. an op 

Improved ('utter Head. Michael Bigler, Marr, Pa.-This Invention consists in COnjOining 
( Complied trom the CommlssloneT3 of Patenl8' Journal 

From December 111 to December 24, lRj4, lncluslvc. 
BOiL1UI l<'tRNACE.-W. C. Ford, Brookl)"n, .s .  Y .  
(:A:"I'.-F. D. Brodhead, Bo�ton, Ma�lI. 
LIFE PBESJ:RVINO BULWARK.-U, W. Newbery, "Scw York cit),. 
!II EBDLB.-H. M. Jenkln� ,t (fl., New York ('It)·. 
}'C.HP CYLINDER, ETc.-G. F. Blake, B08ton, �Iu�. 
�J'RIYOS.�R. Vose, New York city. 
8TEAlf BOILER.-'Y. C. l"ord, Brooklyn, N. y, 
8t::ROlCAL NKEDLX.-H. )1. Jenkins, !\ew York city. 
VAeLT LIGHT COVER.-J. T, Folt'y et al., New York city, 

�tttnt �mtt'itnn nnd 
Improved SUlk), Harrow. 

David Saigeon, Wattsburg, Pa.-The harrow is made In three sec-­
tiona, each section being formed of three S-shaped parallel bars, COIl­
nected by cross bars. The S-bars are secured to each other, at their 
points of Intersection, by the shanks of the harrow tooth, which pass 
through holes in the said bars, and are secured in place by nub! 
screwed upon their upper ends. The nut of the central tooth of the 
next to the rear CI"OS!! bars of each section is made with a loop, to 
which is secured a chain. The other ends of the three chains are so 
connected that all the sections may be controlled by a lever at the 
driver's seat. There are also device!! whereby the point of draft 
attachment may be adjusted as required, and al!!O whereby the sec­
tions are allowed to (.'onfonn to irregularities in the ground. 

Improved Range. 

Edwin O. Brinckerhofr, New York city.-The invention consist:$ in 
the combination of the circulation and exit fiues in connection with 
an elevated boller, to adapt it to be heated by the products of com­
bustion as they pass from the range to the chimney; in the arrange­
ment of the circulation Ilnd exit flues in connection with the ele-­
vated oven to adapt it to be heated by the products of combustion, 
us they pa..� from the range to the chimney; in the arrangement of 
the circulation and exit fluC8 of the elevated ovens, In connection 
with each other, to enable the products of combustion to be con­
ducted around both or either ; in the arrangement of the hase dam­
pers, in connection with the base flues of the elevated boller, to 
enable the direction of the products of combustion around the boiler 
Ilnd ovens to b� controlled as desired; in the arrangement-of the top 
clampeNl in c:mn�ction with the exit fiues to enable the direction of 
the products of co:n 'JUstion through said fiues to be controlled as 
tl{'�J'{'d. 

ImlJrOved Harve!\lter. 

GtJorl!l"e ... ·o!ltcr, L"1arksville, Neh.-The essential feature In this de­
,'ice consists In an arrana-ement of knives, fingers, and endless bands, 
whereby the grass, after being cut, is deposited at the inner side of 
the piatform In the rear of tbe drive wheels, so 88 to be out of the 
way of the machine at its next round. 

Improved Railroad SwUeh Slanal. 

Hlram Cor:rad, York, Pa.-Thls is a railroad signal consisting of 
one or more torj}f'does, whieb SI"fl moved upon the rail by the Rwitch 
meelHullam. 

Benjamin Pearson and Horace W. PeaNOIl, Newburyport, Ma..�.­
This invention consists of 0. rotary cutter, in which two blades are 
arranged side by side, and separated by 1\ disk of thin metal project­
ing from the face of other disks, all 1>0 contri,'OO that the (.'utters 
may be used for cutting the gains in the end of the felly for the fer­
rule by which they are connected. The disk of thin Dletal between 
the cutten; runs agairult the ends of the felly, to gage the cuttel'!� to 
the felly lengthWise, and the disks from which the cutters project 
serve to regulate the depth of the cut. 

Improved Method of Forming Metal Seanul. 

Mort!mer M. Camp, New Haven, Conn.-This is Ii method of unit­
bur or seaming the edges of a shell or pipe by means of a gTOOVOO, 
fiexihle metal bar, the edges being insemod in the grooves. and the 
metal clamped or compressed thereon. 

Improved Portable Covel' tor Vapor BathIng. 

Jo'l:ank Leslie, New York city.-Thls cover is a tube made of any 
suitable kind of flexible IIlllteria.l, tapering from the IJIl8e npward, 
and having a hoop at the ends to expand the tube to the proper di­
ameter, and one or more intermediate hoops or bands to keep the 
cover expanded when in use, and allow it to collapse tliter the man­
ner of a Chinese lantern, to enable it to be compres..coed and carried 
in a trunk or bag by traveleI'S, and be used as occasion may require. 
The head of the bather is protruded thrOUgh the aperture, and leath­
er, serving as a collar, is drawn tightly around the neck. Straps set 
upon the shoulders of the bather, and sen'e to relieve the neck of the 
bather of the welsht (If the (..'Owr. The vapor Is generatcd within 
the cowr by means of a suitable apparatus. 

Improved Ega' Carrier. 

Wendelln Weis, St. Paul, Minn.-This invention consists uf 8ecure­
ly interlocking strips, forming the cells for the egp, in connection 
with a hinged and proteoting top partition applied thereto. The 
hinged top part folds readily over the folded-up celi strips, so that 
not more space for return shipment is required than heretofore. 

Sugar Cane Stubble DIIr"er and Cultivator. 

Henry Yon Phul, Jr., alld James Mallon, Holly Wood, La.�Tb.is is 
an improved stUbble digger and cultl"ator, which can be readily ad­
justed to the width of rows, and tQ difl'erent depths. It consists of 
rotating dlsk..<I., with pi\'oted curved prongs or teeth, being placed 
loosely on lateral shafts, which turn in suitable side beariIlg8, being 
adjustable therewith in vertlClLl direction on the supporting frame 
by crank-sh� rack, and lever mechanism. 

Improved Sulk,. Plow. 

John A. Kueedler, Grant, Pa.-This is an arrangement of cmnks 
wherehy by opel'lltinM" a lever the driver can lower and raise the for­
ward ends of the plow beams to CRUse the plow8 to work deeper or 
flhallower in the ground, or to cause them to run out of the ground. 
By operating another lever, the plow!! may be raised from the 
�und, and held suspended while turning, and while passing from 
plaoe to place. 

Improved Waa-on. 

Jaoob lJecker, Jr., Seymour, Ind.-This invention relate!t to nove 
means whereby the rear wheels of a vehicle may be made to track 
with the front wheels while turning, as well as at other times, but 
yet the-y are not permitted to make too short and abrupt a turn. 

two scrubbing brushes by a plate ha,ing a median neck which is 
grasped by a pair of gripper jaws that may be detached and used to 
hold the mop rag. 

Improved Hemp Drell8ln" Maehlne. 

George Davis, Elizabeth, N. J.-For automatically varying the mo­
tion of the delivering rollers according to the quantity of material 
passing, the shaft, hlUl cone pulleys, whlch are geared. with corres­
ponding reverse cone pulleys on the driving shaft by an Indepen­
dent belt for each. The pulleys have loose belts with which tlghtena 
el'S are arranged to act alternately, the tighteners being on a rock 
shaft, which Is held by a weighted lever when the hemp is running 
light !IO that the belts of the two smaller pulley!; rUn loose, and the 
motion ii!'! given by the largest pulley; but when the quantity In· 
crease!! and rulses the upper roller, levers connected to It nlfse the 
weighted lever, which first tightens the belt of the smaller pulleys In 
SUCOC'&'liOll, giving a faster motion. fly the diminution of the quan­
tity passing through the rollel'8 the weighted lever falls, and the re­
ven;e results lIl'C obtained. 

Improved Car Couplln.:. 

Thomas L. �hltw, Laurinburg-h, assignor to himself Hnd Hugh G. 
Fladger, Uiesyllle, N. C,--'I'he top part of the dmwhead is provided 
with a central \"Crtical guide recess, which is concentric to a round 
lateral pin, and extended slightly Int.o the Interior bot.tom part, fOI' 
th�' purpose of admitting Il tumbler. The tumbler swing!'! with its 
concave part around the pIli, and serves us a support for the raIsed 
coupling pin, when l'('sting in nearly Yertienl position on the bottom 
part of the dmwhead. The Ilio dr()p� into the usual top Rnd bottom 
perforations of the drawhead, and Is guided wonga yertical concave 
front recess of the tumbler guide pin. The hook extension of the 
tumbler projects from below Into the recess of the guide pin, and 
retains thereby the pin in raised position ready for coupling. The 
entering link strikes the low{'r front part of the tumbler, and carri{'s 
the same in the guide recess in upward direction until it a8SUme8 a 
nearly horizontal direction, closing completely the upper part of the 
reces8, The coupling pin is raised for uneonpling by hand, and 
causes, by the withdrawal of the link, the instant forward sliding of 
the tumbler, until the Silme assumes a llCllrly vertical position on the 
bottom part of the drawhead, and supports on its forward projecting 
hook end the pin in raised position, ready for coupling automllticaliy 
on the entrance of the link. 

Impro"Ved Brick and Tile Machine. 

Hiram L. Hunti.ngton, Keyport, N. J.-In this improved brick antI 
tile machine, there is a series of contrd<lted throats radiating from 
the axis of the mud-mixing shaft below the mixer, through whIcb 
throats the mud or clay is forced Into receivers by pUf!hers, which, 
In forelng it through, press it sufficiently for the bricks and tilef'. 
When a receiver full of clay has been pushed out, a wire cutter 
rifles up in front of the mouth of the throat and separates the mass 
in the receiver from the remaining portion ; then the bottom of the 
receiver ri.'!eIJ and carries the preMed clay against a series of wire 
cutters extending across the receivers, and separating the clay into 
bricks, which are then removed, the receiver bottom goes down, and 
the pusher goes back, ready for another operation. Each set of ap­
paratus il!I operated in successJon, and all the moving parts are 
worked directly from the exwnsion of the mixing shatt below tbe 
mixor. 
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\l1!u$int$$ IInll �tr$Onlit. 

The Charge for Insertion under this head is $1 a Line. 

Agricultural Implements, Fann Machinery, Seeds, 
Fertlllz{'rs. H. II  . .  A1len & Co . . l�� & l�!l Water st. ,X. Y. 

Magic Lanterns, and 100 Choice Views, for $Ri 
and upwards, for Churches nnd }'ublie Exhjllitlon�. Pny� 
well on small Inve�tlll('llt�. Catalog:ues frep. :'I!(:.\lIlster, 
Manufacturlng-Optkian, W ��s�au St.,  );ew Yol"k. 

Diamond Carbon, of all !'izl's and shape!", for 
drilHug rock, sawing stone, and turuiug elller)' wheels, 
ul�o Glaziers' Diamonds. ,1. Dlckinson,6--1 :Saasau St. ,:s. Y. 

Wunted-PutentOllice lteports from l"'-),�. Newell 
Jones, -Warrel!�lJur/.,', I l l .  

Planing �Iill !lrluchinery Wanred-1\ddress, price 
and terms, HlintCl'& Tilley, Berkley, Xorfolk, Va. 

Whole OJ" Half Intercl't in Patent for f'aie. .-\rti­
cle reta!ls for �;"je. r .  C .  Cowlc�, a t; r,\ngcr mock, S�Ta, 
euse, X. Y. 

For Rale-Patent Office Heports from li·q,'\ to 1�"3. 
l'rke ::;15. P. )1. Kafer, Trenton, X . .  J .  

Wanted, by a man of itu'ge experience and ae­
Ijuainicd with all modUli hllpro\'elllellt� for t�eOll01lli2ing 
power, a position aM Engineer, or SalesllIun of :'tlll("hhle]·y. 
:\ddre�s Eng'lneer, P. O. Box -1�lj5, Xew York. 

Scientific American for f:ule--:n Vols. for $,;0-2 
of tl,em hound, L.  P. LatTray, Amsterdam, X. Y. 

Fm' small siz(' Sc:rew Cutting Engiue Lathes and 
prill Lathes, uddrt'�� �tar Tool Co., Pro\-idenec, H. I. 

Wanted-Ollieial l'lItellt Office Gazette, Volume 1, 
fa]' whkh a fair priCe will he paid. C. O. Thomp�on, 
WoreestCI', )\ass. 

1\ 2),ti Horse Steam Bngine and Boiler, in perfect 
r))"(lcr, with gnl1)1;e�, PUIllI', and c\'erythln>:, ,·omplete. Sold 
for want of usc. 1'1'1("(' $�z;,. Apply to "·IIl. Cumpl,ell, 
�, ('{'lIter Street, Xew York. 

TnventoNl of Electrical and 'reJegraphie arrange­
Illrnt8 are jnyltt'd to e(lI11Itllllllente with the Electro-:'tlag_ 
n'�l!c )I'f';.; Co., :16 Broad St.,  p, 0, Box lAO-I, Xew York. 

Oilers, $1 pel' (107.., thnt are ItC'linble on all Muchi­
nl'!·Y. � .  F. Burg'es�, Webt :'Iorrl�, Conn. 

Thf' Adverti�illg' ,\gency of Geo. P. Howell & Co., 
U I'l\I'k Hl)w,�ewYO!'I;:, j� an in�titution worthy of nole by 
adH�rt{ser�. Jlaylng atlverti�cd �()mewhat extensively 
lliroug'h this a>:,eney, we kuow it to lw condueted " on the 
aljllurp," >Iud ('onlldently recolllmend It !loth to husjm�ss 
men nnrl the pre��. We frankly �ay this much In answer 
to an IIUlulry .-1 }loore's Huml �ew Yorker.] 

Rea.'>oning lumber-for descripti " e  circular of 
Ilest method, �t'nd to H. E. Wells, Van Wert., Ohio, 

Genuine Conconl Ax!cs-llrown,Fisherville,N.H· 
Protect Your J[ou;;cs-f"hampion Durglar Alarm 

Co" �o, �OWest l�th �t . , Xcw York, Sendfor c1reular. 

Wantcd. hy )r[annfactoryof Steam Engincs and 
�tandard Articles, �2(I,OOO. Address John, lW'.! Ollyc St.,  
�1. Lou!s, :'110. 

�ce()nd Hantl �Iachinist's Tools for Sale, C'heap. 
1>. Frisbie &; Co., �ew Haven, Conn. 

Partners Wanted-More working capital needed. 
Grounds, Shops, ToolS, and Machinery, aU in good work_ 
\ ng order. A rare chance for parties desirous of engaging 
in the manufucturing buslncss, Correspondence Solicited. 
.\ddre�s D. Whiting, Ashland, Ohio. 

Sheet )rIetal Drawing Presses-For the best and 
pheapest, addres� The lIaltimore Sheet Metal Machine 
Company, Baltimore, :'lId. 

Spinning Rings of a SUperior Qnal1ty-Whitins­
ville Spinning Ring Co., Whitinsville, Mass. Send for 
samplc and price list. 

�Iining, Wrecking, Pumping. Drainage, or Irriga.. 
ing )Irlchlnery, for sale or rent. See advertisement. An· 

drews' Patent, Inside prlge. 

"Faught's Patent Hound Braided Delting-The 
Best thjng' o\lt-)lanuf�eturcd only by C. W. Arny, 301 & 
3()3 Cherry St., PhIladelphia. Pa. Send for Circular. 

For Sale--One "Cottrell & Uabcock " Water 
Wheel Uegulator, in good order-by D, Arthur Brown & 
(:0., Fisherville, N. H .  

l<'lliry Electric Engines, with battery com­
plete, $6; without battery, $t. Eleetro_)lagnetie :iIIallu_ 
!�cturing Co" 36 Broad St.-·P.O. Dox 1804, New York. 

Price only $3.:iO.-The Tom Thumb Electric 
Telegraph. A compact working Telegraph Apparatus, 
for sending messages, making magnets, the electric light, 

'givlng alar!lJ�, and various other purposes. Can be put In 
operation by any lad. Includes battery, key, und wires. 
Neatly packed and sent to all parts of the world on receipt 
of price. F. C. Beach & Co., 263 Droadway, New York. 

Cast Iron Rinks, Wash Stands, Drain Pipe, and 
fl,ewer traps. Send for Price List. Ballcy, Farrcn & Co., 
Pftlbburgh, Pa. 

Pratt's Liquid Paint Dryer and White Japan sur­
passes the English Patent Dryers and Brown Japan In 
color, qualtty, and price. Send for descriptive cIrcular to 
A. W. Pratt. & Co., 53 Fulton Street, New York. 

For Solid Wrought-iron Deams, etc., see adver­
tisement. Address Union Iron MUls, Pittsburgh, Pa., tor 
lithograph, &e. 

Many New Englund Manufactories have Gas 
Works, whIch llght tIlem at one fourth the cost of coal 
gas. For particulars, addre38 Providence Steam and Gas 
Pipe Co., Providence, R. 1. 

Hotchkiss Air Spring Forge Hammer, best in the 
llIarket. Prlce� low. D. Frlsule & Co., New Haven, Ct. 

For Solid Emery Wheels and Machinery, send to 
the Union Stone ,"'0.,  Bo�ton, Mass., for circular. 

Mechanical Expcrt in Putent Cases. T. D. Stetson, 
:.J:l )lurray St.,  New York. 

l.'or the best Portahle Engine in the world, address 
Illlxter Steam Engine Co., IS Park Place, New York. 

All Fruit-can Tools, Ferracute, Bridgeton, N. J. 
Hydraulic Presses and Jacks, new and second 

hand. Lathes aud "Machinery for Polishing and Bufl1ng 
Metals. E. Lyon, �'iO Grand Street New York. 

Drown's CoalylUu Quarry and t-vntractor's Appa­
ratus for holstlng and conveying lllilteriab by Iron cable. 
W. D. Andrews & Bro., 414 -Water St.,  New York. 

For Surface Planers, small sizc, and for Ilox 
Corner Grooving :Machlnes, send to A. DaViS, Lowell, 
�Iass. 

J dtntifit .!mtriun. [JANUARY 30, 1875. 
E���-;�dB�ii��-a8p��Wt;=Ist -ci�; new I (D) :i�� A. B. says : In Xo Itl you recommend cle, that muny engmeers prcler (as am cOi respon 
patterns; late patents; reduced prices. Plain and Cut off I Ii good heater and frcquentblowillg. What do )ou l dent does) to use all, and we think that their pre­
Hor'l and Vert'l Engtnes; HolsUng Engines; the eeleura· . consider frequent blowing!' A. It will depend up- i caution is a wise one. 
ted Ames' Portable Engines; Boilers of 11.11 kindS; Climax : on the quality of the water, and the way the boiler ' (IS) D. 1. F. says in reply to .J. C. & Co. who fUrblne; and the best Saw Millin the market. Large I • t '  d ill a ' , 

stock always on hand. Hampson, Whitehill & Co" &:I steams. In ordInary cases, Wlce a ay w n- nsl,s how much should the tail end of a ;!O foot bolt 
Cortlandt St.,  New York. Works at �ewburgh, ]X. Y. swer. � I be lowel than the head : All tlrst duss millers e\ailll 

, In No. OJ!! sume date, the lu!:'t equatIOn 1S: r=S·()2.,X that )4 lOch fall to each foot III length IS enough . Buy BOUlt's Paneling, }Ioulding, and Dove-tailing 'I - - I A. We tire lllueh obliged for this information, which :'[aehlne. Send for circular and sample of work. B. C. I V 
h I eannot read the fruCtiOIl with certainty; : will doubtless be useflll to many of our readcrs. :'tlacll' y Co., Battle Creek, )lIeh . ,  Box 22,. 1'" 

\ '}' 'd h I ' ht " . We would be glad. tn hear from other millers. Smail ToolS and Gear Wheels for Models. List please put it in words. .. .  IVI C t e ng y 
free. Goodnow & Wightman, 23 Comhlll, Boston. MaSh. the friction, take the squure root of the quotient, : (10) H. B. I. says : On p. 10. Yol. aI, J. G .  H. 

M. E. \V. can rt'mOve fruit. stain!'! by using 
the mc:.tns described on p. 2M3, vol. 31.-K G. _F. 
will tind full directions for mounting maps on p. 
HI, ,·01. 3t.-T . •  \. It. must send a sample of the 
paint, lIefore we can tell him what it contains.­
W. S. V. will find directions for polishing shells on 
p. lti, vol. 2'.-W. L. will find that we published a 
recipe fora copper dip on p. 00, vol. 31.-G. 1-V. E. 
Jr. will find the formula for safety valves on p. 10., 
vol. 31. _For informtltion on small boilers, sec the 
same page.-Y. will find directions for mitering 
frames on p. 312, vol. 30. For polish for wal­
nut wood, see p. 3U, vol. 30. Je'or filling, see p. 
34., \'01. 31.-E . .!t1. will find a recipe for color­
ing gold on p. 43, vol. 30.-.!tf. will find the need­
ed information as to remo,ing superfluous hair 
on p. 22!l, vol. �.-G. It. will find recipes for 
colored fires on p. 2111, "01. 31.-J. C. S. will find di­
rections for making marine glue on p. 43, vol. 32.­
G. G. will find descriptions of Puscher's and other 
methods for Iminting on zinc all p. 116, Seicrlcc Rec­
orrl for 18'i.-A. P. will find a recipe for boot bhtck­
ing on p. 4;3, vol. 31.-W. L. D. will find directions 
for making cement for joining glass on p. 3m, vol. 
31, and p. 00, vol. 'lI.-E. A. N. will find directions 
for making molds for plaster easts on p. �, vol. !H. 
-Po W. will find a formula for calculating the size 
of a cylindrical vessel on p. 281, \,01. 2;;.-G. W. R. 
will find u recipe for metal for models on p. 11, yol. 
3I.-It. V. 'I'. will find a recipe for waterproof shoe 
grea!'e on p. 15.'), vol. ZO.-C. A. K. will find diree­
tions f:w nickel plating with a battery on p. ]71, 
vol. 30. MucilUKe is desclibed on p. 2O'l, vol. 31. 

(1) C. 'V. M. asks: How can I make varnish 
for gilt work? A. Take gum lael2.J, dragon's blood 
125, annatto 125, saffron 32 parts. Dissolve each re­
sin in 1,000 parts absolute alcohol ; two separate 
mixtures must be made with the dragon's blood 
and annatto, in l,()(X] parts of such alcohol ; and a 
proper portion of ooch should be added with the 
gamboge to the varnish. 

(2) M. H. K. say s :  I am putting up a short 
line of telegrnph wire j on account of difficulty in 
getting a good ground connection, I think of using 
two wires. Can you teIl llle how to join them,Cttble 
fashion, in some simpie and inexpensh'e way, so as 
to get the benefit of their united strength for some 
long stretehes ? I must secure insulation properly. 
A, Use steel wire covered with kerite for your 
wire!", and you will have both strength and insula­
tion. :!. My hattery CQnsists of carbons, porous 
cups, zincs, and containing vessels. What is the 
best and most lasting solution to use in them? A. 
For your battery,use nitric acid in the porous cups, 
I:lnd sulphuric acid diluted with ten parts of water 
for the solution containing the zinc. 

(3) A. 11'. ask s :  \Vhat metal would answer 
best for covering the frame of a bread-delivering 
wagon, to carry the warm bread and leave it unaf­
fected? A. Metal would be unsuitable. Painted 
cloth is usually omployed for the tops of bread 
wagons. 

(4) .J.e.c. asks : 1. If I flt.art from New York 
ut noon of May 25, and travel westward, keep­
ing exact pace with the 151111, and I meet a Ulan 
every ten miles, where will I meet the first mUll 
W!lO will tell me it is noon of :May 2fi ? A. In lon­
gitude ISO° west from the place in which time or 
longitude is reckoned, 

How is the diurnal revolution of the earth de­
monstrated by the vibration of a pendulum? A. 
If a pendulum is set swinging in a north undsonth 
piaue, at any pltwe other than the equator, the 
plane of swing will be shifted. 

(5) J. 'V. asks : \Vhrm were surnames first 
used ? A. Among the Romans, date unknown. 
They were used about A. D. noo in France; und in 
England in the time of Edward II. 

Why does plunging red hot steel into water 
make it harder, when the same proce� makes 
copper softer? A. It has never been satisfactorily 
explained. 

What ,vould be the length of the longest boanl, 
3 feet wide and square on the end!", that could be 
placed diagonally across the tioor of a room 12xHi 
feet? A. In general, a problem of this kind can 
best be solved by approximation. The solution 
would occupy too much space for insertion here. 

and multiply it lIy )'.'02.·,. says: " 'l'o run a saw mill, we have an engine I4x3U 
, r '  ./ A TI inches stroke with an � feet driving wheel, belting (10) U. S. uBks : \� hat 

.
IS p�wer . . 10 to a pulley on the main counten:haft of only3.!1l amount of work done III a gIVen time. feet diameter, surface Fi inehcs. This pulley is !'o 

(11) .J. U. A. aRk s :  \Vhat is a p:ood method small (.in o�der �o gh:e thenece�"Urr �peed) that the 
for curJll� nnd drying figs to be put up in boxes? belt w�1 �hp. Can ,\ e (�y puttlllg.m unothercoun­
�\. In the Eust, they ure d:'icd in the sun, or occa- : t:r�hutt) Improve the mIll iJ)' lIc1tmg from the en­
sionally in oyens. I,:n? and then to th� pl'e!;�nt COlllltlT!'haft, thereby 

Wit.h whut can I ,'arnish a paper balloon, so that �vlllg nn 0pportumty �o Iller?aSe tli? pu!leys. to a 
it will hold hydrogen gas ? A. Boiled linseed oil. !"1Ze that wIll prc" ent sli p ?  'Ihe Cll/omw IS suld to 

be tiO horse powel'. It is argued that this extra 
(12) E. P. C. says : I um running a 11igh shaft would take so much more powel' that the en­

pressure propeller with a cylinder 2Ox2l1 inches. Kine would not drive the mill. Cun you tpll us 
The main valve hllg "J..8 inch lead and % inch lap on about how much power it would consume to dl'in' 
the stoom side' but when the valye is in the center this extra counten;haft,it lIeing about II fed long!''' 
of its stroke, the exhullst port opens into both To whieh �·()U ;msw('l' that the c1mnge would he ., 
steam port." � of an inch. 1>0 :mu think that, if I dedued improYcm(mt, llwl, instead of a loss, mal" .... 
put two strips in the exhaust port of the "alve to of the power of the ('ngine would be utilized than 
fill up the eleamnee, it would be an improvement at present. For this I cannot sec any real'on. The 
to the engine? If so, how much would you ad\'ise dilli<:ulty seems to be tlmt the tran�mitting power 
me to put in ? The engine makes lOti revolutions of his main bt'lt is not sufficient either for the 
with 80 Ihs. of steam, foilowing half stroke. .\. strength of.his engine or tbe work he has to do. 
Put in enough to keep the exhaust open for about i How is he to illcn'ase the tramlllitting power of 
h: of the stroke. I his belt by only enllll'jofing his leading pulley, or by 

. fi adding two wheels uml II :,:haft to his alreatly ovef-(13) G. B. asks : 1. How IS roo ng.,> 
tar 1)\"e· loaded beit? In my Vl"Ilctiee, I have found that a pared, to be used With paper and gravel . A. �ee 15 inch belt will sometimes slip when drl"ell by a the specifications of patented processes. 2. � or 14xlil engine flntl II feet drhing wheel which with what purpose is the grnvel put on? A. To 1,'"1\'e twice the number of strokes per minute, �'OUJtI consistence. trullsmit double the power that his arrangement 

(14) E. A. ask s :  -Would t.he draft of a st.rC'et 
carbe increased by connecting the whiffletree at 
24 inches from the front of the car, instcad of at 
12? A. If the line of draft were parullcl to the 
plane of the rails, in the two cases, there would be 
no difl'erence. If this line were oblique to the 
plane of the railE', the draft would be easier for 
that position which had the greatest �omponcnt of 
force resolved in a direction parallel to the planc. 

(1;'")) D. X. asks: How can I calculate the 
cxtra pressure of steam above the pressure in the 
water cylinder of a steam pump? I want a steam 
pump to throw water at 180 Ibs. pressure per square 
inch; and if the water cylinder is H inches in di­
ameter (area nearly 154 inches), I,)4XI80=27',720, to­
tal pressure in pump ; and if the steam cylinder is 
24 inches in diameter, and the steam 62 lbs., the 
area is 4,S'2X62=2I',024, which is a little ov(,r the to­
tal pressure in the pump. If they were hath alike, 
the pump would stand still. How can I calculate 
how much extra pressure it will require to drivc it 
at50 or IOU strokcsper minute ? A.Itis a matterthat 
can only be detennlned by experiment,and the con­
stant. .. will vary faT ditrerent ]dnds of pumps. The 
simplest way to make the experiment is to take in­
dieator diagrams from the steam and water cylin­
ders of the pump. 

(16) U. A. M, �ayf\ : \Ve bought an engine, 
and it is cluimed that it gives 3 horse powcr with­
out using steam power high enough to mukeit 
dangerous. The boiler is upright, with one Hue .. 
inchcs in diameter ; whilc the diameter of the shell 
is 23 inches, and hight 5 feet from ash pan to top of 
dome. The thickness of shell is 3-1(i, and the shell 
is of very pure Iron. The boiler leaks with 80 lbs. 
steam. The engine is vertical, standing on separate 
base. The cylinder is of3inches diameterXi inch€f\ 
stroke, making 200 revolutions per minute, with a 
plain slide valve, cutting off at about % stroke. 
Engine exhausts into smoke pipe. I cannot make 
this nearly 3 horse power by any rule you have 
ever given. A. We scarcely think that the engine 
is working up to 3 horse power. 

(17) D. K. says : D. S. '1'. Eays that he has 
been running for 18 months an engine with 10x16 
inches cylinder, and some of the bolts that hold the 
face plate to the steam chest and the cylinder heart 
are being cutaway as if by acid. You reply that 
it was probably caused by water being carried 
over wIth the steam. I have been running 8 and 10 
inch engines for the last 12 years. I have had con­
siderable trouble of the same kind, but I do Dot 
think tbat it is caused altogether by wet steam. I 
am now running two engines from one boiler ; the 
first engine is in the same house fiS the boiler, Rnd 
hru:! a short steam connection. About IH months 
ago. I commenced using tallow as It lubri<�ant in 
the cylinder; and afrel' using it about six months, 
the pistons btlgan to leak steam. On taking oft' the 
cylinder head, I found that the rings all the piston 
did not fill the cylinder, being too smull in diame­

will. I would recommend, thereiore, that, if he 
must use a 31i inch stroke engine, and eannot get 
a Iti foot driving wheel in, hc put on two fifteen 
inch bclts �ide by side, if he has room to incrcasn 
the width of his pulleys sufficiently. For Il. circu­
lar mill, I use a 14xl?! enginc and 8 fect driving 
wheel, or Hx13 nnd Ii feet driving wheel, with a 1;") 
inch belt. For some years past I have recommen(l­
cd these dimensions, preferring the latter, and with 
no countcrshaft at all for either of them. 'fhey 
make u cheap, Simple, and powerful mill. A. The 
reason for the advantage would be that he could 
use larger pulleys. If you run It large pulley at 
the sume numbcr of revolutions per minute as a 
smull one, the velocity of the belt is greatest in the 
first ca8C; and as the same power is transmitted as 
before, the tension of the licit does not need to be 
so great. 

(20) G. ).1. B. asks : How ean I const.ruct. ;L 
receptacle in a garret for water from the roof of a 
hous(' � It must not let the water be froz('n in win­
tcr or spoiled in summer. A . .:'Ilake your gtlrret 
tight; and th(' wah'r in un ordinary tallk of 2 inch 
plank, groo"ed, dowelled, and lined with sheet 
lcan, will not freeze in an occupied house, norspoil 
in summer, if well ventilated nnd occasionally 
used. Make the tank broad on thc Hoor and not 
very high, lind placc it where there lIlay be some 
support lJeneuth the fioor. 

(21) X. C. P. fisks: If I take two tlnew­
drivers with similul' points and han(IJ�, anti aile of 
them is 6 inches longer than the other, I have more 
power with the longer,and can turn a screw with it 
that I cannot with the short one? Why is this? A.It 
is because u screw driver is generally inclined sume­
what, when in usc, so that, in the case of the long 
screw driver, the force acts at the end of a longer 
lever arm. If both tools were secured so that they 
had to be held at right angles to the plane of the 
work, one would be as efficient. asthe other. 

(22) G. B. asks: How is roofing tar preparNI 
for usc, with paper and grovel ? A. Sprcatl the 
paper 1l110n the rOQf and secllre the edges with 
lallJe tacks ; heat the tar in an iron vessel and 
sprcad it upon the paper when in a fiuid statc; be­
fore the tar cools, apply the gravel, the coarser size 
first and then the flner. The gravel must be washed 
clean before being used. 

I propose to construct a henery, which I wish to 
ventilate. The uprights arc to be cciled on both 
side!", and the roof also. There is to be no plate 
on the uprights; tht're will lie a llpaee betwcen the 
uprights conncctcd with a cupola, tllrough -"pace 
between I1Iftcn<, which I wi!'h to mc for the venti­
lating shaft. ,Vhere !'liould the openings in said 
shaft. be? �\. Make small ollenings both at top ana 
at bottom, and lie careful to have openings to ad­
mit fresh ail" direct from the outE'ide, which open­
ing'l' may lie at bottom. You will require some 
plank tics acro!"s the building at the eaves to pre­
vent the roof from spreading. 

ter. On taking the follower off the piston, I found (2:1) .J. M. H. f;aYR : Our cit.y reservoir is sit· 
that the bolts were half euten away on the part uatcd at a tlistunce of 2� milefl from my office;there 
that passed through the follower ; and the whole isu fall of 2."JO feet. 'l'he water enters the building 
surface of the insidt'J arm, and imdde surfuee of through a 1J.1l inch (inside) pipe, but escapes through 

(6) I. Z. !tsks : Can very thin sheet iron the outside ring, together with the whole inSIde u short nozzle (% inch) opening, turning an en­
scraps be used for making iron bars by the usual surface of the piston head, which was exposed to closed 'vater whecl, escaping thence through a 5 
process for making bars with the common scrap? the action of the tallow, were eaten away very bad- inch pipe. Now under the most favorable condi-
A. Yes. Iy. The surface of the metal scemed to be difl- Uons, numelr, u perfcctly stmight pipe or eonnee­

(7) T. A. li. says : 1. I have a small cllginp, solved, so that I could scrupe a portion of it away tions from re�erYojl", how much water CUll pu....«s 
%:x2 inches stroke. Can it be made to run a sew- with my thumb nail. I then cleaned all thedirtoff through this % tnch opening per houri' Tho city 
ing machine ? A. Yes. 2. How large a boiler would the Pis
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it take to run it for 5 hours at a time, the boiler to until t e au", e rmg was arge elloug ON e pipe connec , -
cylinder, put them to their places, and put a ring feet. A. You omit to state two of tho most impor-The " Scientific American " Office, New York, i, I be made like a kettle and hang dowu in a small . " " t' f th ' of tin against the edge of the rings so that the fOI- I- tant elements reqUIre( III a ea eu a IOn 0 IS 

fitted with the Miniature Electric Telegraph . Dy toucliing arch made on purpose? A. It should hold from 
1:J lowers would press 6 """inst them. Then I put the' kind; first, the size of the main pipe, which is 2:4! l!ttJe buttons on the desks of the managers .,ignals are sent to 20 gallons of water. 3. What would be the best "'-

to penons in t.he various departments of tile estabUsh- metal for such a boiler ? A. Copper. follower on, with new bolts, and started the en- miles long, and second, the extent to which it is 
ment. Cheap and effective. Splendid for shops, omces, gine, using lard oil as a lubricant for about six tappcd to supply other buildings before it reaches 
dwellings. Works for any distance. Price 16, with good (8) S. J. says : I have a plan for the pur· months. Then I examined the piston again, and yours. Friction in pipes is a very material imped-
Battery. F. C. Beach & Co., 263 Broadway, New York, pose of propelling a balloon. How much weight found that it had not been eaten away at all. A. iment to thc flow of water, and increases inversely 
:Makers. Send for free lllustrated Catalogue. will a eubic foot of gag, such as is used for the This is very useful information on a subject to to their !"ize ; and of course cvcry tap reduces the 

Temples and Qilcans. Draper, Hopedale, M8.'lS. purpose, raise ? A. A cubic foot of gas will not which we have frequently called attention before, pressure. nut none of thcse conditions would 
For best Presses, Dies, and Fruit Can Tools, nliss 

&; Williams, cor. of Plymouth anu Jay, Brooklyn, N. Y. 
f�ck:syaicl).t Drop Press. For circulars, address 

MHo, Peck & Co., New Haven , Conn. 

raise uny weight; but if it weighs less than the air, namely, the evil effects of the acid and other dele- have to be regarded, provided the tlo� of water at 
the latter will exert a lifting force equal to the dif- terious ingredients in impure tallow. Good tallow, the nozzle was detennined by expenment. Note 
ference of weight between equal bulks of the air so far as our experience g00!, docs not injure an the quantity discharged, say for the first fifteen 
and gas. I engine; but it- is so difficul� to 9btain the pure arti- minutes of each hour of the day, and dlvio.e tbe 
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sum by the number of hours taken; the quotient 
will be the a YCl-ug"e lIow PCI' quarter hour, and 
from this the discharge PCI' day may be correctly 
RSccrtained. 

(24) R. H. S. askR : How can I join the facia 
find crown at the foot of the rake and side mHo!', 
where they arc in lino, und the foot of the rafter is 
cut square r A. \\To presume the difficulty arises 
f('om the fiwt that the facia or coronll of yourrak­
ing cornice is vertical on the face, and that of your 
level cornice is inclined on the face at a right angle 
to the pitch of the roof. Where the upper line of 
your crown molding on the rake meets that of the 
crown molding on the level cornice, commence a 
regular miter, returning the raking cornice in to­
ward the building on a level. but with the fucla set 
at right angles to pitch of roof; then let the level 
cornice of the building die against this return, 
which it can do, leaving u smull triangularpifOlce of 
the return exposed,and still have the upper line of 
its crown molding onu line with that of the raking 
cornice. If we have rightly comprehenued your 
difficulty, this will be a solution of it. 

(2:1) H. E. E. says : A llf'ig-hhor has a water 
mill, with brick walling. I think common mortar 
was used, !lnd the walls leak. What kind of ccment 
is used in cementing cisterns, and how can I mix 
and apply it to this wall? Must we turn otl' the 
head of water and wait till the wall is dry, or can 
it be applied while wet? A. Sylvester's method for 
expelling moisture from external walls consists in 
using two washes or solutions for covel'ing the sur­
fucc of brick walls; one is composed of Ca.'ltilesoap 
and water, and the othcr of alum and water. The 
proportions are : Thl'ec quarters of a pound of 
soap to one gallon of water, and hnlf a pound of 
alum to four gallons of water; both substances to 
be perfectly dissolvcd in the water before being 
used. Thc wall should be clcnn and dry, and the 
temperature of thc air should not be below ;.o° 
Fah. whcn the compositions ul'eapplieu. The tirst, 
or soap wash, should lJe lahl on when at boiling 
heat with a Hat brush, taking care not to form a 
froth on the brickwork. This wash should remain 
twcnty-four hours, so I� to become dry and hard 
lJcfore the second (alum) wash is alll'lied, which 
should lJe done in the same manner as the th'St. 
The temperature of this wash mlly be tiOQ or 7OQ, 
and itshould also remain twenty-four hours before 
u second coat of the soap wash is put On; and these 
coats are to be repeated altemately until the wall 
is made impervious to wlttel·. This process wa<; 
adopted by William L. Dearborn, C. E., on the 
brick face walls of the gate house of the tlHth 
street resCI'Voir, in Central Park, New York, where 
an infiltl'ation had shown it;:;elf; the application 
was succe3sful, the walls proving impervious to the 
entrance of water under a pressure of 3li feet head, 
and they rcmained so for ti}2 years when reported 
by him in 11'),0. In an experiment, four coatings 
rendered the bricks lInpermeable under the press­
lire of 4{1 feet head. 

(26) \V. n. C. asks : 'Yhat ig the simplest 
method of smelting lead are, containing some sil­
yerand el)pper? A. The galena is smoltcd in a re­
,"erberatory furnace lind the pig lead is remeltcd 
lInd refined, the silver being extracted from the 
pig lead and not from the ore. 

(27) J. J. K. asks : lIow can I polish tin­
ware ? A. Rub with rottenstonc and swectoil,and 
then with soft leather_ 

(2H) a. 'r. L. ask s :  'Vhat makes corn pop, 
that is, burst open and swell up to a white, spongy 
m'I'ls'I A. 'I'he conversion of the water (contained 
in I{rain) into steam. 

(29) J. S. ask s :  How can I make soluble 
blue, for laundry use? A. Grind indigo into an 
impalpable powder, and makc into n paste with 
powdered starch. 

(:W) P. L. v. II. asks : ·Which WUH the first 
steamship that crossed the .Atlantic� A. The Sav­
aRnah, in Itl!!:1 built by Crocker and FiCkltt, of New 
York city_ 

{31) M. D. II. uH1o ; :  1. "'hat do s('enp 
painters use for sizing canvas? A. Try a thin 
glue :;izc. 2. With what are the colors mixed � 
.\.. 'Vater, size, and turpentine-. "Use t.he ordinary 
pigml'nt;;. a. What is a good work on the art of 
painting- in water colors � A. Howbotham's. 

(:3Z) C. K. aRM : 'Vhat suhstan('p, is Ilsed to 
hardcn lithographic crayons? A.. Melt them up 
lind add a little shellac. 

(33) L. K. Y. ask s :  Of what Hhape iH the 
Leclanche battery, and of what metals and chem­
h;als i!; it composed � A. See p. 3HZ, vol. 31. 

How can I make a fine powder to give lJurnb,;h­
ers a high polish without l"cratching them ? A. If 
you refer to agate burnishcr;;, use putty powder or 
tripOli. 

Please I..�,·e me a recipe for solder for white mct­
al. A. Sec p. 251, yol. Z�. 

(:a) C'. D. B. a�k:-\ : How can I make g-nn­
powder':' A. Take cl',','Htalline 110ur of saltpeter, 
1'1'ce from chlorine, "j parts, refined sulphur in 
1·01101 Ii parts, willow charcoal n parts. Gl'ind the 
�ulphHI" awl charcoal together, add the sflltpeter. 
mix, damp, prcss into cake"" dry, and gmnulate. 

(:-r)) ( ; . B. �I. aHli. :-: ;  \Vh,· (lo yltrious text 
books !,rh·c dilfercnt melting l;oints fo!' the mctal..,� 
A. 'I'he meiting' point" of the \"Hlio ll<; metals han: 
not been >'u tisfaetorily df't!'rmine(l,fol" which rea�(m 
there al"ese,'cTItl lluthoritil's. \\rU).fller's H Tel'imol­
ogy" is a recent work. alHl is prolm1Jly a� goo(l an 
authority 011 th(;�ulJjcctHS can be eonsulte(l. Watt'1:; 
" Chemical Dictionary " will give you several meit­
ing paiute for each ml't!ll without specifying the 
most relialJle. In ,:({eh case each pcrson must sat� 
[sfr him",elf, by the c::<timation he hollIs of the ;<er­
eral experimcutors and the g'enet'ai charucter of 
thcir work. 

(:Hi) A. B. C. �ayi'l : I have a thick coat of n 
blue color, which has g·one (iuite rusty in pJaces' 
What shall I do to get it to it;:; proper hue? A.The 
best method would probailly be to have it dyed. 

J titutifit �mttitau. 
(37) P. B. P. uHk H :  How can I make an or­

molu dip? A. Brush on a thin paste of nitrate of 
potassa, alum, and oxide of iron, colored with any 
solulJle pigment, 

How can I make a solution of sal ammoniac? 
A. Sal ammoniac (chloride of ammonium) is quite 
soluble in waWr. 

What is gm.y iron? A. The lower grades of cast 
iron are so called from their grayish color. 

(:38) E. S. Y. ask s : 1. 'Vhat is a good meth­
od of keeping ink from freezing? I have tried 
placing alcohol one qU<lrter inch thick all around 
the bottle, but it freezes through it. Is there any 
subsumec known, either in a !iquM or a dry state, 
that is a perfect non-conductor of beat? If so, 
would it, if placed around a bottle of ink, keep it 
from freezing? A. 'l'here are no perfect non-con­
ductors, but the los.� of heat may be retarded by 
surrounding the bodies to be protected by wrup­
pings of such excellent non-conductors as cotton, 
woolen,')!' similar fnbrlcs. All such bodies of a light 
and porous character, including in their cavities 
air in a state of rest, are among the best non-oon_ 
ductors. 2. Why does not alcohol itself freeze? 
It certainly is not a non-conductor of heat, clse it 
would not let ink freeze through it. If it be a 
conductor of heat, why does it not part with its 
own heat, and freeze up ? A. Because its freezing 
point is lower than the wmperatures to which it 
call be exposed. At a temperature of -lfi6Q Fah. 
it thickens, and at a still lower temperature would 
freeze. 

(a!)) J. A. C. asks : How is copperas made ? 
A. Pl'otosulphate of iron (copperas, or green vitri­
ol) is prepared by dissolving I part of pure iron (or 
1}2 parts of its sulphide) by the uid of heat in 1}2 
parts of oil of vitriol diluted with 4 parts of water. 
On filtering the solution quickly, it deposits beau­
tiful, transparent, bluish green crystals on cooling. 
These effioresce in a dry air, a�d form a white 
crust, which soon becomes of a rusty brown color, 
owing to their absorption of oxygen. 

What acid will eat iron the fasu.'8t? A. Nitric. 
(40) W. D. K. asks :  How is the fulminate 

put into the common copper cartridge? A_ ']'he 
fulminate is made into a thick paste, and the re­
quisite quantity forced into the cap, which is then 
carefulIy and thoroughly dried, and covered with 
a coat of ,'arnish to protect it from the weather. 

Please give me a good recipe for coloring woolen 
cloth a permanent black. A. Wool is dyed black 
by the following process : It is boiled for 2 hours 
in a decoction of nut galls, and afterwards kept for 
2 hours more in a bath composed of logwood and 
sulphate of iron, kept during the whole time at a 
scalding heat but not boiling. During the opera­
tion it must be frequently exposed to the air, be­
cause the green oxide of iron of which the sul­
phate is composed must be con,'ertcd into a red 
oxide by absorbing oxygen before the cloth can 
again acquire a proper color. The common pro­
portions are 5 parts nut galls, 1) parts sulphate of 
iron (copperas), and 30 parts of logwood for every 
100 of cloth. A littleaceta.te of copper is common­
ly added to the sulphate of iron, to improve 
the color. 

(41) C. V. asks: Is there any known soh'­
ent for mica? A. The ditl'erent forms of mica arc 
double silicates of alumina, which cont.ain in addi­
tion a small quantity of water and some alkaline 
fluoride. It is soluble in a mixture or hydrofluoric 
and sulphUriC acids. 

(42) J. B. & B. ask : 'Vhat is the best pow, 
del' or composition to use for polishing or burnish­
ing German silver moldings? A. Putty powder is 
much used for this purpose. 

(4:3) W. n. asks : 1. Arepure hydrogen and 
oxygen ga.",combined, explosive? A. Yes. 2.How 
can I produce and combine them on a small scale? 
I ha,"e a solid piece of steel about four feet square 
Rnd three inches thi<Jk. I wish to make an aperture 
in it about four inches in diameter. Can I, with 
the abO\"e gases, bring heat to bear on the spot, in­
tcnseenough to allow of cutting through with a bit? 
A. The hydrogen may be obtained by the action of 
dilute sulphuric acid upon zinc scraps, in a close 
vcsseL The oxygen maycollveniently be obtained 
by heating, in an iron or copper bottle, a quantity 
of chlorate of potash mixed with one quarter its 
weight of black oxide of manganese (powdered). 
Perhflps the best instrument for your purpose 
would be the ordinary concentric oxyhydrogen 
blowpipe, in which the oxygen is made to enter 
the center of the hydrogen flame, something on the 
principle of the argand burner, only on a ,-ery 
small scale. The action of this Harne on your steel 
plate would be to speedily burn its way through 
the plate. 

(M) F. P. L. a�ks :  1. What is used in giv. 
ing canvas for oil llainting the first coat? A. 'rhe 
filling or ground is generally made by painting the 
eum'as with coats of tbin oil color, which must 
completely coyer the threads of the fabric, which 
latter must be free from projecting lines and 
knots. The color of the tilling is a matter of great 
importance, as it is impos;;;ibleto paint a riehly eol­
orcd picture on a dull, unsuitable gTotmd. Upon 
the whole, It white filling is to be preferred, bllt in­
experienced artists lire apt to produce a cold lind 
poor effcct on a \\'hite ,!.,'"round by laying on thc 
color;; unskillfullr. Pale cream lind warm draiJ 
fire other colors much used for filling eHnyas. 2. 
What will k(!('p the cam'a� from wrinlding afror 
the fir,.:t coat is applied r A. The cannlS rnll�t lJe 
f'trained on a wooden frame before any fiUin" is 
put on. 

(4.)) 'V. F. H. asks :  How ean I bleach or 
whiten leather that has been tanned ill the onlina-

(47) J. G. M. & Co. ask : How can we lac­
quertin to a blue color? A. Use Prusslan blue 
ground in pale'shellac yarnish. 

(48) I. L. ask s :  'Vhat is the best flux for 
reducing photographer's waste? A. Carbonate of 
soda. 

What is a good method of japanning tin, far use 
for outdoor signs? A. Grind the pigment of the 
required color in shellac varnish. 

(49) J. C. asks : 1. Please give me a recipe 
for making srove polish. A. Use finely powdered 
graphih:�. 2. flow can I make a stove polish which, 
applied with a bmsh, produces a gloss while dry­
ing � A. Fuse 2 lb!!. asphalT in an iron pot, add 1 
pint boiled oil; mix, remove from the fire, and add 
a little turpentine when cool_ Some makers add 
dryers. 

(50) R. K. says : I han a lot of leaYes for 
making manure. Can you tell me of anything to 
mix with them, t.o make them rot faster than wa­
ter and wood ashes? A. A certain degree of mois­
ture and air is necessary; and hence the gardener 
should turn the heap over frequently and apply 
water when the process appears impeded, exclud­
Ing rain when the heap is chilled with too much 
water. (51) W. H. B. asks: 'Vhat i� meant by 
"proof," in connection with alcoholic liquids ? A. 
Alcohol is said to be proof when, at OOQ Fah., it has 
a speCific gravity of {I·re. If above this graVity, it 
is said to he below prout'. 

(,52) A. B. \V. ask s :  \Yhat is  a vinaigrette '! 
A. A small box orbottie, used as a smelling bottle, 
for holding aromatic vinegar contained in a Sponge, 
or smelling salts. 

1. Would not the drinking of vinegar (cider or 
wood) act as a disinfectant to the disagreeable 
odorgiyen otl' with the breath ? A. No. Z. Would 
such a remedy be healthy? A. Ifexcessively used, 
no. 3_ Would the effect be only temporary; and if 
so, about how long would it lust? A. The effect 
would be wmporary upon the breath; the period 
of its effect upon the stomach would vary with dif­
ferent constitutions. Bad breath is generally due 
to one of two causes, unclean teeth or imperfect 
digestion (dyspep!lia). Cider vinegar certainly 
would not remove the first cause, and the second 
would not be improved by it. 

(-53) B. II. S. says : You state that aqua am­
monia will take nitric acid st.ains out of cloth. I 
think you are mistaken; as I have tried it as soon 
as the acid has t.ouched the cloth. A. If the col­
oring matter is not destroyed, aqua ammonia will 
in all probability restore it, as we have tried it hun­
dreds of times with success. In case the coloring 
matter is destroyed by the nitric aCid, neither aqua 
ammonia nor anything else can restore wbat is not 
there. 

(;;4) S. 'V. C. asks: IIaving an iron safe, the 
fireproof material of which has broken loose, I 
wish to know how to replace the filling? A. Mix 
plaswr of Paris with a strong solution of alum wa­
ter, and usc quickly. 

(55) N. L. C. ask s :  Can you te11 111e of any 
substance resembling fiour or corn starch thatwiU 
always remain white after being sifted into gum 
arabic and exposed to the air? A. If otherwise 
suitable, some unalterable body, like finely pulver­
ized barytes, would keep better than organic bod­
ics such as corn starch, etc. 

(;;6) F. K. B. asks :  1. Pleu>le gh-p me a test 
for sulphur in well or spring water. A. Saturate 
a slip of paper ·with sugar of lead (lead !lcetate), 
and expose it near the surface of the water for a 
short time. If the paper is discolored, it shows 
tile presence of sulphureUed hydrogen. Another 
mcthod is to take a ;;lmall quantity of the water, 
into which pour a small quantity of a strong solu­
tion of Solgar of lead : the darkening of the water 
is proof of the presence of sulphuretted hydro­
gen. 2. Can water and sulphur be united artifi­
cially, to form whatis known as "sulphur water?" 
A. Yes; sulphuretted hydrogen gas is very soluble 
in water, and may be obtained by the action of di­
lute sulphuric acid on sulphide of iron. (51) C. B. ar:ks: \Vhat iR the caus£> of the 
sound on a coM night, imitating explosions of a 
light nature ? I suppose it to be from the freezing 
of the ground. A. It is probably due to the freez­
ing of the sap in green wood, such as the trunks of 

tr{:es, etc., and is attributed to the expansion of 
the liquid on freezing, causing a rupture of the 
fiber_ 

(;)8) L. �. L. sayR : In the Agrieultural Re­
port for t.he year 18&l, I find. the following state­
ment : " 'Vheat contains some lime, one ounce in 
a bushel of grain (and II little more in the straw), 
while it contains rather more soda thnn lime, 
about five times as much magncflia, nearly nine 
times as much as potflsh, and more than thh1;een 
times as much phofll'horic acid." Is this correct ? 
A. We find that 1011 part;;; of t.he dried grain give 
Z per cent of ashes, and 100 paMs of thc dried straw 
gh·e 4 per cent of !lshes. In the following table 
you can compare the amount of the inorganic 
mattel'H of the grain and straw. 100 parUl of the 
a5hes contnin : 

Potash. 
�olla. 
Limc . 
Magnesia . .  
PhosphoriC acid . .  
Oxide of iron 
Sulphuric acid . . 
f'ilica . .  

. . . . . 
. . . . 

. . . 

G!·a!n. �traw. 
30'02 I'·!)� 
3'�2 2'40;-
I·ti ';":42 

la'3\1 1'04 
.f.lj·'!J Z·-;;"j 
11'91 '-1.j 

3'(1':) 
3'!l!) U3·!l!l 

ry way, without injury to the material:- A. It. is \)I1'!l, 100'00 
dOllbtflll wilethpr this c:nn be accomplishcd, as the The compOSition of wheat (grain), org�nie nnd in­
Mme fl.J.rents which will presel'ye the coloring mllt- organiC constituents included, is: Carbon 4ii'IH, hy­
tel' will affect the leather. drogen 5'80, oxygen 43'40, nitrogen 2'29, ashes 2·.n. 

(46) F. C. It. asks :  \Vill wine keep its nat. In �n ounee of phosphoric acid,there are about 210 
ural fiavol' if shipped across the Atlantic Ocean·? I grams of phosphorus. 
A. Wines are sometimes improved by an ocean , (5?) A. \V. ask s :  'Vhi�h is the. best acid for 
Voyage. etehmg on lead? A. Ufle dilute nltne acid. 

75 
(60) G. F.  P .  says : I have seen very fine 

specimens of etehing on lithographic stone, the 
holloW8 being as regular and even as though cut 
with a chisel. How is this accomplished? A. The 
design is transferred to the stone, which must be 
previously perrcctly clean ; the surfaee of the 
stone is then moistened with dilute nitric acid, t.o 
which a small quantity of gum arahic has been 
added to prevent the roughening of the stone. 

(61) J. E. 'V. asks: ·What f'hould I do ,yith 
a canary that has lost his voice? He seems in good 
health, except that at times he will sit and pant as 
though he had some difficulty about his brellth. 
A. 'Ve know of no remed�-. 'Ve judge. from your 
description, that the bird has the asthma. 

(62) R .  M. ask,, : Are there any clwmieals 
that will produce gas in a boiler fast enough to run 
a }-2  horse power engine ? A. No_ 

(63) C. H. C. says : In Dick's " Practical As­
tronomer" there is an account of a telescope in­
vented by Messrs. Wilson and H.ogers of England. 
It contains an intermediawglnss called n corrector, 
composed of a plano-convex lcns of crown glass 
and a plano-concave lens of flint glass, placed in 
the cone of l'UYS that come from the object glass; 
it lengthens the focus to "ix fcet, where a perfect­
ly achromatic image iH formed. Could I obtain a 
patent on such telescopes, or make them to sell, 
without a patent? A. C. F. Gau88, in his " Diop.. 
trisehe Untersuchungen," IMO, says: "The dialy­
tic telescope has, instcud of the flint lens, u combi­
nation of flint and crown placed dose together. 
This combination is not achromatic, us the violet 
image, if in the some foeu>, as the red, is larger 
than the red. This defect is lJnnyoidable, but it 
may be compensated by IJrOper calculation of the 
oculars. Ihlt the dinlytie lenses bein!!moyable to­
ward the crown objective, the requisite difference 
of focus for each ocular may be attained." As the 
eye is not achromatic, the secondary spe-ctrlim of a 
good object glass is of slight importance. We can­
not recommend the dialytic telescope as an object 
of study, but the usual forms might be prOfitably 
constructed. 

(64) A. H. T. asks : lIow long :;;liOllld the 
focus of an eight inch objecU,·e lens for a telescope 
be? A. One hundred and fifty feet. 

(6;1) H. n. asks: 'Vill g-rapes grown in New 
Jersey serve for making raisins, and what is the 
process? A. A monthly report of the Department 
of Agriculture, of 1872, says : Several grape grow_ 
ers of California have 8ucceeded in producing 
misins of fine quality. Growers sowing a 'ine­
yard, on the foot hills near Nevada Cit.y, have pro_ 
duccd, from 4,".0 Ibs. grape!', un Ibs. rni"inH of 
supcrior flavor, claimed to bc equal to the best. 
Malnga, and worth �-l cents pel' pound. Thi" fur­
nishes a finc margin for profit, as it secures Ii cents 
per pound for l,rrapes, which is a Yery rcmunera_ 
tive figure for California. We think that t.he cli­
mate in the vicinity of New York is entirely too 
cold for the production of raisins. 

(66) H. S. o.  asb: 1.  ,,'hat is  th p latpst· and 
most approved method of generating oxygen gas? 
A. Heat together in a fiusk 1 part by weight of 
black oxide of manganese and 4 parts of chlorate 
of potash. Z. What is the proportion of carbonic 
aeld gas to ordinary air, to produce asphyxia � A. 
Anything exceeding 4 per cent. 

(67) H. D. asks . 1. Dol'S the ordinary gun 
or riHe powder in use give perf('ct satisfaction ? A 
No. 2. Wherein is it defective? A. The principal 
objections arc the large volume of !'moke, and the 
incomplete combustion, which necessitates the fre­
quent cleaning of the gun. 3. How doe� the white 
gunpowder injure the mechani!lm of guns, as it is 
claimed to do 'I A. Of this powder therc lire sel'e­
ral grades, the hIghest and most powerful of which 
is not suitable for a gun or ritle powder; awl if so 
used is injurious on the some principle that glln 
cotton, dynamite, or nitroglycerin wouhl lJe if 
used for the same purpose. 

(68) A. M. says : \Yhile v iewing a drop of 
water, the size of a pin's point, through a micros­
cope, the animaleulre gradually became motionle!tS 
and dim, and upon examination I found that. the 
water had evaporated and left a stain on the ob­
ject glR.-'ls, which I wipcd away. 1. I would like tf) 
know what became of thc aulmalculoo thut I had 
seen in the drop. A. The animalculm could not 
have evaporated; they umloubtedlyremained upOn 
the glass. 2. Did Illly remain in the little dry stain? 
A. We should say so. 3. Did I terminate their cx_ 
istence by wiping away that stain? A. Yes. You 
had only to examine the glass ugain with the mi_ 
croscope to pro,-e the presence or absence of thc 
animaleulm. 4. What lJook is best suited for an 
amateur microscopist ? A. Beale's" How to 'Vork 
with the Microscope " is one of the standard au_ 
thoritics, being plain, Simple, and easy to unoN_ 
stflnd. !tfully expluins all the requisite details. 

(fiD) S. :X. ::\1. say,:, in aIlSW('!' to R O. B., 
who aske>d : Is  there any mle by which a perSOn 
can find the radius when thu arc and chord flrc 
gh-en ? There is no formulated rule, but I um teU 
how to find the diameter from the gh'en data, if 
the arc is notgrcater thana semieircle. By taking 
pains and a day or two of time, a ullJle can be cal_ 
culated, showing the length>! of the arcs of any 
number of degrees find par� of a qllall!'flnt, eor­
respolllling to the natural sinCi' in the COillmOIl 
table�,when H=--=IOO.OOO.flno al�o the ratio of Il;;ine to 
the arc. Thlls : 31i{l° : 2HJl" : : any lIUmbl'r of de­
grees Ilnd parts : length of the arc. Jli\"ide thc 
length of the arc ;;o found by the natural I;.ine (of 
the tables) ; it givc'; the ratio of the sine to the arc. 
Example.-C;ivcn the length of nrc=�'(j ; length of 
ehord=2, to find diamcter. Having made my table, 
I find thhi ratio, I : 1'3, to be the sine and are of .00• 
TIy the formula abo\·e : ikiOo: U·2i\32(2H.7T) : :  .OQ : 
1'221,3, length of the arc, when R=l. Then 

��Z:I,3 =1'3=}-2 thegi,·en arc. Then .00 : 1'3 : :  3HO" '93979 
6'6857=circumference of the required Circle, and 
2'128 it>l diameter. If the ratio of the sine to arc is 
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greater than 1 :  l'Sj08, the arc is greater than a semi­
circle, and indetenninate by this means. As the 
ratio of the arc to tbe sine increases slower in the 
first halt of the quadrant than in the last half, the 
number of degrees may be approximately ootiIrul.­
ted by the given Jengths of the � arc and �chord; 
and by a few trials., the ratio can be found without 
going through the long process of making out a 
full table of the quadrant. A. This IR not a new 
method, but is worth investigation. 

(70) J. N. McC. says, in reply to senral cor­
respondents, who ask as to burning slack: "My ex­
perience is that slack requires the grate bars to be 
very open. I have always used the widest I could 
get, not less than an ineh between the bars; I have 
used bars with openings of 1� inche8. The only 
secret in u8ing It with any kind of a furnace is to 
have the grate bars open enough, 80 that the fire 
can be kept open from the underside of the grates, 
with the poker. Some coal, of course, will go 
through at first; but coarse coal or wood can be 
used to start with, and you must ruke out what 
tails through the grate, and put it in again. The 
coal will soon cake so that it will not waste. To 
build a furnace for the purpose, I would make it 
wider than\umal, with doors in the side of the front, 
similar to furnaces for burning sawdust. For some 
varieties of coal, it will be found beneficial to wet 
the coal before throwing it into the furnace : it 
helps it to run together. Then put In the coal at 
the side doors, and let it alone till It cakes ; then 
take your poker nnd roll it into the cenwr of the 
tire. It will then be in large lumpR and wlll not 
wwte; and you will always have a good fire in the 
(.'enier. NC\'er smother it with fresh coal." 

MrXERALS, ETC.-Specimens ha.ve been reo 

ceived from the following correspondents,and 

exa.mined, with the results stated : 

R. H.-A vcry highly siUceous slate, perfectly 
oompact and homogencous.-J. E. B.-Your speci­
men does not contain 811\·er. 

,J. E. D. nsks : How can I make cream candy 
for feeding weak colonies of bees during the win­
ter? How Is the granular condition of the sugar 
overcome?-E. W. H. asks : How are honey locust 
seeds prepared for sowing?-N. N. asks: Can you 
tell me how to color eoral after it has been burned? 
-Po W. says : I have a tamc frog which in summer 
lives on flies. What shall I give it In winter? 

COIllJroBICATIOlfB RECEIVED, 
The Editor of the ScIENTIFIC AMERICAN ac­

knowledges, with much pleasure, the receipt of or­
iginal papers and contributions upon the following 
subjectB : 

On Bteam Boiler Explosion!'. fly C. R. C. and by 
S . O . H .  

On Brass Bearings. B y  T .  J. U. 
On "Gtilizing Water Power. By H. C. K. 
Ona Cheap Locomoth·e. By }o',G.  W. 
On Springs and Wells of Watel'. By --. 
On TlllmeUug. By J. H. S. 
On a Flying Machine. By M. D. E. Ilnd by L. S. 
On Pb(l!!.phorus. By --, 
On )Iultlplicatlon and Dh·!:!iOD. By G. B. G. 

Also enquiries and answers from the following : 
E. S. V.-K.-M.-.J. n.-L. R. C.-W. H, L.-T. A.J. 
-P. B. S.-L. W.-I. E. "S.-C. O'B. 

HINTS TO CORRESPONDENTS. 

Correspondents whose inqumos fail to appear 
�hould repeat them. If not then published, they 
may conclude that, for good. reasons, the Editor de­
clines them. The addref!s of the writer should al­
wayo be given. 

EnqrJrles relating to patents, or to the patenta­
btUty of Inventions, assignments, etc., will not be 
published here. All such questions, when initials 
only are gi\'en, arc thl'Own into the waste basket, as 
it would tIll half of our paper to print them all; 
but we genera.lly take pleasure in answering briefly 
by mail, If the wpter's address is given. 

Hundred!! of enquiries analogous to the following 
are sent: .. Who makes balloons II Who sells ma­
chin� for hulling barley, and also for grinding oat­
meal � Where can machines for marking boxwood 
rules be obtained? Are there any ma.kers of :nill­
way tleket printing machines in the United States �" 
.\11 such personal enqUIries are printed, as will be 
ob!;erved. in the OOlumn of "Business and Person­
al," which is specially set apart for that purpose, 
subject to the charge mentioned at the bead of 
that eolumn. Almost any desired Infonnatlon can 
In this way be expeditiously obtained. 

[ O F F I C I A L . ]  

Bridge, truIIlI, L. L. Buck .... . . . . . . . . . . .. . . . .  , . . . • • •  1118,19i 
Bridge, tmu, J. B. Winters . . . . . . . . . . . . . . . . . . . . . . . .  15S,3H 
Buckle, harness, P. Burns . . . . . . . . . . . . . . . . . . • . . . . • . • .  158,198 
BUfner, lamp, J. Curzon . • . . . • • . . . • . . . . .  " . . . . . • . .  158.254 
Butter bucket fastening, ete., Thlelepape et al • . . .  1�.3M 
Cap, etc., knitted, P. L. Slayton . . • • • ••. • . . • . . . . . . .  158,321 
Car axle box, .i"ryerandHall ••. . . . .• . . . . . . . . • • . . • • .  158,169 
(,ar coupling, G. R. lloore . . . . . • • . • . . . • •  " . . . . . . . . . .  158,219 
Car coupling, E. Stone .. " . • . . . . .  . .  tJ8,3S0 
Car coupling, VI'. H. Ward. . . . . • • .  . • .  . .  158,227 
Car coupling, C. C. WilBon.. .. . . . . . . . .  . . . . .  158,346 
Car. dumping. J. E. Bemlll . . . . . . . . . . . . . . . . . . . . . . .  158.236 
Car, dumping, R. Eaton . . . . . . . . . . . . . . . . . . . .. . . . .... . 158,262 
Car freight. R. Eaton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153,261 
Car sprlng, .J. W. Cochran.. . .. . . . . .  . . . . .  . .  158,2� 
Carriage. child's, Beln and Ulrich (rj 6,199 
Carriage handle, child's, C. F. Lauer.. .. 158,288 
Churn power, l-'. Rauh . . . .  158,811 
Cigar mold, L. PrenUce . • • • . . . . . . . . . . . . . . . . . • . . . . .  l!18,:J09 
Clocks, striking mechanism of, t:. Clark • . • . . . • . . .  158,165 
(;100. crusher, D. n. Baruet . . .. . . . . . . . . . . . . . . . . . . . .  158,238 
Column, Iron, L. Klrkup . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,"".285 
Cooler, lard and liquor, A. F. Chesebrougb ..  . 158,246 
Cooler, water, W. 1<'. Garrison . . . . . . . . . . . . . . .  . 15..'l..269 
Cotton wonn polson distributor, W. T. Willie . . . 158,345 
Culinary steamer, W. M. Smith . . . . . . . . . . . . . . . . . . . .  1511,323 
CutJery, manufacture of. W. H. &, G. W. lUHer (1') 6,195 
Dash boord, W. C. Peel . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15ll,1S2 
Dental engine flexible shaft, E. T. Starr . . . .  158,s:M,15..<j.3W 
Deutal engine hand piece, J. w. Gilbert . . . . . . • • . . .  158,170 
Derrick for nuld cans, S. �. Blodgett . . . .  15�,1ll6 
Desk, school, F. M. Gilchrist • . . . . . . . . . . . . .  . .. 158,271 
Digger and (:ultlvator, potato, A. Crosb) . . . . .  1!;!l,251 
Doorplate, Jo:. Avey. . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  1$,230 

Stool, foot, E. H. Cr()oker. .  .. . . . . . . . . . . . . . . . .  1�,2&I 
StoP

·
doublingmacbine, etc., W. "Mastereon . . . . . . . .  158,2\15 

Stove,J .  H. Blake . . . . . . . . . . . . . . . .  . . . .  1�,1� 
Sto,·e. heating, M. Curtis. . . . . . . . . . . . . .  . . . . . .  158,22 
Table, folding, N. 8. Tiemann. . . . .  . . .  . .  158,8.'36 
Table slide, extenslon,J. Pleukharp. .  . . . . . .  158,807 
Thill conpling, O. J. Shannon. . . . . . . . . . . . . .  . . .  158,820 
Timber frame joint c()upltng, E. )Iartln.. . . 1.'1f1,29-I 
Trap. fI)", J. W. &T . S . Bray.. . . . . . .  158,23>1 
Trunk hinge and stay, A. Romadka. . . . .  . .  158,81. 
Trunk, traveling. Moor� & �illls . . . .  . . . . .  1511,299 
Twine, hailing, I . . \ .  Stringfellow . • . . . . . . . . . . . . . . . . .  1511,331 
Val"e, globe, J. X. Matlock . . . . . . . . . . . . . . . . . . . . . . .  158,296 
Valve, hydranllclIBfety, J. F. Tarlor . . . . . . . . . . . . . . .  151l,338 
Val\'e, Slide and steam, J. Anderson . . . . . . . . . . . . • . .  158,229 
Vehicle wheel, A. B. K. KIng . . . . . . . . . . . . . . . . . . . . . . .  158,288 
Vehicle wheel. W. Montgomery. . .  . . . . . .  . . . . .  . . . .  1�,298 
Vehicle wheel, A. Wlet1lsbach . . . . . . . . . . . . . . . . . . . . .  158,842 
Vent plug tor beer barrels, J. A. Nunn. . . . .  . 158,808 
Vests, del'lce tor laying out, J. Bauer.. . .  15S,194 
Washboard, W. Whitford . . . . . . . . . . . . . . . . . . . . . . . . . . 15S,344 
Washing compound, J. Braddock. . . . . . . . .  . .  .. 15S,I63 
Washing machine, E. :Safzlger . . . . . . . . . . . . . . . . . . . . . .  158.1111 
Watch dust cap, O. F. Stedman . . . . . . . . . . . . . . . . . . . . .  158,228 
Waterproofing compound, A. Starr . . . . . . . . . . . . . . . . .  151:!,1&1 
Waterwht'el, W. H. & D. V. Holcomb... . .  1!iR.211 
Weather strip, W.O. Chamberlain . . . . . . . . .  15(1.245 
Weather strip, },rnch & Swwell . .  158,2j!2 
Well boring horse power, M. Steward . . . . . . . . . . . .  158,328 
Wheel, tra('tion, G. W. -Fitts . . . . . . . . . . . . . . . . . . . . . . .  158,:.!06 
Whip hanger, ",'. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  158,� 
Yoke and poll', neck, M. Dunham . . . • . . . • . . . . . . . . . .  158,260 

DESIGl'rS PATENTED. 
Drill tube clamp. J. Fleming. • . . .  . . .  . . . . . .  15�,168 7,957 & i,OOA.-�ODA WA·rERApPARAT1."s.-G.F .�Ieacham' Drying animal charcoal, L. Colwell . . .  158,166 Newton. �Iass. Egg carrier,.J. L. Stevens . . . . . . . . . . . . . . . . . . . . . . . . . .  158,327 i,959.-BuCKLE!:I.-Y. Price. Woodelde, N. Y. Elel'!\tor IIBfety attachment, H. E. Bathrl('k . 158,234 7,960.-8TATUARY.-J. Rogers, :New York city. Elentor safety lock, H. CarJlle . .  . . .  1;;11,244 7.961.-MAlITI:!.I!"GALE RINGe.-H.F .Cornlng, Hartford,Ct. Embankmentll, conl!truct.lon of, E. Bush . . . . . . . .  15R,242 7,962.-PAPEB, l!.Tc.-B. Lawrence. "Sew York city. Engine and pump, rotar},. f'mlth Rnd Roblchon . . .  158,22'l 1.96S.-STOCIING FA-BRIC.-W. lfartln, Philadelphia, Pa. Engine, etationary, C. 8. Crane (1'1. 6,194 7,964.-COAL SC1:"TTLE.-C. H. :'tlorl:le, Rochester,N. Y. Englnc, balanced valve, n. Wright . 158,191 7,966.-HEA·rJNG STOVES.-:N. S. Vedder, Troy, "S. Y. Jo:nglnegovernor,M. Muchlu. . .  . .  . . . . . . . .  158,00:1 1,!I66.-HA-:!.I!"VLK TIPa.-H. W.  Wright, G1aatunbury, Ct.. Eye cup, P. S, Stephens. . . . . . . . . . .  .. . . . . . . . . . . . . .  158,2'U 7,967.-SAD IRo:!\ HAXDLX8. _ W. J. Reagan, Royer'A Eyeletlng machine, J. E. Wiggin.. . . . . .  . . . . .  . . .  158,8j3 Ford, PII. Faucet, beer, Steves und lJrederlow.... . . . .. 158,326 7,96R.-P.II::!.I!".-H. 1':. Cannon, Lexington, Ky. Fence picket machine, I. Levy. . .  . ._ . . . . . .  158,291 
Fence, portable, J. W. Hartlcy.. . 158,210 
Fifth wheel. S. B. Httt. . . . . . . .  . . . . . . . .  1�S,212 
Firearm, breech-loading, :1<". Smltb... . . .  .. 158,221 
Firemen's shield, E. Low .... . . . . • . . . . . . • .  158,217 
Flour bolt , G. T. and A. Smith (1') . . . . . . . . . . .  6,197, 6,198 
Fork, egg, C. A. Read . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  158,812 
'Frult drier, 'L S. Plummer . . . . . . . . . . . . . . . . . . . . . .  158,808 
-Furnace and etO\'e, J. R. Tnompsou . . . . . . . . . . . . • . .  158,33.'> 
Furnace, boller, J. C. Ramsdell . . . .  • • . •  . . 158,:110 
Furnaee bollel' oyen, blaet, H. HarriS. . .  . . 1;>8,209 
Furnace grate, H. A. HutchlnMon. . . . .  .. . . 1:1.<j,2i9 
Furnace, hydrocarbon, Co. E. Hobln9011. . . . • • •  15H,815 
Gas, coal, M. W. Kidder . . . . . . . . . . . . . . . . . . . . . . . . . . . .  158,216 
Gas regulator. Det.wll1'lr and Jo·ajen. . . .  . . . . . . •  l.58,2.'';I; 
Gas retorts, \lnlnl(, E. G. Wellman. . .  . .  '" 158,2'lS 
GlaeH, duplex dressing. H. 1'>. Wood .. . .  . . . .  15R,849 
Grain cleaner andscour!'r, A. Hough.. . . . . . • .  151l,21"I 
Grate, �1. Mahony . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  158,�'93 
Grate, flre place,J. �. Lestt'r. . .  . .  . .  15!:1,� 
Grater, almond, J. I,ev}' . . . . . . . . . . . . . . . .. . . . . . . . . .  151l,290 
Griper, JltUlIg, H .  H. Stuart. . .. 1�.I!,S32 
Hammer, bUMh, R. K. Cllrpt'lltl·r. . . . .  1511,199 
Harvester, ,T. P. Mann)· . . .  . .  . . .  15H,ln 
Hanester rake, T. G. Glo,-er . . .. . . ... .. . . . . . . . . .  158,212 
Hay t-edder, H. �Ioore . . . . . . . .. . . . . . . . . . . . . . . .. . . . .  151'1,100 
Hinges, cover for bntt, H. T. Blake . . . . . . . . . • . . . . .  151'1,287 
Hoe and chopper, c()mblned, C. H. Gaylord . . . . . .  15f1,�70 
Hog.holtllnglmplement, A. L. Hill. . . . . . . . . . . . . . .  15I!,27j 
Hook, snap, G. Reynolds . .  . . . . .  158,22 
Horse power, R. Stiles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158,329 
Horsesiloe,Klntzlng and Hopper . . . . . . . . .... .. . . . . .  15ll,2f!.& 
Hydrocarbunatomlzer, C. E. Roblnijon . . . . • . . . . • • .  15/l,816 
Indicator, T. S. Keunard . . . . . . . . . . . . . . . . . . . . . . . . .  1511,2Bl 
Insect destroyer, F. A. Eldridge . . . . . .. . . . . ... . . . _ .. 158,263 
Knife, cheese, PhUUps and Young . . . • . . . • . . . . . • . .  158,00,( 
Knlfe.grlndlng machine, HtIl and Proctor . . . . . . . . . •  I58,lil 
Knitting macblne, Reed and Mulligan . . . . . . . . . . . . . .  1511,:313 
Knitting machine, P. L.  Slayton . . . . . . . . .  . .  . . . . .  158,IR5 
Leather, etc., beading, Walden and PLattM . . . . . . . . .  1511,190 
Lens· selecting dence, G. Meyer . • . . . . . . . . . . . . . . . .  15H,1'i'9 
Lock, door, J. H. Kinsman (1').. . . . . . . . . . . . . . . . . . .  6,196 
Lock, seal, and Indicator, J. L. Howard.. . . . . . .  158,174 
Loom for pUe fabrlc8, J. Cochrane, Jr.... . . . . . .  151l.:Kl2 
Loom plckcr rod, Kent and Parkcr. . . .  • •  . 1511,282 
Lubricator, M .  Evans. . . . . . . .  . . . . .  . . . .  153,26-1 
Lubricator. picker spindle, W. Taylor. . . . . .  158,189 
Malt crusher, A. Dobler. . . . . . . . .  . . I58,25i 
Mill spindle, W. S. Bacon. . . . . . . . . . .  . . . . . . . . . . . .  15H,1!12 
Mirror attachment, H. S. Wood . . . .. . . . . . . . . . . . . . . .  1511.:wI 
Mower, lawn, A. Grosch, Jr . . . . . .. . . . . . . . . . . . . . . . . .  158,278 
Needle blanks, etc., swaging, W. Trabue . . . . . • • . .  151:1,225 
Nut lock. A. F. Dimond . . . . . . .. . . . . . . . . . . . . . . . . . . . .  158,256 
Organ reed board, R. Burdett . . . . . . . . . . . . . . . . . . . . . . . .  158,164 
Paper and twine holder, B. F. Eaton . . . . . . . . . . . . . . 158,203 
Paper articles, tormlng, J. W. Jarboe . . • . . • • . • • . • . .  158,215 
Paper, ruled, H. D. C()ne.... . .  . .  . . . . . .  158,249 
Paper· winding machine, B. F. Eaton . . . . . . . . . . . . . . . 158,2O-i 
PhotographiC plate, P. Netr..... . .....  158,3Ol 
Pipe coupling, C. E. Dulin . . . . .  . . . . . .  . .  158,259 
Pipes, Joint for lead, C. F. Mayer • • . . . .  158,297 
Plane. bench, C. Nordell. .  . . . . . . .  . . . . . • . . .  158,302 
Planter, seed , .J .  R. Sample. . . . .  . . . . . . . . .  158,318 
PLiers, cut.tlng, T. P. Farmer... . . . 158,205 

TRADE MARKS REGISTERED. 
2,HO.-LAB.II:Ls.-AUen, Lanr. k Rcott, Philadelphia, Pa. 
2,141.-CIGARS.-Goldsmtth & :S-cwhurgh, Clnelnnatl, O. 
2,l42.-.JxT.-Uolzlnger & Bruckhelmer, New York city, 
2,143.-BITTXRS.-V. Reck, :Sew York cjt,·. 
2,H4.-CLOTB�NG.-A. �Icoll, Brooklyn, N. Y. 
2,H5.-CIGARS.-W. H. R()merman, Jacksonville, m. 
2,146.-SJUKT HoS03l8.-S-. Slhley, Boston, :'tlass. 
:3,147.-ROOFI:!.I!"G.-.\. H. Soden, Newton, ).laRS. 
2,148.-CORSXTM.-Comtort ('Ol'llct ('0. ,  Boston, �llItII8 .  
2,H9.-VARNIMHE8.-Hratt & Co., Newark, �. J .  

SCHEDULE O F  PATEST FEEti!I. 
On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  810 
On each Trade mark . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . .  82;'S 
On flUng each appllcatlon for a Patent (Ii years) . . . . .  81;'S 
On 1�8ulng eacb orlglllal Patent . . . . . . . . . . . . . . . . . . . . . . .  820 
On appeal to Examlners·ln·Chlef.. .. . . . . . . . . . .  810 
On appeal t.o Commlasloner ot Patcnts.. .. . . . . .  8!lO 
On application for Rci�su('. . .  . . . . . . . . .  830 
On flUng a Dls('lalml'r . . . . . . . . . . . . . . . . . . . . .  BUt 
On an application for Design (3).0; years) . . . . . . . . . . . . .  810 
On application for Design (7 yean) . . . . . . . . . . . . . . . ..... 1:1 
On IlppUcation for DeRign (14 years) . . . . . . . . . . . . . . . . .  830 

CANADIAN PATENTS, 
LIST Or' PATENTS (iR.\NTED IN CANADA, 

DECEMBER 28 to DE(,E�mF.R 29, 1874. 

4,205.-H. Smllh, Hamburi:\', Waterloo counly, Ont. 1m· 
provemt'nts In wind wheels, called " !'mltb's Impro\'ed 
Wind Power ""heel." nec. :.!8, 11'\74. 

4,200.-J. Tee�eman and P. Smith, Dayton, Montgom· 
erycounty, Ohio, l'. f-:. JmprO,'ementM In "alve gear 
for steam englnr.ll l1ud pllmpij, ('ailed " Impro"emente In Stcam Pump Yal"e Gear." Dec. 28, 1874. 

4,2O'i.-1<'. P. lfackelcan,Montrelll, P .Q. Improvementson 
a machine f()r pulling �lump9, cnlled " Tbc l'lIrmer'8 
Stump �18chlnc." Dec. 28, 18H. 

4,!!(»1.-W. G. P. Casscls. Toronto City, Ont. lmpro\·e· 
ments In stoves, calico" The lmpro"e,l Water 1':vapo· 
rator." Dcc. 28, lHU 

4,209.-M. G. Wilson aUl, J. H. L. Wll�on, Sherbrooke, 
P. Q. ImprO"p-ment8 In hollel'l:i, l'lIlIed " Wlleon's Yeg· 
etable Bollcr." Dec. Zli, lSH. 

4,21O.-H. D. Glbl!8, Batayla, Henesee county, -S. Y" L .S. 
Improvements in de\'lces for connecting the neck yoke 
with the draft poles of Ycblcles, called "Gibbs' 1m. 
proyed Neck Yoke Clasp." Dee. 29,111'04. 

4.211.-F. H. C. :'tley, Bullalo, Erie county, N. Y .• U. 8. 
Improyementson grain and malt dryers, called " lley's 
Grain and Malt Dryer." Dec. 29, IH74. 

4,212.-G. Wblte, London Township, )Uddlesex county, 
Ont. Impr()vemeuts on part" of carriages. called 
"White's Improvements ()n Carriage Axles, Sprlngll, 
�baft Couplln!/."�, and TyrCII." Dec. 29, lSi4. 

I N DEX OF I NVENTIONS Plow, H. D. Sm".. . . . . . . . . . . . . . . .  . . 158,186 
Plow, ,00', >1. s. c.cu... . . . . . . . . . .  . .  158,,," 

4,21S.-T. Gayln, ).Iontrelil. P. Q. .. Ameliorations aux 
boltee a tamlaer les cendres de charbon de tern', par 
Thomas Gayln," called " Improyements in Sifters for 
�Iftlng Coal Ashes." Dec. 29,I87i. 

4,214.-D. W. Slprell,RIYI�re du Loup,Tcmlscouatli county, 
P. Q. Impro"cments on rack reamers, called "Slprell's 
Improyed Reamer." Dec. 2\1, 1874. FOR WBlCli PlOW, wheel, I. R. Gilbert . . . . . . .  . . •  158,207 

LeUers Patent of the United States were Pocket, safety, P. Smith. .  . . . . . . . . . . . . . . . . . .  1511,lS7 

Granted In the Week endin" 
December 29, 1874, 

AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.l 

Power by fluids, transmitting, H. Plcq . . . . . . . . . • . •  158,305 
Press, hay, J .  Wiley.. .  . . . . . . .  . . . .  . .  . . . . .  . . . . . . .  . . .  158,3« 
Printed sheets, dry pressing, C. H. Weston . . . . . . .  158,S-W 
Prunlnl( shears. J. J. IIrlllww . . . .. . . . . . . . . . . . . . . . . .  158,2-10 
Pump, G. H. Laub • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . • . .  158,287 
Pump, force, W. W. Green . . . . . . . . . . . . . . . . . . . . . . .  15..'1,171 
Pumps. bucket for chalu, W. C. Barker . . . . . . . . . . .  158,191 
Pyrometer. E. S. Hawley. . . . . . . . . . . . . . . . . . .  . . . . . .  158,213 

4,215.-F. H. Date,Nlllgara, Unc()ln county, Ont. 1m· 
provements on tbe manufacture of illuminating gas, 
called " Date'� Manufl\('ture of Illuminating Gas ... Dec. 
29,1864. 

4,216.-C.�I.ClIntonlind L. Wood,bothot Itbaea,Tompkms 
county, X. Y., E. C. Gregg and C. P. Gregg, Trumans­
burg, Tompklnllcounty, N. Y., lj. S. Improvements In 
wheeled horse rakes, called " Clinton and Wood's Im­
proved Horse Rake." Dec. 29, 1874. 

AII' and gas, carbureting. A. W. Porter . . . . . . . . . . .  158,184 Range, E. O. Brlnckerholf.. . . . . . .  . .  . . . . .  158,239 
Ammonia, mauufacture of, L. S. :Fales . . . • • . . . • . .  158,265 Screw taps, cutting, W. Tucker . . . . . . . . . .  158,338 � it .-.+1 ... Atomizer, hydrocarbon, C. E. Robinson. • • • .  . .  158,816 Screw_threading device, C .  W. Hoberts . . . . • . . . . . . .  158,:.1� . �"t.tf'U· stmt ..... s. 
Auger, carth, Hitchings and Eynon. . . .  . .  las,2i6 Separator, grain, G.& J.  R.  Beachler . . . . . . . . . . . . . .  151:1'_35 1 _____ ...:=-_____________ _ 
Augers, twist, W. Tuckcr. . . . . . . . . .. ...... . . .  158,337 ! Sewing machine, T. � . HUntl,ngton: . . . . . . . . . . . . . . . .  1�,'U4 : Back Pave .. .. .. .. .. ..  81.00 a line. Hags, filling, J. D. Platt._.. .. ...... . . . . . . . .  . .  158,306 Sewing machine needlc bill'. (: . A .  l<alrfleld . . . . . . . .  15R,�61 : 

Inside Page .. .. .. .. .. ..  1� cents a line. Rale tie, W. G. Cain. . . . . .  . . . . . . .  . . . . . . . . . .  158 2t:l "ewing-machine welt gage, r .  D. Ballou . . . . . . . . . . .  1511,231 I t the at 
������e:����I�:�
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Beefsteak crusher, J. W. James . . . . . . . . .. . . . . . . . . . .  158.280 Sleigh fender, J .  J. Cobb . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158,�1 tlsement8 mttBt be reuived at publication ofJlu as 
Beer barrels, ,'ent plug for, J. A. Munn . . .  " . . . . . .  158,300 �Ielgh thill, L. Lyon. . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . .  153,176 OOII'ly a8 Friday morning to appear in next t88tu. 
Beer cooling hou�e, �tc., .J. J. Schillinger • • . . . . . .  158.819 Roap making, R. Freeland . . . • . . . . . . . . . . • . . . . . . . . .  158,� -._-- --

--_.---

Belt shifter, Hili and Proctor . . . . . . . . . . . . . . . . . . . . . . . .  158,173 Soda 'fountain, J. W. Tufts . . . . . . . . . . . .. . . . . . . . . . . . . .  158,2'aI SHORT-HAND-Burns' System, books and "JOUJU(AL." 
Biacult board, A. P. }'orman . . . . . . . . . . . . . . . . . . . . . . . 158,266 Soda water cock, H. }·raser . . . . . . . . . . . . . . . . . . . . . . . . .  158,267 __ . Send !()!.��r�ula���l!!1RN.S ��O • •  ..!-"b�lsbers,N.�._ 
Blind etop, W. A. Clark . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  158,20(1 Splnnlug mules, clearer for, S. Mock . . . . . . . . . . . . . . . 158,218 
Boller, agricultural, J. G. Smith. , . . . . .  _ . . . . . . . .. . . .  IM,822 Spinning ring, J. G. Lamb . . . . . . . . . . . . . . . . . . . . . . . . . . .  158,286 
Bolt, door, F. "W. Brocksleper . . . . . . . . . . . . . . . .. . . . .  158,241 Spring torsion, R. Dudley . . . .  .' . . . . . . . . . . . . . . . . . . . . . . .  158,258 
B()otand sboe chalo el opener, F. D. Ballou . . . . . . .  158.232 SpringB, manufacturing 0.001', C. S. Van Wagoner. 158,800 
Bread, compound tor, J. C. Pooley... .  . .  . . . . . .  158,183 Stone, dreselng, F. L. King . . . . . . . . . . . . . . . . . . . .. . ... 158,IW 

K . f Po\isbl'l', Can Opensr 
.... Ej���.!f:-:�-:; nl eS}.arpensr. AgaDtlwanted 
ZA . . Centannial Novelty 6S1 N. 7th St. Phil •. P •. 
S A ){  1> J. B FOR !!O Cts,
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Application to PrIme MOHll'8, Naval Ar('hltecture, 
Iron Bridges,Water Supply, &c. By W. J. lllllar,C.E. 
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E. &- F: .N._SPI!.�'__"'!6_Br�ome !:'treet ,JI.: .  Y. 
E • .11 • .11A YO'� PATENT BOI.T CliTTER. IT t-i\'nd for Illnstrated Circular, Cincinnati. Ohio. 
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Shapley En[ine, 
f200 cheaper than any Engine 
�):n

am
f:

ap
�����l!:-:-Ycc�! 

nomYeai. Warranted Drst 
class In e\'ery respect. Send 
for CatalogUe with testimo_ nials. 

Engines. 
Complete sets of �����!!�C a s t i n  e: s 

.!::. for making sm'tli 

GOODNOW & WIGHTllAN, 
23 C()rnhlll, Boston, �Iasll. 

DECATUR 

A�ricnltnral Works 
Pc>:r &a.le. 

;'S ACRES GROCXD-CO)DIODI01:S BUILDIXGS_ALI. 
NJtCll:SSA�Y MACH1�XRy-C.H·AClTY 200 HA:"w!:I-RAIL 
ROAD FACILITIES VNSl;RPASSED-AB1:!,\,DA�T "WA_ 
TER-CIlli:AP FUEI.-COST 80,(0) DOLLARS. Will be 
!otold at a Great Bargain It taken Moon. .\ddreMs 

I,. BURRO\\',"" "'P(!'y, Decatu]', 111. 

Pants' Strotchor. 
rOver �U,OOO IN lTSE.) 

The only device that wlll elTectuall}-do 
away with knee forms and keep the Panh 
In proper IIhape. To be had In all first 
class gentll' furnl�hlng and tancy goods 
Mtores, tallor�. statlonel'l:i. etc. Parties 
ordering goods on collection or soliciting 
tbe agency must en('\ose their buslnees 
('aM. 
PRICXS-���;���: 

. . . .  :.:::: . . . . . ... ::'f:� 
Weightll. . . . . . .  . . . . . . . . . . . . 50 

l�. DEI� VALLE HAI,8EY, 
1�� Church �t •• N. Y. 

Useful and Rare Chemicals. 
1. A cheap MueliaRe, suitable for pasting Labels on 

Glass Tin Cans, Wood, Iron and �t()ne. 
2. 'rile �oluble Gla�s Liquid and Jelly for so�, Ce-

m
��

t H �r:��i��r����' ��m� �r:lls
l
:ig��fc��u

W
.
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4. )i'lCkel-Plating Materials, Sslts, Anodee, !{OUge,&c. 
5. Glass Manufacturers' Artlclell, Manganelle highest 

stremnh. Zatrre, Oxides of Conalt. Uranium. TIn, Copper, 
A�th�f��tl�

I��lJ'tgii:�c�h/IF�l�nu�l�'Ftg�;;s�:!e1inest 
Silex, Cryolite. Talc,Asbestos, Ye\i'ow Cadmfum. Pha· 
roah Serpent!!. 

L. FEUCHTW A.NGER &: CO., 
1&1 }'ULTON ST., NEW YORK. 

Pla.nlng Ie. Matching, 
MOUldinx, Re·sawlng aud Tenoning Macbines. St'roll 
ro'U:

n
B. ��}f���fs

d
s'6�

r
s
k
l�a�����ri��. Y. 

Send tor Catalogue. "I. 116 LI�ertY St., �.:...Y. City 

NFT�ots�;rrs��!�R 10!;���:��NS.-MACHINISTS' 
E, HOULD, 91to113N.J.R. R. A,·e., Newark, N  .• J. 

A·
- FORTUNE-}'OR-ALLIntlie Rubbe-r-Stamp 

Business. Address DORMAN'S 
STENCIL AND STAMP WORKS, lJaltlmore, Md. 
Machinery of lm�roved Str 1efll for makls. 

SHIliGLE� HEADING, aND STAvES 
Sole makers of the well known IMPROVl!.DLAW'S PATRl!IT 
SIlINGLE A�D HEADHi"(J SAWING MAcBlxx. Forclrculal'll 
addreMs 

-
TREVOR & CO., Lockport. N. Y .  

RICHARDSO�, MERIAM & CO., 
Manufacturers of tbe latest Improved Patent DllIllels' 

and Woodworth Planing Machines Matching, 8a�h and 
!!t�'M�u��W�

I
��i�;���gfne����: ?�rl��

l
slw X�b�:� ��! a�a

d
w
i'vo�l,}��in�¥.��h�8, 
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orWocd.worklngMachlnery. Catalogues and price lIetll 
sent on application. Manufactory. Worcester, Mass. 
WareMuse, 107 Liberty Street. New York. 11 

A- - -VVERTISKRS !-seiidtVienty:-nvecents- to GEO.-P. 
HOWELL & CO., 41 Park Row, New York. f()rthelr 

Pamphlet Q( one h1�"drefl page�, comalnlng lI�ts of 3.('«) 
newepapl'rs, and estimates !:Ihowlng cost of advertising. 

THE Cnion Iron Mills, Pittsburgh, Pa. 
The attenti"" of Enidneers and Archltect� Is called 

to our Imprond Wrnught· Iron Beams and Girders (pat­
tented), In Which tbe compound welds between the stem 
and llanges. Which bave proved so objectionable In the old 
mode ot manufacturing, are entirely avoided. Weare pre­
pared to furnish all sizes at terms ae favorableae oan be 
obtained elsewhere. For descriptive lithograph address 
Carnegie, Kloman It Co., Uuj()U Iron Mills, Pltt&burgh.� 

© 1875 SCIENTIFIC AMERICAN, INC
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FOR 

City, Villa[e, and C onntry. 

ALL 
The .. 

616 Cucumbers, 
18 Fine Melons, 
4 Bushels Beets, 

21 Fine Squashes, 
2 Bushels Onions, 

61 Large Cabbages, 
10 Bushels Potatoes, 

150 Ears Green Corn, FOR 
22 Fine Caullilowers, 

3 Bushels of Turnips, 
4 Bushels Green Peas. 
2 Bushels String Beana, 

Lots of Lettuce, Spinach, 
Nasturtiums, Rad"hes, etc. 

IT A yll\age Mechanic hada hOll�e lot, 6Oxl�Ofeet, 
IT that was a weed bed. He was Induced to take 
IT the American AgrlClIltllrM, at a cost of t1.00 
IT • year, postage Included, nnd following It� 
IT  
IT 
IT 
IT 
IT 
IT  

plain, practical dlrectlon�, he 1/,"01 all t/u {{lmr( 
last �nmmer, with no extl'll COijt, t'xcept a trine 
tor seed-He worked tile garden In o('clllI\onsi 
half hours nlght6 and morning!, wblch fu\,_ 
nh!hed him agreeable exercise and ('hange 
from shop COnfinement. His Wife had lots lit' 

IT ftO" .. ('fS In addition. 'fens of thousandB of 
'T 
IT 
'T 
'T 
'T 
IT 
'T 
IT 
IT 
00 

others have hadslmnarcxperlenc��-alld YO!; 
JIll/V ''(If)( til., .mmt!, Reader. !'lend nowund 
get Volume S-loftheAgricll/(ur�t. justbeglo­
nlng-only 11.60 for a whole yl'llf, postage 
paid. I t  I� fnll of GOOD THINGS for n)l!l{_ 
SELF, YOl'R WIFE, and CHILD HEX . You 
lind 3 neighbors can haye the paper a yenr for 
""..to, poet-paid. ORANGE Jl�DD (;O:'.f­
PANY, Publl�her�, 21:; Broadway, Xt:w YOI·k. 

Good Boys. 
Thlrty-tbree )'ellrs ago t"m brothel's �ct­
tied as }<'arUlers, �Ide by side. One of them 
eubeerlbed for the American Agricull!t_ 
,.illt,and occasionally bought a book or 1";0 
ubout hl� bUslnl'8s, the whole co�tlng him 
only fSa year. HI!! BOYijread and tlwugll/. 
about tlil'lr work, beranle Interested In 
and I'exp�cted It, and were happy In Iheh 
toll bccause they had something to think 
about. They grew up Intelligent, and �ct­
tled liS good prusperous flirmers, respected 
and Innuentlal.. . . • .  The otber brolhl'r 
, .  COUldn't afford pUllers and book�"; (lie 

PAYS 
1'.0\1'8 
PAYS 
PAYS 
PAn; 
PAYf' 
P.\Y:-; 
PAYS 

P.\YS 
PAYS 
P.U!' 
PAYS 
PAn, 
l'AY8 
1'.\YS 

00 
01, 

nOY:-:­
BOYS 
BOY:-:' 
HOYS 
HOYS 
HOI'S 
BOYS 
HOYS 
BOYS 
BOYS 
BOYS 
BOYS 
BOYS 

00 
GOOD 
GOOD 
GOOD 
GOOD 
(JOOD 
GOOD 
(JOOD 
GOOD 
OOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
OOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
GOOD 
HOOD 
GOOD 
(iOOD 
(;000 
GOOD 
1j00D 
GOOD 
GOOD 
{iOOD 
OOOD 
GOOD 
f;OOD 
GOOD 

could afford (, ceuh a day, or *,20 II. yeal', BOYS 
for tobacco, beer, etc.) JIIR boys wOI'keu BOYS 
sullenly by day, and "skylarked" at night ; BOYS 
they de�plsedl!.nd hlltt'd their work,,,,hlt:1i BOYS 
for thelll was only exercl�lng brut(· force, HOYS 
with little Illind applied. Whell oldeuough BOYS 
to eMeape parental restraint, they 'lult the BOYS 
fllrm, one for this, Ilnd IUlother for !lIat, BOYS 
and IWllt of !helLl hllye ever amounted to BOYS 
anything. f'olx dollurs n yellr would have BOYS 
made a wOllderfuldlffel'encC-wutlld have BOYS 
ehllnged their Whole course of life. W uuld BOYS 
It have paid? . . .  Fanuer.s, Mtndy UII' abo,'� Bo:r� 
caseij, and TIT rill' Experiment thl� Y('UI' BOYS 
of ha,ing the Amel'lc(m Agri{.·utl.l/l'ilit In HOYS 
your family, tor yourself, as well 8S your BOYS 
bOYK. It will eost you but $1.60, sent post BOYS 
JUlld. Volume 34, just begillulng, will BOYS 
furulih you O\'er 1000 Columns of good BOYS 
things, useful, yaluable Informatiou for BOYS 
YO"CRSELF, YOLH WIFE, and YOUH BOYS 
CHILDHEK, including ovcr ,100 tine BOYS 
Enna vlnll'''' Send now and Io\'et It of BOYS 

ORAXGE JUDD COMPA"S'Y, BOYS 
Publishers, 'US BroadWAY, Kew Yorl.:. BOYS 

00 
no 

00 $14,300 for $9.72• 00 
PAYS 
PAYS 
PAYS 
PAYS 
PAYS 
PAYS 
P,\YS 
PAYS 
PAYS 
PAYS 
PAYS 
PAYS 
PAYS 
PAYS 
PAYS 
PAYS 
PAYS 

IT A �IECHASIC (Il H. R. engineer) bought at 
IT AUCtiOU A run-dowu vlllilge propertyfor$5,700. 
IT He moved on 10 It, alld for 6 years expended 
IT no more upon It than he Iiad previously pliid 
IT for rcnt alld garden stuff, but he continued 
IT fixing It up solcly according to hlnh and !!U&'­
IT A'e�tlonsln the .Ammcm� Agrfcltilurlxl,whlch 
IT cost him ,1.62, postage Included. The�c Im­
IT provements so changed the place that he �old 
IT It toa city gentleman for '20,00>. lie crcdlt� 
IT the AoriclllturM with f14,lllO profit, whtle It 
IT coat him hut "'9.72 for 6 years. A llIultltude 
IT of otheMl have had a �omewhat slmllllr expe­
IT rlence. The paper I! full of plain, practical 
IT sugge�tlon�, that wonderfnlly help cvery one 
IT who owns a farm, or garden. OJ' even a Uttle 
IT village plot. TRY IT. 

00 
00 2,000 Humbugs. 00 

00 
Hl'lIBCGS During past year!! ttle Am"f· �HOWN UP 
H'LMBt:GS can Agricultlll·�t has Investl· SHOWN lIP 
H(]�IBt:GS gated and expoMed onr 2,000 SHOWN UP 
HUMBt:G� 8wlndllngschemeM. andln this SHOWN UP 
HUMBUGS way It Is now Baying to Itij fOHOWN Ct" 
HU�lBrGS readers many :Millions of Dol· SHOWX "CP 
HIJMBt:GS lar�. It I� full of flood, Irll�'. !'HOW:!'\ UP 
HU�fBFGS lcortl/y, practical, lU1tflllln. SHOWY t:P 
HUMBUGS formatloll. It will tmn you SHOWS l"P 
HU�fBUGS money, lind hdp YOll nmkt �HOWN t:P 
Ht'�lHl'GS mon",y. [See below.J SHOWS t'P 

Strange. 00 Not 00 
00 
00 

NOT It Is not at all stnnge, that so many STR.\.NGE 
NOT Hundred!! of TllOusands of Per�ons STRANGE 
NOT hllxe con!!tantly read the Amerieml STR.\.'SGE 
SOT Auriwllul'l/ft during the whole 33 STRANGE 
KOT years of Its publication, and fhat It Is STR.-\'SGE 
SOT quite as popular to-ll.ay, as ever. (It STRANGE 
NOT 11$ !luur than ever be,tore.) It Is tull of STRANGE 
NOT GOOD THINGS for every ;lIAS, STRANGE 
NOT WOMAN, aDd CHILD In City, STRANGE 
NOT VlII

llge. and Country. It gh'el> for a :-TRANGE 
SOT IIwall price oyer 4-00 Bellutlful, In_ STRANGE 
NOT !!tructh'e Engnvlngs, and oyer 1000 sTRANGE 
NOT Columm Of the best intonoation tblt STRANGE 
NOT can be collected, and sifted, and con_ STRANGE 
NOT densed Into Its ample pages by a large STRANGE 
NOT force of most IntelUgent, practical STRAKGE 
NOT men-not mere acrlbblers, but men of STRANGE 
XOT BralDI!!I and COlllmOD Sen.e. It 18 STRANGE 
NOT tbe CHEAPEST JOURNAL In STRANGE 
NOT tbe WORLD. With Its Splendid 11- STRANGE 
NOT luetratJoDl, its Large Size, It.s Great STRANGE 

J citutifit �tutdtau. 
NOT 
NOT 
NOT 
KOT 
NOT 
NOT 
NOT 
NOT 

Beauty and Utility, Us coat of prepara_ 
tion Ie dlylded among �o many, tbat It 
can be furnl�hed at tbe yery low price 
or II.601l yeaI', post_paid, or four copies 
for 15.40. Reader, try this Journal fO!' 
V ... lume 3i, now opening. It wI\! pay 
rou grandly. 

OHANGE .n:DD CO�IP";\�T, 
NOT PIlIJlisllerR, U5 Broadway, Ncw York. 

STRANGE 
STRANGE 
STR.\NGE 
STUANOE 
STR.\NGE 
STRANGE 
STRANGE 
�TRANGE 
STRANGE 

OOOOOOOOOO()()()OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

BA�KR[;PT'S SALE OF HORIZONTAl 
and Yertlcal Steam Engines. Also new and �econd aud Maclllnl�t'� Tool�. Scnd tor circular at 

THE YALE IRON WORKS, New HU\'en Conr. $77 A W E E K  to Male I\DC. i<emale Agenr�, In their 
1?��m:·· p �oJ�� �Wfl't.Wi* iO eYl., IXu�::i��� s 

~ 
AGENTS WANTED. � . . .  Men or women. $34 a week, Proof � . �i( funlished. Uusiness p!ca>antandhonor_ � .able wLth no risks. A 16 page circular 

, andValuablc Samoles free. lirA postal-• card on which to send your addreS!> 
costs but one cent \Vrite at once to 

_.___ F. M. REED, 8TH ST" NEW YORK. pUNCHING 

DROP PRESSES. 

- - -- -----=----=--$5 0 $ .... 0 perdayathome. Terms tree. Addren .. iIrII GEO. STI!'SOY & Co, Portland, Me. 

GEO. W. READ &. 00., 
STEAM BAND S.\. W 

AND VENEEK-(�UTTING MILL, 
186 to 200 LEWIS ST., foot "th & BtlL Sh .• E. R. ,  :S.Y 

AlWAys on hand, FeLL STOCK uf SE.-\SOXED 

Hard-Wood Lumber 
AND CHOICE FIGURED VENEERS. 

LE COUNT'S PATENT LATHE DOGS, 
botb Steel and Iron; Iron and Steel Clamp�, Expand, 

Ing Mandrel!, &;c. SOld at whole�ale prices during the 
hard tlme�. Send tor Illustrated Lilt to 

C. W. LE COUNT, 
South Norwalk, Conn 

LUDLOW VALVES. 
FRED. STONE &; CO .. 3 Park Place, New York. 

W OOD-WORKING MACHINERY GEN-
erally, Specialties, Woodworth Planers and Rich· 

ard�on � Piltent Improved Tenon Machines. 
Central, cornerTnlon St •• Worceat.ert-.Mase. 

WITHERBY RUGG &; HICHARDSON. 

E A GLE F O O T  LATHES, 

Csmau Englnc Lathe�, nand Planera for 
metal-i'Hlde Rests, Circular and Foot 
Heroll Saws-aU of the neat.est deijlgn and 
superior tl.nlslt. Our catalogue descrlbe� 
e"erv tool necessary to lit out t.he ArUmn 

• or Ainateur, as well liS tlle Boy� for the 
HoJldllyl. 

W?oJ. L. CHASE & CO .. 
!:I5 &; 9, Liberty St., New York 

M"\S(}�'S l'A'l"T FRICTION CLCTCHES 
. lire manufactured b,' Volnev W. :Million & Co., 

I'royldt'lwl', I:. I. AgentM, ·L. B. BROOKS, 60 CUff street, 
St·w York: T.\l'LIN. �t!CE & (;0 .. Akron. Olli() . .  

HUSSEY'S NATIONAL 

Cotta[e Architectnre. 

WOODWARD'S 1
1,OClfWORIHSG DR ... WINGS, 

PIRn� Detan� 
NATIONAL 

ARCHITECT. 
:. SpecltlcatJon! Ilnd Estimates, 

J Twelve dollar.., post­
paid. 

illONCKTO!li'S NATIONA l.) �Ix dollar". POMt_ 
. STAIR-BUILDER. i paid. 

;1I0iS(:KTOX'!oO NATIONA I. �Slx dolla� po",t_ 
CAllPENTER & JOINElt. ) paid. 

ORANGE JUDD CO •• �4-ii Broadw'ay. N. Y. 

. 65 ����E:lrRB�rg� Dpfi>y�!x�TIJW8�if 55 ... - - . �!���:ii������:U:k:!1.':J 
11'> . . .A�t·1 Steel • •  Ir<>III, wm· . I, ' peted by �eUlI· Procel' to 

\:i � 
. 8uit "lI kl"d. or loit. Facts 

w:. 
. 01: =erlt. inPlmphlcts tm. 'A 

! . Trnde lIuk. A. �. NE��:!:r��·P.. . .;tj 

IT WILL PAY 
\'ou to Im'e;;t II fe,.,· dollars In flcketl! In PulJlle Lilirary of 

Kentucky Concert and Drawing ot 

27th February 
Positively no Postponement. 

A D1'ltwing on 27th, 
01' Monell Ref�tnded, 

The LARGE!o'T �TOUK ! The GltEATEST Whole Tlckt't� .... ,0. Halves 125. Teuth, or each Coupon 
VARIETY : The LoweMt PriceK f $5. Eleycn WhOle Tlckel�, f:iOO. 

:rr Enclose Stamp for Ciltslogue and Price-List. 
Ordt:rs by Ulall promptly and faithfully c:l:ecuted. 

-O-T-- --1-·-8'- SAFETY -iiOIBTlN-a­

MachiDery. 
OTI�. BROS. & CO 

Ko. 34SDRO.\DWAY. NEW YORK. 

�T��t���!�,� ����INf,�Y o DERR ICKS &. TRAVELLE R S , 
1 H 0 '."A, Kif ::; ,, 'llA',t , ;  

or Tickets. or Information, addl·es� 
'fHO . . 1':. BRA�ILETTE, A.I\'ent and �lanager. Louls_ 

' IIII', Ky., or THOt5. H. HAYS &; c.;o., 609 Broadway, 
:Sew York. 

Worce8ter, lllal;8., 
ltfanutacturers of the Blal!dell Patent Upright Drills and 
other IIrst.clas_, _"_'_'h_'_nl� TO_O_'_'. __ -:--:::--",-:::-:-:--: 
"EDE(;.'" R • <1H�"- ,j A ........ ooot; 011 the ..... .,. 

\1 .l1.L" .L • WriUIlt; II,. 80,,"d ; a com· )Iet. '�IW!" or Pholletic Short Halld-tlle Ihone.t, mo.t Ihllple. ir���:��:'��;:���', e::�l1��:"?o�?� l;r�;�rf.t�rl� te�,� ronY'lIll1e .trokeo or 'he I"'",."d 1-I0worlii �rll"IIILW:. The !lDeJa �!�i;:B�hT�t� ��ti��" :r�·O.�rl';' :.1 S����� �!�,�h,!:.wp,!1al 
A NEW VOLU:tIE I-The ILLVSTRATED PHRE_ 

l);OLOGICAL JOURNAL, Jannary number. witb eome 
thirty engravings, gh'es portraits of our new Postmaster 
General; Charlotte Cushman· two Colored Bishops; Don 
Carlos' the late Mayor; Our tell_Tale Lips; Death with­
out Pain ; Our Eara, and What they Slgnlfy; Connection 
of :MInd and Body; Ethnology, Phyelology, Physlognomy, 
Psychology. &c. Only 00 eent�, or 13 a year. Sent IIr�t 
po�t by S. R. WELLS, Publisher, No. 889 Broadway, N.l . 

THI<. L�HIGH VALLEY 

Emery Wheel Co 
WEISSPORT, PA., 
Manufacturer!! of 

Emery Wheels under a. 

new patent. 

Send for circular. 

Ntayara Steam P1tmp. 
CHAB. B. B".ARDICK, 

U Adftms St., Brooklyn N Y 

77 

Moulding, Founding, Metallic Alloy .. 
and Electro·Metallurgy. 

THE PRACTICAL METAL WORKER'S ASSIST­
ANT: Comprising Metallic Chemistry; the Artl of Work_ 
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Metal Worker!. With the Application of the Art of Elec· 
tro-Metallurgy to Milnufacturing Processesi/· collected from 
Orlgtnlll Sources and from the Works of oJtzaplJel. Ber­
geron, Leupold, Plumler,Napler, Scoffern,Clay, :Falrbllrnl 
Ilnd otherll. By OLlY.K BYR:NI!:. A new, revieed, ann 
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JOHN PJ:R(:Y,M.D.,F.R.S. TH. M"'NUJ'ACTuaxoJ' MAL-
���Bg:J:�ltL�N �;�(,I:t�"F;�u���Hc;e�l�m;:�dlln������ 
:��C���;b�
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THE MOULDER AND FOUNDER'S POCKET 
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chine Frsmes, ],UlI.gear. HOllow.ware
/ 
Ornamenfs, Trln· 

lI:ets, Belli and Statues; Deecrlption 0 Moulds for Iron. 
Bronze, BraBs. and other Metals; Plilterof Paris, SUi. 
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loys, Bronze, Varnishes and Color� for f:8I:Itln.g&; al�o Ta­
bles on the Strenlth and other qualities of Cast �Ietal!!. 
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tions. 12mo . . . . . . . . . . . . • . . . • . • . • . . . . . . . . . . . . . . • . . • . . • . . .  f;1.50 
THE PRAt."TICAL DRASS AND IRON FOUN­

DER'S GUIDE.-A Concise Treatl�e on Bra�! }·ounding. 
Moulding, the Metals and their Alloys, etc.; to wblch are 
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Fifth edition, re"lsed, with Extensh'c Additions. In ou('. 
Yolume, 12ulO . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . .. . . . . . . . . . .  $2.25 

METALLIC ALWYS.-BEING A PRACTICAl, 
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el
�ofuhpe�m:�n���l�s�:.:�1 ��:f����' :�::; 

the FrenCli of A. GU:ETTllClC, Engineer Ilnd Director of ���.���:!I���� ,0b�'l:I�0��d
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ume, 12mo . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . .  13.00 
GALVANOPLASTIC MANIPULATIONS. - A 

Practical Guide for toe Gold and Sliver Electro'K
later and 
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neer. IOustrated by o\'erl27 EngraVIng!! on wood. 8vo . •  
495 pages . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • . . . . . . • . .  16.00 f1:; Tile above, or any of my Books, sent by mall, free 
o J:'���e'a��t��faub�Ja6��X�beobE OF PRACTICAL 
ANb SCIENTIFIC100KS-96 pages, 8vo.-sent tree, to 
any one wbo Will furnlsb his address. 

HENRY CABEY BAIRD, 
INDt'BT1UAL PUBLISH1Ut, 

4-06 WALNUT STREET, Philadelphia 

To Electro-Platers. 
BATTERIES, CHEMICALS, AND MATERIALS, 

in sets or Sln�
le, with bookK of inetructlon, manu-

k����:la���9 
s
���mlell�?r?!i�� B�:-t!;�; J!!���l�u:i� 

ted catalogue sent free on appJlcHtlon. 

-G R I F F I T H  & W E-D-a-E-
If ... !;T .... \CTlTR1UlS 01" THe , 

STENCIL DIES '-0' onttlng bu.'oe" 
Stencils all slze�. Alr.o 

complete OUTFITS for Clothing Sten-����� �e
l�����' -S�:d

w
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h
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s. If. SPENCER. Iii Hunoyer St., Bo�ton, ll!l��. 

--- - -m�m::T BLAK1�us���� 'P6 MPS 
FIlR EYERYI'OSSlBLE DI'TY 

;EO.F.BlAKE MfG'c0. 79&81 LlBE�TYSm 
CAUSEWAY& F R IEND STS. BOSTON. 

SO CANAL ST. CH ICACO. 
'::.'t.�'\) 't\::l""- \\"\"\).'5'\ Rf>..."'�\) c.�\:r..\..�c."",- . 

. Ladies at Home 
ADd 1\len wbo haye other business, wanted IlS agent!!. 
No,'el pllll1�, pleasant work, OOOD PAY. Send 3·cent 
stamp tor particulars. TBX GRAPHIC COllPANY, 39-(1 
Pal'kPlace, New York. 

MAGNETS-Permanent Steel Magnet. 
of any form or size, msde to order b� F. C. BEACH 
t>�t�d' �.:

r
th��6' a:3
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�Yn���ureM�er�;h
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rn�iir-

ments. 
PORTABLE STEAM ENGINES, COMBIN 

lng the maximum of eMclency, durability and econ 
omy, with the minimum of weight and price. They are widely and favorably known, more than 1.000 being In 
use. All warranted sati!factory or no 58le. Descrlpth'e 
circulars sent on application. Addree8 

THE J. C. HOADLEY CO., Lawrence, M1l8� 

mACHINERY. 
IRON & WOOD WORKING MACHINERY 

OF EVERY DESCRlP'rrON. 

Cold Rolled Shafting. 
H.\NGERS, PI.;'LLEYS. COCPLIXGS ... BELTING, otc 

&;c. Send for IlIuqtrated Catalogue and rrlce List. 
G E O R G E  P L A C E  & C O . ,  

121 Chambers & 100 Reade Sts., N. Y. City 

© 1875 SCIENTIFIC AMERICAN, INC
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Bilek POKe - - - - - - - 81.00 a line. 
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VALUE OF PATENTS, 
Engravin08 may head adverii8ement!f at the same rau P R A T  T ' S per line, by measurement, as the letter pre88. .Ad-

And How to Obtain Them. 
vertisements must be received at pUblication ojfice as A S T R A L _ cm'ly as Friday morning to appear in next i881u. --- 0 I L Practic a l  Hints to  Inventors. 

Wor king Models I Safest and best on ever made-burns In any lamp-to� 
sale everywhere. CRAS. PHATT &: CO. And Experimental Machlne.ryz.Meta\ Of Wood, made to EstablliJlIed 17,1). 100 Fulton street, N. Y. order by � _ ____ J .  :F:�E��,--�.CeIl:ter_��.�Y� 

RQBADLY no investment of a small 
sum of money brings a greater retum 
than the oxpense incuITed In obrnining a 
patent, even when the invention is but a 
small one. Large inventions are found 
to pay correspondingly wcll. The namcs 
of fllanchanl, Morse. Bigelow, Colt, Erics­
son, Howe, McConnick, Hoe, and others, 
who have amassed immense fortunes ASBESTOS MATERIALS from their inventions, are well known. 

ROOFING, SHEATHING, BOILER FELTING, PAINTS (all colorA), ROOFING PAINT. 
CEMENTS,&c .. prepared ready for use. Send for Pamphlets,Prlee_Llsts, &c. Liberal Inducements to dealers. And there are thousands of others who have rcal­

ized large sums from their patents. 
8lmifC p��Jb;l���;t;Jo�,�&�bt�e e��l�tl":1%Bi:t/!fg;� 'U�r��llt�t!�lt���a��g lIg�;I�I::g ���s 7:l1e;��::{o
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Patentee 'l,;':!�'�::E;:,,��f.eturer, } H. W. JOHNS, 87 Maiden Lane, N. Y. 
More than FIF'I'Y THOUSAND inventors have 

availed them.,:clves of the services of :MUNN & Co. 
during the l'WENTY -SIX years they have actcd as 
solicitors Hnd Publishers of the SCIENTIFIC AMERI­

CAN. They stand at the head in this class of busi­
ness; wld their large corps of u..<'8istants, mostly se­
lected from the ranks of the Patent Office : men ca­
pable of rendering the best service to the inventor, 
rom fthe experience practically obtained while ex­
aminers in the Patent Office : enables MUNN & Co. 
to do everything appertaining to patents BETI'EU 

and CHEAPER than any other reliable agency. 

NON·COMBUSTIlILE STEAM BOILER & PIl'E 

COVERING 
Saves }en to twentype� ce�t. C,H;\LMERS SPENCE CO., 
foot E. 9th Street, N .1: . ;  12O"J ]Ii .  2nd St" St. Louis, Mo. 

T A N N A T E  O F  S O D A  
nOILEn SCALE PREVENTIYE.--Jos. G .  HOOERS &; g�:e���f��� '�i�er 1f:�ti{�� :cI;: .l§i.
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mall & Burrell, LIttle l<'aIl8, N. Y. ;  Warden, Mcielland 
& Co .. Clnclnnftti, 0 . ;  H. H. Harrl80n, Nashville, Tenn , ;  
t�����,
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St.,B'more. Md. ; Babcock &; Wilcox.30 Cortlandt St. ,�.!.: 
ENGINES AND BOILEI�S New and Second-Hand 

Portable and Stationary. For descrlptlon.t addres8 
GOODWIN &; WHITE, uIl City, Pa. 

GREATEST INVENTION of the AGE. 

ELECTRIC & VAPOR CHAIR. 
See engraving and descrIption In the " Sclentltlc Amer­

Ican " of Marcil. 7. The greatest kllown cure for rheu­
matism and scIatica. No phYl:Ilc!an Should be without one 
Send for circular. 

C. R. TOWNSEND, SOLE AGJ:�T, 
Medical Institute 1tlB Cumherland St .• Brooklyn, N. Y. }""'OU SALK.....:2nd�11;�d� Port.abl� -��dSta-

tlonary EnglneJ! and Boller�, good as new, at half of OrigInal Co�t. .... ordeNr,?JiIA'J�rm:1:H, 011 City, Pa. 

HARTFORD 
STEAM BOILER 

Inspection &; Insurance 

COMPANY. 
w. B. FaANKUN, V. P't. J. M. A�. Prel'l 

J. B. 1"m..<1. See. 
H A R T F O R D ,  C O N N .  

learn '
.
rele�Ph)'. Good sUua­

tIOna guaranteed. WANTED " MOllE '-" UNG MEN TO 
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T H E  J O H N  H A R D  e K  

NIAGARA S T E A M  P U M P, 

W 
93 t

o 
97 Pearl St., Broolcllln, B.Y_ 

Manufactured solely oy 

Hubbard &; Aller. 
ENGINES AND BOILERS, . 

Pulleys,Shafting and Hangers I 
a Specialty. 

Todd &; Raft'erty Machine Co: 
MANUF ACTUREHS OF 

The Cl'le\'ratp(\ Greene Variable Cut-Of!' �;ng1ne; Lowe s 
Patent Tuhular and I-'Iue Boilers ; Plain SlJde \'alve Sl·a, 
tlonary, Hnl�ting, and Portahle Engine�. llollers of all 
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A;:-cnt6 tor the New HaHn ManufacturIng Co, 's Mal'hlll_ 
1st's Tools; for Judson's Governors and Stop-Valves; 
Sturtevant Blowers; and Differential Pulley-Blocks. 
i�(}N���<}'i�RJgN�����1fRS�\' KEW 

YOUK 

nA�IPER B E S- T-- ·�NJ) LEVER 
REG"C"LATORS GAGE COCKS. 
MURRILL &: KEIZER. 44 Holliday St •• Bah. •. AMERI(':AN- TWIST DHiLL co.� 

. . . . � ·Woonsoeket, R. I., Manufacturers of 
Patent DIAMOND SOLID EMERY \\-HEld.s, EMJ:RY WDIJ:lI:L MACHIN.' 
RY, and Al'TOXATW KNIFB GRIND-

.� �;
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m
;. ���rf�� iS7t 1874, al!o by M.C. M.A.,Boston, 

NEW YORK OFFICE, 15 NEW CnUROD STB:nT. 

Machinists' Tools. 
�:XTRA HEAVY AND IXPROV1W PATTERNS. 

LUCIUS W. POND. MANUFACTURER. 
\Vorcel!lter, IUass. 

WAREROOJI8 98 Llf?ERTY 81 . . B. Y. rT LflthF�,Pla'Urll,B()rinu .J[,lls, Drill8 ttll.l Gt!ar (Jut· 
Ur& a 8p�cialtll. 

�WAIN. 
The Mo�t Powerful, and the Only Tight 
Shutting, Good Part Gate Turbine cver 
made. Price of small wlleels to suit 
the times. Send addre�s to A. M. SWAIN 

Nortll Chelmsford, Mass. 

C. HEXRY HALL & CO., 20 Cortlandt St., "N, Y.Clty. 

THE PULSOMETER. 
The simplest. most durable and etleetlvl' 

����r:!;t���nh���' ��'��I g��)lf:rn 
its parts. It cannot get out of order. 

B r a u c h  D e p o t !! 1  
11 Pemberton Square, Boston, Ma&!. 
1327 Market 81., Ph!ladelpbla. Pa 
59 Well� St. Chicago, 111. 

IMPORTA!lfT FOR ALL LARGE CORPO­
RATIONS AND MANC"FACTURlNG CONCEltNS.­

uerk'lII Watchman's Time Detector, capable of 
controlling, wltl! the utmost accuracy, the motion of a 
;'t!�f��
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eaehes different 

�: If���I���tt�; 1!' !�::rldq,����°rJ���p���:� 
Partie! using or selllnj.\" these Instruments without au­
tllOrlty from J1le will be dealt with accorlling to law. 

THE ADJUSTABLE BROILER. 
Patent �\1�!it�
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owlnl/: to other busiue�s already estab-
For Sale. Ilshed rcqn.u,:n�.

n(�I�A.WI�}<;%�X\
I
��

. 
Dub\l(jue, Iowa. 

KI!�����l: �,to�'fJf��ct.����l���n';:�t:�� 
N O Y E ' S  

Mill PurnishingWorks 
arc the largest In the United States. Thep- make Burr 
�A��:�ll��at��r���e��I,IISp���� ���b
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adapted to ftour mills. Seud for catalogue. 
________ J:. T. NOYE & SON, llullalo, N, y, 

THE HEALD & CISCO 
Patent Centrifmral Pumps. 

VERTICAL &: I10'thZONTAL. 
Fjr�t Premium>! at �ew Orleall�, Cincinnati , and Xew 

York. 
A���f%�� °fn�m�t�,l472�rd" , 

Perfcet satisfaction J{Uaranteed. The cheapest, most �r::�:;,' ¥�g��
a
r� ,

a
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etc. Pumps with engine on frame, complete, at low 
tlKure�,for Wrecklnj(, Dredging. lrrlgatinl/:, etc. Illustra· 
ell �amphlet,free. 80J references to parties aetulllly USing 
th
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()  eR COVERING FOil BOILERS A 1\'D 
. PiPES saves Twenty per Cent In Fuel. 

OUR FELT, CEME:'>I'r, AND PAINT FOR 
HUOFS Is the best III the market. 

Asbestos Pelting 00. 
316--322 Front Sr" N.Y. 

PI '\.T E N 'r COLD  RO L L E D  
S HAF TING _ 

HOW TO JZ Thi,\, the rl.. -L:.I;- closmgm-
OBTAIN � ���:�r e�� 

cry lettcr,desclibing !i'ome invention, which comes to 
this office. A posi.tiee unswer can only be had by 
prcsenting a complete applieution for a patent to 
the Commi.<l8ioner of Parents. An application con­
sists of a Model, Drawings, Petition, Oath, and full 
Specification. Vuriousofficial rulcs and fonnalitlcs 
must also bc obscn·cd. The efforts of the inventor 
W do all this bU8iness himself are genemlly with­
out success. After great perplexity and delay, he 
is usually glad to seek the aid of persons experi­
enced in patent busina.;,s, and have all t.he work 
done over again. The best plan is to solicit proper 
advice at the beginning. If the parties consulted 
are honorable men, the Invcntor may sufely confide 
bis ideas w them; they will advise whether the Im­
provement is probably patentable, and will give 
him all the Qirections needful to protect his right. 
How Can I Best Secure My Invention " 

�rhis is an inquiry which one inventor naturally 
a.<;ks another, who has had some experience in ob­
taining patents. His answer generally is as follows, 
and correct ; 

Construct a neat model, not over a foot in uny di­
mcnsion-8maller if possiblc--and 8Cnd by expr0S8, 
prepaid, addrC88cd t.o MrNN & co., 3i Park Row, 
together with a dcscription of its opcmt.ion and 
merits. On receipt thereof, they will examine the 
invention carefully, and advise you as to its patent­
ability, free of charge. Or, if you have not time, 
or the mellDS at hand, to construct a model, make 
as good a pen and Ink sketch of the improvement 
as possible and send by mail. An answer as to the 
prospect of a patcnt will be received, usually, by 
return of mail. It is sometimcs best w have a 
search made at thc Pat.ent Office; such a measure 
often savcs the cost of an application for a patent. 

Preliminary EIamlnation. 
In order to have such search, make out a written 

description of the invention, in your own words, 
and Ii pencil, or pen and ink, sketch. Send these, 
with the fee of $.'5, by mail, addressed to MUNN & 
Co., 37 Park Row, and in due time you w:l1l receive 
an acknowledgment thereof, followed by a writwn 
report in regard to the patentnbility of your 'm­
provement. This special search is made with great 
care, among the models and patents at Washington, 
to ascertain whether the improvement. prescnted is 
patentnble. 
To Make an Application for a Patcnt. 

The applicant for a patent should furnish a mo-
del of his invention if susceptiblc of one, alt.hough 
sometimes it may be dispensed with; or if the in� 
vention be a chemical production, he must furnish 
BUmples of the ingredients of which his composition 
consists. These should be 8eeurely packed, t.he in­
ventor's name marked on them, and sent by ex­
press, prepaid. Small models, from a distance, can 
often be sent cheaper by mail. The safest way to 
remit money is by a dmft or postal order, on New 
York, payable to t.he order of MUNN & Co. Per­
sons who lh'e in rcmote pUlis of the country can 
usually purchllse drafts from their merchants on 
their New York correspondents. 

Foreign Patents. 
The population of Great Britnin is 31,000,000 ; of 

France, 37,000,000 ; Belgium, 5,000,000 ; AUstria, 36,-
000,000 ; Prussia, 40,000,000, and Rus;<ia, 7U,00(1,000. 
Patents may be secured by American cit.izens in all 
these countlies. Now is the time, whe-n bu�ine�s i!" 
dull at home, w take uu.\"untuge of t.hese imm0n;:e 

The fact that this Shaftln� lias 7� per cent g-reaJcr foreign fields. .!'>-fechanical improvemcnts of all 
�)W�cr;.
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l;g�i�,�1: i kinds arc nlways i� dcmand in Europe. There will 
We are also the �ole manufacturers of thc CELEllRAT1W i nen'r be a bettcr time than the present to t1l],0 pa­
COLLI.'if�' PAT. CO'l"i'LING, and furnish Pulleys, Hangt>r�, i tents abroad. \Ve have reliable um:inc,,;s connec-
���ilg,�tl�� t

l
�
lOst approved .m-�e�s ir�x{INHlr�M�� 011 I tion8 with the principal capitals of Europe. �\ 

'�'ry Street, 2nd and 3rd Aycnue�, P1tt�1.>urgh, Pa large 8hltre of ull the patents 8ecurcd in foreign � Stoeks of thls Shafting In �tore and for sale by I . . . 
F(;LLEH, DA

. 
N A, & FITZ, Boston, MaB�. countnes by Amencans arc obt.'"Imetl t.hrough our 

f,
EO. \LACE.& CO

·'T
l�l Chambers 8trc�r, N. 1'. Agency. Address MUNN & Co., 3-; Park Row, New IERCE & "HALING !>lllwaukee, \\ I�. 

I York. Circulttrs with full int"ormatlon on foreign 
PERFECT I patents, furni8hed free. 

N EWSPA P E R  FI LE. 
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The Koell Patent File, for 
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RICAX l'an be supplied for thc low price of$l,50bymall, 
or t;1.2� at the otlll�e of this paper. Heavy board sides; 
InscrIption, " SCIENTIFIC A)IEmCAN,' In gilt. Ne_ 
cessary tor everyone who wlshe! to preserye the paper. 

Address M U N N  & C O. ,  
Publishers j, SCfF..NTIFIC AMERICAN." 

<"nnadlan Patent!!!. 
In order to apply for a patent in Canada, the ap­

plicant must fur!!i8h a working model, showing the 
operation of the improved parts ; the model needs 
not to exceed eighteen inches on the longest side. 
Send the model, with a description of its merits, by 
express, or otherwise, to Munn & Co., 37 Park Row. 
Also remit to their order by draft, check, or postnl 
order, the money to pay expenses, which are as fol­
lows: For a five years' patent, Si5; for a ten years' 

[JANUARY 30, 

patent, $95 ; for a fifteen years' patent, $115. The 
five and ten years' patents are granted with privi­
lege of extension to fifteen years. 

Trademarks. 
Any persons or firm domiciled in the United 

States, or any firm or eorpomtion residing in any 
foreign country where similar privileges are ex­
tended to citizens of the United States, may regis­
ter their designs and obtain protection. This is 
very important w manufa.cturers in this country, 
and equally so w foreigners. For fnIl particulars 
address MUNN & CO., 37 Park Row, New York. 

DesIgn Patents. 
Foreign designers and manufacturers, who send 

goods to this country, may secure patents here up­
on their new pattern1l, and thus prevent others 
from fabricating or seDing the same goods in thIS 
market. 

A patent for a design mlly be granted to any per­
son, whether citizen or alien, for IlDy new and orig· 
inal design for a manufacture, bust, �tatu(', ulto re­
lievo, or bas relief, any Dew and originul design for 
the printing of woolen, silk, cotton, or other fab­
rics, any new and original impre&<:ion, ornument 
pattern, print, or picture, to be printed, painted, 
�t, or otherwise placed on or worketl into any ar­
ticle of manufacture. 

Design patents are equally as important to citi­
zens us to foreigners. For full particulars send for 
pamphlet to MUNN & Co., 37 Park.Row, New York. 

Copies oC Patent!!. 
Persons desiring any patent issued from 1836 t.o 

November 26, 1867, can be supplied with official cop.­
ies at a reasonable cost, thc price dcpending upon 
the extent of drawings and length of specifioa­
tions. 

Any patent issued since November 2;', 1867, at 
which time the Patent Office commenced printing 
the drawings and specificaticns, may be had by rc­
miWng to this office $1. 

A copy of the claims of any patent issued since 
1836 will be furnished for $l. 

Whcn ordering copies, please w remit for the 
same as above, and stut.c name of patentee, title of 
invention, and date of patent. Address MUNN & 
Co., Patent SOlicitors, 3i Park Row, New York_ 

MUNN & Co. will be happy to see inventors in per­
son at their office, or w advise them by letter. In 
all cases t.hey may expect an h011e8t opillilm. For 
such consultations, opinIons, and advice, ')10 cl/arge 
is made. Write plain ; do not usc pencil or pale 
ink; be brief. 

All bu�ness eommitted to our care, and all co!'­
sultations, are kcpt secret and siri('tly cunjidential. 

In all matters pertaining to patents, such as con­
ducting interferences, procuring extensions, draw ' 
ing assignments, examinations into the validity of 
patents, etc., special care and attention is given 
For infonnation, and for pamphlets of instruction 
and advice, address 

MUNN &: co., 
PUDLISHERS SCIENTIFIC AMEUICAN, 

37 Park Row, New York. 
OFFICE IN WASHINGTON-Corner F and 7th 

Streets, opposite Patent Office. 
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THIRTIETH YEAR. 

VOLUME XXXII.-NEW SERIES. 
The pUblishers of the SCIENTIFIC AMERICAN 

beg to announce that on the second day of January, 
11:175, a new volume commenced. It will continue 
to be the aim of the publishers to render the con­
tents of the new volume more attractive and use­
ful th[ln any of its predecC!!sors. 

To the Mechanic and Manufacture?'. 
No person engaged in any of the mechanical pur­

suits should think of doing without the SCIENTIFIC 

AMERICAN. EYery number contains from six to ten 
engravings of new machine8 and inventions which 
cannot be found in any other pUblication. 

Thc SCIENTIFIC AMERICAN is devoteJ: to the 
int.crests of Popular Science, the Mechanic Art8. 
Manufactures, In\--ention8, Agrieulture,Commerce, 
and the industrial pursuits generally; and it is val­

liable and instructive not only in the Workshop "nd 
:Manufactory, but also in the Household, the Li­
brary, and thc Reading Room. 

By the ncw law, the postage must be paid in 
advance in New York, by the publishers ; and the 
s1lbscriber then receives the paper by mail free of 
charge. 

TERM.S. 
*3.20 

1.60 
1.00 

One copy, one year (postage included). 
One copy, !"ix months (postage included) . .  
One copy, three months (postage inc1uded) 
One copy of Scientific American for one 

year, and one copy of cngravlng, " Men 
of l'rogress", . . .  _ . 10.00 

One copy of Scientific American for one 
year, and one copy of" Science Record" 
for 18i-!. 

Remit by postnl order, draft, or express. 
5.50 

Address all lctters and mtlke all Post Office or­

ders and drafts payabJe to 

MUNN & CO., 
37 PARK ROW, NEW YORK 
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