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IlIPBOVED SLOTTING lIACHIBE AND SLOTTING AND 

PLAIiING TOOL. 

Our engraving represents a new form of Blotting machine, 
which combines a number of the best improvements con­
tained in those of previous construction, making it a most 
compact and efficien<; machine with excellent proportions, 
which our engraving illustrates. As the general arrange­
ment of the device is familiar to mechanics, no detailed ex­
planation is required. A few dimensions, however, may be 
of iD.terest in enabling the reader to form a better idea of 
the advantages and merits claimed for the invention. The 
extreme stroke, we learn, is 8t inches, and will slot to the 
center of 36 inches. The bar, which has a vertical adjust­
ment of 10 inches, has a continuous guide, and is so con­
nected with the crank shaft as 
to have a quick return, while· it 
is perfectly balanced by the lever 
and weight shown. The pinion 
shaft has a cone of three changes 
driven by a 3 inch belt, the 
largest end of the cone being 14 
inches. The crank motion is  
driven by a gearing of seven and 
a quarter to one. The table is 
circular, has feed in three direc­
tion!, longitudinal, transverse, 
and circular, and also possesses 
traverse of 16 inches longitu­
dinally and 16t inches trans­
versely. 

All the feeda are driven from 
one feed shaft in a simple and 
effectual manner. Ther9 are sev­
eral minor conveniences about 
the machine which increase its 
value, and which the eye of the 
practical workman will readily 
underJltand. 
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contact, found it much greater than the bar would retain if 
first cooled (109 grammes instead of 54). Thus the coerci­
tive force does not diminish with heating, but increases. But 
if the force of detachment be again measured, minute by min­
ute, it is found to increase, at first very rapidly, then less so, 
till in a quarter of an hour it has quite disappeared; and this 
whether the bar be kept hot, or allowed to cool naturally. 
The transition is almost continuous from total magnetiza­
tion to remanent, which in time descends to zero. Now re­
heat the bar, .but to a less temperature. Its total magnetiza­
tion (while the current passes) is greater than in the form­
er case; but immediately on breaking, the remanent magnet­
ism is less than in that case; on the other hand, it disap­
pears less quickly, and never entirely. Again, begin with-

[IS per Annum, IN ADVANCE. 
Fuller'. Computlnl( Tele"raph. 

It is singular to how small an extent general use is ma1e 
of the various instruments which have, from time to time, 
been introduced for reducing the labor of numerical calcu­
lation. Some of theae instruments are, no doubt, coltly,but 
this is far from being the case with all. The" lliderule" 
is within the reach of every one; but how rarely do we come 
upon any person who uses it to a great extent? And yet the 
amount of fatiguing calculation a simple lllide rule may 
save is 80cething wonderful. Such rules can be made, 
and can be procured of special manufacture, which in­
creallell the range of their utility by enabling calculations to 
be made, embracing several figures. Another useful con­
trivance is the "computing telegraph" just reintroduced 

amongst us by Mr. John E. Ful­
ler, of Boston, Eng., who first pro­
duced it some thirty years ago, 
and who since that time has been 
continually improving it, so that 
at the present moment it is a most 
complete instrument. 

It consists of a squared board 
made of old tarred rope, a mate­
rial which is not given to expan­
sion or warping; upon this is 
pasted an engraved card, which 
has a graduated circle of the di­
ameter of 8, inches. Within this 
circle there is an inner circle, which 

. revolves, and is graduated in the 
same manner as the outer circle. 
The divisions are from 0 to 10, 
completing the cirl:le, and are the 
lIame for both; the divisions are 
similar to those of the ordinary 
slide rule, and decrease in a per­
fectly regular logarithmic order. 
In fact, the instrument is a circu­
lar Blide rule. It possesses a great 
ad.-ntage over the ordina.ry 
�tLUdoe rule,in conSEquence 
o(hslength (the actual length of 
the rule being 26 ·7 inches); this ad­
vantage is further increased from 
the circular arrangement being 
endless. Only one of 0 to 10 is 
required; while in the ordinary 
rule, one wants 0 to 10 and 10 to 
100. 

To the ingenious slotting and 
planing tool, which is repre­
sented in position upon 0 the 
table, we direct special atten­
tion. It consists of a steel yoke 
bar attRched to the main slotting 
bar, to which, by screws and 
tool holders, the cutting tools 
are secured, so that the faces of 
the latter may be adjusted as 
far apart, within the capacity of 
the yoke, as desired. The piece 
to be planed-say, for instance, 
a bar which it is desired to form 
into a square, hexagonal, or oc­
tagonal rod, is placed on a cen­
ter which connects with the in­
dex wheel shown on the left. 
This last is simply a disk having 
24 notches cut in its circumfer­
ence, and arranged with a stop, 
which, engaging with any notch, 
ho'ds the wheel, and come­
quently the rod to be cut, in any 
desired position. From this it 
will be evident that, by turning 
the wheel regularly one notch 0 
ahead, the tools will plane a 
twenty-four sided bar, two 
notches a twelve sided, three an 
eight sided, °and so on; so that 
a nut, for example, ·of any geo­

SLOTTING IlACHINE AND SLOTTING AND PLANING TOOL. 

The instrument, in fact, forms 
a slide rule of a very perfect cha­
racter, and enables one to work 
out the simplest and most com­
plicated atithmetical question. In 
calculations where the same factor 
has to be used many times, the 
saving of time is simply enor­
mous. Where in a multiplication 
sum the product is over four 
figures, and accuracy may be re­
quired, it is only necessary to 
make a mental calculation as to 
the tens and units, the computor 
furnishing the leading figures: 
for instance, 565 X 179= 101,135; 
the slide rule at once shows the 
101,1 and a small mental calcula­
tion gives 35 8S the final figure. 
For engineers of whatever kind, 
such a calculating machine is in-

metrical figure or section that has parallel sides, may be ac­
curately and readily made. In attaching this appliance to a 
planer, the yoke is fastened to the clapper or tool box. 

The Nllw York Steam Engine Company, of No. 98 Cham­
bers street in this city, to which enterprising concern me­
chanics and manufacturers generally are indebted for the 
production of a variety of the best forma of standard metal 
working machines now in the market, are introducing the 
improved machine tool above described. 

Further information may be had by addressing aa above. 
Parties visiting the city are invited to call and see the ma­
chine at their warerooms. 

••••• 
New HeBuUB wlth Ma,r;net •• 

The common idea is that. at each temperature, t, steel takes 
a certain magnetization, which is less as tis higher, and which 
it retains on cooling. This is not correct. M. Jamin placed 
a bar, heated in a sand bat}!. so as to receive the blue color of 
springs, in a bobbin traversed by a current, and retarded its 
cooling (by a suitable arrangement). The steel took somewhat 
lellll magnetism than if it had been cold. Then he broke the cir­
cuit, and, on examining the remanent magnetism with a proof 

out heating the bar. The total magnetism is still greater; 
the remanent (on breaking) still smaller, and inva.riable with 
the time. 

M. Gaugain observes that, when one haa magnetized an 
iron bar as strongly as it is possible to do so with a cmrent 
of given intensity, the magnetization may be considerably 
increased by using currents of the same direction, but of less 
intensity. This, however, depends on the mode of detach­
ing the armature after interruption of the current; in these 
cases it was detached by a sudden movement at right angles 
to the polar faces; if it is detached by sliding along the faces, 
the feebler currents do not add to the magnetism developed 
by the stronger initial current. M. Gaugain considers the 
detaching of the armature weakens the magnetism; and this, 
through a IIhaking (enhranlement) of the molecules of iron, 
which diminishes the coercitive force. He worke out a hypo· 
thesis of these and other phenomena. 

- --
TRA!iSPARENT GUH.-A little glycerin added to gum or 

glue is a great improvement, as it prevents the gum or glue 
becoming brittle. It also prevents gummed labels from hav­
ing a tendency to curl up when being written on. 

valuable, and no engineer's office, electrician's testing room, 
or mapufacturer's counting house should be without it.­
Engineering. ------------.. � .•. �.4.� ________ __ 
Slxt,. MlleB an Hour on the New York Central 

Hallwa,.. 

Recently, says the Syracuse Journal, a special train con­
veying Vice President Vanderbilt and other Central Railroad 
officials, consisting of an engine, (Mr. James Wood, engineer) 
and two passenger coaches, made the run from Rochester to 
Syracuse in eighty-five minutes, including one stoppage 
for water at Clyde of five minutes. This would leave the 
running time, the distance being eighty-one miles, eighty 
minutes, or at the rate of 60t miles in one hour. This is the 
fastest time on record between the two cities. _ .•.. 

AXEBICAN car wheela have now become a permanent and 
re1iable�te

.

m .. our dom9l!tic export trade. In the year 1871 
the number ported was 02,818 ; in 1872 it was 4,760, and in 
1872 it . fto 7,515, despite the stagnation of the last four 
mont�.;;.n'his is of much more importance to ,American in. 
dustritll:mterests than the question whether our raw iron C&II 
be profitably exported to England. 
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A REKARXABLE REPORT AB OUT BElIARXABLE 
PUKPI:RG E:NOINE8. 

The Proddence Journal of March 2 publishes one of the 
mOlt remarkable reports lelating to steam engine perform. 
ance that we remember ever to have read. The case seems 
to be as follows: 

In February ,1872,a contract was. entered Into by the city of 
Providence with George H, (',orliss,the well kno\VIl mechanic, 
for the construction of a pumping eDb';ne to operate a high 
service level, on the Holley system, forcing the supply of 
water into the mains as fast as required to lIupply the con· 
tlnnally varying demnd. When consumers draw heavily, 
the pumps and the engine make twenty·five double IItrokes 
per minute. At night, and when the least amount of water 
is required. the engine makes sometimes a single revolu· 
tion, or even less, per minute. The contract required the 
engine to be II capable of raising, with ease, five million 
gallons of wator in twenty.fonr hours" to s. hight of one 
hundred and twenty feet above low water, II und .. r a poBBible 
varying head of forty feet on the suction," and to " work 
Imoothly, llteadily, and eadly, when deU'I'eriug but one 
mUlion gallons in twenty four houra." The engine was to 
have been completed on October 1, 1872, and its performance 
�as to be determined by a board of e:rperts, making a com· 
petition trial with the Worthingtou duplex engine, erected 
at the Pettacousett station, south of Providence. Should 
the Corli@s prove equal to the latter engine in "practical 
value," the builder was to receive thirty. four )housand dol· 
lars, and" a further sum. equal to the estimated annual sav· 
ing (if any such saving shall be reported. by the committee) 
for ten ye&rP," not to exceed a, total of fifty· five thousand 
dollars. 

The engine was de8igned especially for the work by the 
contractor; and having been but lately ccmpleted., the trial 
has been only recently made, the report being dated February 
4 last, 8Ild signed by the well known experts Erastus W. 
Smith, FredeIlck Graff, and George H. Rf'ynolds, who, after 
long deby, were finally selected to make the omcial test. 
The contract provided that the competition should take 
place at an average delivery of two millions of gallons In 
twenty. four hours. The head at trial was approximately 
eighty.eight feet. The tests were made of forty eight hours 
duration, and were aprarently conducted, with the exceptions 
to be noted, with the care and intelligence to be expected of 
experts of high professional standing. The engines were, 
however. not overhauled, nlor were the boilers clelLDed, as 
they Ihould have been to secure the most creditable reo 
suIt.. The coal was not screened. The water supplied to 
the boilers was not measured, and no indlcatl'r cards seem to 
have been taken. Hence we are without any means of judg. 
ing whether the extraordinary difference of efficiency was 
due to differences in boilers or In engines. It is not stated 
whether the engines and pumpll were examined. to ascertain 
whether leakage occurred or not. The quantity of water 
delivered. was, however, determined by weir measurement, 
which probably gave the means 01 ascertaining pump leak· 

. age with sufficient precision. 
The results obtained are the following, when raising two 

million galloDl : 
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of lpeed. and both were found latilfactory. Both enginel ordinarily perceive any deep, dire, and hidden algnilkstlon 
are Itated by �he eommHtee to be proportioned for a delivery underlying thil very eimple statement of fact. '1'0 ihe 
of live million" of gaUODl in twenty. four hours, and they average intellect,lt appears "hat a poor inventor comes before 
were both next tested under this higher load, and alao at Congreu and uks that body to rectify a mere clerical error 
their slowest lpeedS, with resulte thus given: on the part of one olits officials, in order that he may receive 

TBIAL WITH 5.000.000 the amall sum offered him as a reward for his labor and not 
SLOWSPBlID TBIAL. GALS.DBLIVBRY. b d 

. 
ed. f th thr 1.. th f <-". lit' 

Corll •• Worthington Corlls. Wortnlnlrton e epnv 0 e same oug.. e expenBes 0 ...... IOU8 1· 
Time occupied. houn ... ... ........... H 10� 51( 

. 
gation. He cannot afford to take the matter to the courts 

Head pumped aplnst. £ect ....... 88.16 88'228 118'174 120'299 and walt for a decision, even if such were the proper couue; 
Gallon. raIled per day ........... m.741 803.917 4.881,516 5.288.188 but, armed with a written opinion of the Commissioner di· 
Coal conlumed per H bra •• lb ....... 1,427 1425'75 

Duty.l00lb •. coal.footlb ... .... 8.481.81� 138,878.3-16 rectly in his favor, simply requests our representatives to 
Cost. per annum ................ t5,208.58 ,1.m,50 quiet a legal quibble raised as to his undoubted right to his 
Revolutions. per mlDute ........... O·866 1'81 2S'2S 41'49 own,justly earned property. 

On the basis of these trials, an award is made by the com· But several acute and far reacLing minds in the House are 
mittel> of the full amount of contract price, thirty. four thou· not to be deluded by any such specious argument as this. it 
sand dollars, to Mr. Corliss. Two of the committee go still must be investigated and examined, over twelve columns of 
further than this, and recommend an additional gratuity of fine print in the Oongre8Bional RIJCord and some hours of 
twenty. one thousand dollars, in view of the II great range of valuable time. This is an attempt to embarrass the entire 
capacity" and II special adaptation" of the engine to the pe' agricultural population, to redllce the rural granger to penury 
culiar duty demanded of it. The third member demurs, and want; to impose a grinding monopoly on industry, no 
stating that he believes that II the contracto] has not accom' matter if it is through a little improvement on a well known 
plished anything valuable that he did not bind himself to machine, the whole patent right of which is to bring the 
do" by the terms of the contract, and that no" annual sav· inventor $15,000. Besides. rea.son our astute legislators. this 
ing"-which was the col!dition of this extra compensation is not the hat case, or thl> planer extension, or the sewing 
-has been shown. machine job, and there are no poor widows or lobby agents or 

We think this one of the most remarkable instances of in· other skilled talent to explain things to our sati�faction. It 
consistent report that has ever come under our observation. ill only a poor man who asks for his own; therefore we wlll 
A competitive trial shows an 6ngine, at average duty, to call his bill"dangerous legisla.tion," assume (whether rightly 
have less than half the efficiency of aLother. At maximum or not} that his pa.tent wound up on the 27th, and IIhow that 
duty, where both engines should have done most creditable we are utt",rly opposed to Congressional extensions by con· 
work, and under which conditions the committee should sidering that he asks us for one, no matter whether the facts 
have carefally determined the duty, whatever the terms of substantiate the view or not; we will persistently perceive 
the contract, in order to obtain, in the oDly lIatisfactory way, only the McCormick machines, even though they are not be. 
a knowledge of the real value of the machine., no duty test fore us and have nothing to do with the subject, 10 tbat we 
is made. At a minimum performance, one machine making can indulge in heroics over the vast amount paid by the 
but 0'866 revolutions (!) per minute, and the competing en· public for the same, and by this means we shall advertise 
gine 7 '81, a duty test i8 made. and the results, which have ourselves in the eyes of the people and glorify our names 
not the slightest value as indicating their comparitive ef· before the SCIENTIFIC AMI!.RICAN anri other journals that 
ficlenciell, are placed on record. No marked superiority of make dieagreeable remarks about monopoly jobs. 
either engine is shown in II adaptability" to the Holley sys· In the end, however: after these inge!lious special pleaders 
tem. No effort is made to determine how much of the as' had suggested enough buncombe and nonlense, had ques· 
tonishing difference noted is dua to discrepancy in apportion. tioned and cross, questioned the suvporters of the mea.sure. 
ment of boiler power, although the committee notice and reo and mad3 them state the case over nine.times, hod wa.sted 
fer, in their report, to an excessive disproportion. Yet, des· hours of valuable time where minutes would have amply 
pite the terrible failure of the engine examined, the builder sufficed, pushing aside bUlinesl of the highest importance, 
is not only given full contract price, but a majority of the the completion of which the country urgently requires: on a 
board of experts recommend the full amount of extra com. vote being taken the opposition were fortunately found in 
peDsation which wall to be allowed if anyannual saving waa the minority. and so the bill was passed. 
found to be effected, ete. • ,e,. 

We cannot believe that the trials were conducted as they DA:RGERS OF NURSERY EXPL OSIVES. 
should have been, for such lo'w duty can hardly be given Recently, in this cHy, the tront of a �y store on Broadway 
where there il not lIomething very wrong in the condition or was blown out, and several persons ba·lly injured, by the 
in tha management of the engine. Even the rerformance of explosion of percussion wafers-bits of pape.r having a small 
the Pettacouaett eDgine is lower than should have been ex· quantity of eX"plosive material upon thdm. The waferll were 
pected. ComparIng it838,ooo,OOO duty with the 70,000,000 used for firing off toys termed" parlor artillery." The toy 
reported olthe little Worthington engine at Phrenixville, or consilltll of a small barrel provided with a hammer, under 
with the splendid work done by the Leavitt engine at Lynn, which the wafer is fired, a ball of rllbber being thrown out 
M&III. (103,000.000), &II given by MeEs1'l!. Worthen, Hoadley, of the barrel on pulling the trigger. 
Kirkwood, Hermany, and Davie, we must believe that The sale of explosive toys, no m!l.tter in what form they 
lomething went decidedly wrong at Providence. We hope may appear, should be discour&ged. We have seen children 
to hear of a new and a more satisfactory trial, in which the severely burn3d by the apparently harmlells pulling craclt· 
real value of both engines will be brought out by more care· erll, throllgh accidental explosion. Explosives have no place 
ful management on the side of their constructors, and shown in the nursery. 
by BOme expert of established reputation, who will be dill· ••••• 
poeed to do the work in such a manner that the real merit of 
the competing machines will be ascertained, and who will 
make a just award without fear or favor. 

We cannot feel that, in the present case, eIther construc. 
tors or experts have done themlelvel full jlls�ice. The former 
are well known throughout the country as experienced and 
Iklllful mechanics, and the latter are fqual1y well known 88 
experts of uhimpeachable high character, personally and 
pro/e,ssionally. We should feel much rtgret If the one 
party Ihould suffer in consequence of miamanagemllnt on 
the part of their Bubordinates, or if the other ahould be in· 
jured by an evident exC88S of charity. 

------------4._'e�' •• __ --______ __ 

A OO:RGBEBSIO:RAL PATENT DISCUSSION 

On the 28th day of June, 1859, McClintock Young ob· 
talned. a patent for an improvement in hafvellting machine., 
which, under the law then in force, expired fourteen years 
from that date. The patentee then had the right to apply 
for an extension of seven yeare, which privilege he exercised 
six months previous to the expiration of his time. The case 
lay in the Patent omco until the 27th of June, 1873. when 
the Acting Commissioner was asked to grant the extension, 
the matter having boen lully adjudicated to that effect. The 
official postponed his decision until the arrival of the Com· 
missioner, who, retuming on the 28th, IIlgned and iSdued the 
necessary documents. Young then sold his extension to 
McCormick, to whom the original patent had been aBdgned 
for $10,000, for an additionaillum of $5,000; but before the 
latter consideration was paid, some lawyers raised the ques· 
tion as to the validity of the extension, on the ground that 
the patent expired. on June27, and that the extension Ihould 
have been &II of that date instead as of the follt)wing day. 

AKERICAN SODA. 

One hundred and eighteen thousand tuns of crude 80da at 
fifty dollars per tun is reported as abollt the annual impor. 
tation of ihis ealt, used, as oil.r readerl know, in the manu· 
facture of soap, glus, and other articles of general con· 
sumption. This will convey lome idea of the importance of 
the f1'l!at and wonderful natural dfposits of carbonate of 
BOd a, which have been found in the West, sIx hundred wiles 
beyond Omaha, and forty miles north of the Union Pacific 
Rail.vay. Deposits of Eoda are here found in all stages and 
conditions. In some casell, alkaline lakes are encountered, 
the water saturated with the carbonate. Olle especial de· 
posit., of many acres in extent, conBists of a crust of carbon· 
ate of BOda more than six feet deep. under which is a IItrong 
alkaline liquid. This great deposit lies there, waiting for 
people to come and take it away. In quantity there is 
enough to supply the wants of the world for an age. In 
qualIty it is supeJior to the crude article now manufactured, 
as it contains twenty per cent more of carbonate of Boda; 
while in cost it is very cheap, &8 it may be delivered in New 
York, when the railway to the deposits is opened, for thirty 
dollars per tun. The soda trade ia evidently destined. to 
change. Instead of employing vesBe!s to bring the prodllct 
here, we shall soon fill them with improved cargoet; of the 
article to go abroad. ------------4.� .• ·�I •• __________ __ 

THE GREAT LAVA FLOOD OF OREGO:R. 

Corll.ungine. Wortblngton duplex. Under the law no extension could be granted after the expi. 

Professor Joseph LaConte, of the University of Californla 
contributes to the American Journal of &ience and Art' the 
results of observations made by him during a geological tour 
In Ea.stern and Central Oregon. He states that probably the 
most extraordinary laVII. flood that ever occurred once cov· 
ered tho greater portion of NortheJ'R California. and North. 
we�tern Nevada, nearly tbe whole of Oregon, WaBhington, 
and Idaho, and ran far into Montana on the east, and Britlsh 
Columbia on the north. Derived from streama originating 
in fissures in the Coast, Colscade and Blue Ranges. it covered 
an area of 800,000 equare mUes to an averago thickness of 
2,000 feet. The whole Cascade range il composed of lava, 
tier upon tier from top to bottom, forming a depth in some 
places of 4,000 feet. The order of events which occurred lD 
the region of the Columbia river is PpblcallT depict8d 

Time ................................ 48 hrl.1!O min. (8 hr •. 0 min. ration of the original patent, and hence the point at ifsue 
Head pumped agaln.t ........... ......... l'8'288.l feet. 81'\I7'l8 feet. . 

Gallon. per twenty· four hours . ... . .. .. 2,051,589 1.992.619 arose, whether or not the same occurred on June 27 or June 
Lpakap of pumps, per c�nt ......... . ... 8'38 2 '51 28. The Commis8ioner held that June 28 was the proper 
Coal uled. pounds ................. ....... 11:;00 5.886 date; but in order to avoid litigation, a bill wa.s recently in. 
Alhea falling throulrb grat ••• ponnd ... 1.028 486, 
Gallons raIsed. per pound of coal. . . ... 342'19 e88'lI'I' troduced in the Houae of RepreseBtatives to remove all doubts 
COlt coal per year. at tbl. rate ......... '1,382'00 �.69&OO on the subject and to confirm the validity of the extension 
Duty. due pressure noted, foot pounds 25,865.nO 118�,210 by giving to it tbe same binding effect as though it had been 

.. actual. by delivery ................ 25.170,38'\ 50,514,I11III signed. by the Commillsioner on June 27, 1873. 
Both enginel were tested for adaptability to varying rate. . We hardly think that the mOlt penetratin&' scrutiny would 
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and the writer gives wich considerable detail the natural 
phenomena which lead him to the conclllsion that the lo­
cality was a forest, probably a valley overgrown with cont­
fers and oaks. The subsoil of this forest was a coarse 
b3ulder or drift. By excess of water, either by flood or 
changes of level, the trees were In time killed, their leaves 
shed and buried in the mud and their trunks rotted to 
stumps. Then a tumultuous and rapid deposit of coarse 
drift, containing drift wood, covered up the forest ground 
and the still remaining stumps to the depth of perhaps sev· 
eral hundred feet, the surface thus formed eventually be­
coming eroded into hills and dales. Over a long period fol · 
lowing came the outbursts of lava in successive flows, with 
the silicification of the wood, and the cementation of the 
drift by the percolation of hot alkaline waters containing 
silica, as happens so commonly in s ub ·lava drifts. Finally 
succeeded the process of erosion by which the present stream 
channels, whether main or tributary, have been cut to their 
enormous depth. 

In referring to the age of the Cascade range, Professor Le 
Conte concludes that it was first born of the sea, by hori­
zontal washing and vertical s welling, probably at the eDd 
of the j urallsic, though only as a low range, continuing the 
sierra northward ; its subsequent increase took place at the 
end of the miocene, by the outpouring of the great lava 
fiood above described. 

• •• • • 
SCIENTIF(C RESULTS OF THE POLARIS EXPEDITION. 

The repor� of the voyage of the Polaris, now issuing from 
the G overnment p !inting office, contains a memorandum by 
Dr. Bessel on the scient ific results and discoveries of the ex· 
pedition. Large numbers of astronomical observations were 
made, but the records were all lost, with the exception of a 
few of little value. Soundings were taken along the coast 
of Grinnell Land, which p roved that the hundred fathom line 
follows the coast at a distance of about fifteen miles from 
Smith's Sound. One of the ClLllts brought up an organi�m of 
still lower type than the bathybiuB discovered by the English 
dredging exp08ition. It was called the protobatltybiua robe· 
Bonii. The aurora was frequently observed, but it never 
appeared with sufficient brilliancy to pl'oduce a spectrum. 
The most careful examinations failed to show any elec· 
tricity in the atmosphere. The land was covered by drift, 
the main lin':! of which, indicating its motion, runs from 
north to south. 

. 

Although the details of the discoveries are very meager­
and , owing to the loss of specimens as well as records ,  no·  
thing can be done to ampli fy them-Dr. Bessel believes 
that the voyage hilS not been without re�uIts of the highest 
importance. The!le he Bummarizes as, first, the fact that the 
Polaris reached 82· 16' N . ,  a higher latitude than has been 
attained by any other ship ; Becoud, the navigability of Ken 
nedy Cbannel has been proved beyond a doubt ; third, np. 
ward o f  700 miles of Coast line h ave been discovered and 
surveyed ; and fourth, the insularity of Greenland has been 
demonstrated.  • • ••• 

lfERVE FORCE. 

Dr. Brown S�quard is delivering, in Boston, a courlle of 
lectures on a topic regarding which little is positively 
known to the world in general, and which, so far as pO!lular 
ideas are concerned, is so enshrouded with fogs of animal 
magnetism, electro-biology, power of the will, psychic 
power, and kindred theories, tbat there are few who can 
definitely and clearly lay down the certain facts which 
modern investigation has proved to be true. There are not 
probably many physicians who have cade the matter one of 
such d�ep and extensive researeh a8 has Dr. Seq uard ; and 
hence the discourses and opinions emanating from so high 
an authority are especilllly welcome, and the very curions 
and instructive information contained in them will, from the 
very circumstance of its being so little u nderstood, have the 
additional charm of new revelations in science.' 

There are t wo eler::.ents in the nervous system, which, 
uni ted together,are nevertheless absolutely distinct. One is 
the nerve eell with its filamen ts or prolongations, the other 
the fibers. Witbin the nervous centers, that is, the brain and 
apinal eord. there is but olle of these fibers united with the 
eells. In other rarts of the body there are cells which have 
two real fibers st9.1'ting from them, besides the ramificationI.'. 
Produced in these elements is the force which manifest 
itself in nervous actions, bui it is proved that nervous for 
can nevertheless exist without the elements. In some 10 
forms of creation, there are tissues which do not represent a1 
all the known elements of the nervous eystem, and b 
disease the latter organization in man may be transforme 
beyond recognition, and yet the nervous'force still manifest 
itself. There is no likelihood, however; that nervous force 
can show it�elf outside the boundaries of the system, no 
facts in proof of such an idea and hence at the very outset, 
Dr. Sequard deLls a crushing blow at the fundamental theo. 
ries of animal magnetism. The transformation of nervous 
into motor or other forces ls, howev!:!r, possible, and is con­
Slantly exemp1l6ed in the actions of our bodies. Certain 
animals evolve l ight 88 a tran sformation of the force, others 
electricity ; and Dr. Sequard tells us that, in severe cases of 
consumption, patients in a high state of nervousness evolve 
visible illumination from the lungs. The chemical changes 
occurring in the body take pla.ce under this infiuence ; there 
seems to be, although the circums tance is not de anitely de· 
cided, a transformation of light, acting upon the retina, into 
nervous force, and motion such as shampooing or knesding. 
of the limbs all increases ita quantity, as does also heat. 
The applicati:>n of heat to ehildren, the leeturer eonsidered, • exceedingly uaeful to help their development. If the air 

they breathe ia cool, and warmth is applied to their limbs, 
but not so much to the body, they eertainly grow faster. 

The blood is necessary to the production of nerve force 
itself, but oxygen alone can supply some power. Strych­
nin has also a remarkable effect. The influence of the will 
is very sligbt, and this is a wise provision of Nature to pre· 
vent foolish waste. Dr. S�quard considers that moderate 
exercise will lead to a production of nerve force and facili­
tate the employment of our brain power : but there is no 
que8tion that if we draw away more of the nerve force from 
our system than can be reproduced in a given tin.�, if we 
walk very fast, for instance, for five or six: hours. we become 
unfitted for mental work. We are weakened in every organ 
depending upon nervous force, the hear t and the lungs es­
pecially, and h ence it appears that the same focus s upplies 
the force both for physical and meutal action. The power 
is distributed as is galvanism on a cylinder ; and if a cause 
operates to divide the system into halves, each half has only 
the amount of nerve force it had before. The fact of our 
really having two brains is no objection to the unliy of the 
for.l8, because every part of our nervous system is in cloee 
.::ommunication. We cannot touch a part of the akin or any 
other portion of the organization without producing a com­
motion all over the nervous system. 

Excitability and nerve force are two very distinet , things. 
Strong persons will generally not be moved by the . former 
caUle, while on the eontrary persons who have but little 
nerve force will react under it, however slight, without giv­
ing the mind time to think what i� is. In health, nervous 
power and electricity are both present, but they are clearly 
not the same ; for the speed of the former is only from 80 to 
200 feet per second, while the latter travels a distance thou· 
sands of times greater. There are two gleat influences of 
nerve force, the production of activity either normal or mor· 
bid, and the cessation of the same. The brothers Weber 
discovered that when the big nerve in the neck which goes 
to the heart is galvanized, the organ stops passively and not 
actively as do th� muscle. of the arm when similarly in. 
fluenced. It is believed that all such phenomena occur 
through the same mechanism. An irritation starts from a 
part which can convey nervous fol'ce, and the latter, reaching 
the cells of gray matter which were active,immediately stope 
them. Dr. Waller has found that, by pressing the same 
nerve, called the par fJagum, that the motion of the heart is 
arrested to a certain extent, and relief affo!ded in cases of 
headaches, neuralgia, and similar maladies. 

Dr. Sequard says that experiment has shown that there ill 
much greater vitality in animals in America than in Europe. 
Peep Ie can withstand more terrible inj uries, and the animals 
of this continent leem to have a leSIl tendency to death by 
hremorrhage than those across the Atlantic. In addition to 
those already cited, there are many other causes which will 
often stop the heart's action ; a severe blow on the abdomen, 
a sudden douche of cold water, ckloroform,and carbonic aeid 
in the larynx are cited as examples. Galvanization of the 
cervical sympathetie!!, oft-en resorted by physicians as a cure 
for heedache is very dangerous for a similar reason. 

There is no doubt that the tespin.tory movements are all 
due to the activity of cells of gray matter, just 11.8 the move­
ments of the heart are ; the cells of gray matter,as rt'gards res 
piration, being placed on the base of the brain and in a part of 
the spinal cord. The same nerve, the par fJagum, which goes 
to the heart, has a set of fibers which,inltead of going down, 
go upward and toward those cells of gray matter in the base 
of the brain and spinal cord. So that if you divide the par 
fJagum, having one hand by which you can act on the heart, 
and another by which you can act on the brain, you can at 
will, at one moment, stop the heart's action, and in another 
stop tbe respiratory mOVAments. The stopping of the res­
piratory movement is very peculiar, and two kinds of fibera 
are able to do it. One goes to the larynx, acting by the 
superior laryngeal nerve, and acts by the C8slation of t!le 
diaphragm, which is a mUBclA of the ehest. The other need 
not here be described. Respiration can allo be stopped by 
carbonic acid in the larynx. Palpitation of the heart may 
be diminished by breathing in forcibly as much air as possi. 
b�e. In health, therefore, every act of breathing is a modera· 
tion of the heart's action. The morbid phenomenon of res­

iration can also be stopped by the infiuence of arrest. 
Coughing, for instance, can be stopped by pressing on the 

nerves of the lip in the neighborhood of the nose. A pres· 
sure there may prevent a cough when it is beginning. 
Sneezing may be IItopped by the same mechanism. Pressing 
also in the neighborhood of th" ear, right in front of the 
ear,may stop coughing. It is so alS? for hiccough, but much 
less so than for sneezing or conghing. Pressing very hard 
on the top of the mouth inside is also a means of stopping 
coughing. And the wlll has immense power there. There 
was a French loldier who nsed to say, whenever he en­
tered the wardll of his hospital , .. the first patient who 
coughs here will be deprived of food today." It was ex­
ceedingly rare that a patient coughed then. . .•. �, .. �----------

ACOUSTIC DABKNESS AND .ENTAL LIGHT. 

Professor Tyndall, in the course of a recent investigation 
into the performance of the signals which, by loud sounds 
audible at conlliderable distances, serve to warn vessels ap. 
proaching dangerous coasts during foggy weather, has been 
led not only to the determination of some important facts 
regarding the aconstic transparency and opacity of the at­
mosphere, but to the &,;Iiemplification of how the imaginat!on 
may be scientifically employed in the solution of apparently 
unanswera.')le problems. The sound producing appII.ratulI 
consisted in two large brass trumpets, 11 feet long and blown · 
by an air presaure of 18 pounds, two locomotive whiatlel, 
and an 18 pounder gun 1lred with a 8 pound charge of 

1 77 
powder. Professor Tyndall embarked aboard a small 
steamer, which, under his direction, was moved from point 
te point from the l�cality of the sounding instruments, South 
Foreland Cliff, near Dover. The observations were carried 
on over several days, with varying results, lIome of which 
the investigator found himself at a loss to explain. Thus, 
on one day the distance at which the sound could be heard 
was 51 miles ; on the next day, 10 miles. The former day 
the wind was in the direction of the sound ; on the latter, 
the wind was opposed. Again, on another oecasion it was 
noted that the Boundl were- not impai.rGd. during the contin ­
uance of rain ; though this state of the atmosphere, accord­
ing to expressed opinions, should have deadened them. A 
clear atmosphere has been. extolled as the belt for sound ; 
but the noise of the horns, says Professor Tyndall, was 
heard 121 milell dead to windward of the cliff, and while 
the latter was obseured by a thick haze. It was a curious 
and incomprehensible fact that, under these conditions, the 
sound ranged at least twice 11.8 far as it had done on days 
when neither haze nor wind was there to interfere with it. 
To add to the perplexity of the inveatigator, subaequently 
to the observation of the above phenomena, on a perfectly 
bright, clear day, with smooth sea and no wind, not a vestige 
of sound of either horn, whistle, or gun could be deteeted at 
a distance of two miles. He says he stood " ama:ted and 
confounded," for he saw no palpable clue to the sol ution of 
the problem. It was a case where one's senses are of no 
uee, where they and a.il the phil080phical instruments in the 
world cannot �e of tI Le least alsistance. How, then, is it to 
be answered ? Thele is the least shade of exultation in Pro­
fessor Tyndall's crisp sentencf'ls when he announces that by 
the scientific UBe of the imagination-a process of reasoning 
of which he is the firmest advocate, although many have 
deemed his masterly treatise on the nbject loose and illogi­
cal-he was led to a satisfactory explanation. His mind 
sets itself at work. Sulphur, reasons he, is' exceedingly 
transparent to radiant heat, whereas the ordinary brimstone 
�f commerce is highly impervi'lus to it. Why ? Because 
the brimstene does not possess the molecnlar continuity of 
the crystal, but is a mere aggregate of m inute grains, not in 
perfect optical contact with each other. When this is the 
case, a portion of the heat is always reflected on entering 
and quitting the grains. Hence. when the grains are miaute 
and numerons, this reflection is so often rt'peated that the 
heat is eniir",ly wa8ted before it can plunge to any depth in 
the s ubstance. A snowball is not optical1y continuous ice, 
but an aggregate of grains of ice ; and the light which falls 
upon the snow, being reflected at the limiting surfaces of the 
snow granules, fails to penetrate the snow to any depth. 
Thus, by the mixture of air and ice-two transparent sub­
stances-we produce a substance nerorly as impervious to 
light lUI a really opaque one. And this is eqnally true of 
foam, cloud s, and all tran�parent substances in powder. 
But to proceed further. Humboldt, in his observation of the 
falls of the Orinoco, found that the noise was three timea 
louder by night than by day. The plain between him and 
the water consisted of grass and rock int ermingled. In the 
heat of the day, the temperature of th e rock was 30· higher 
than by night. Hence, he in ferred that over every heated 
rock rose a column of air rarefied by heat, and he ascribed 
the deadening of the sound to the reflections wb ieh it en­
dured at the limitiDg surfaces of the denser and rarer air. 
Thus he proved that a non.homogeneous atmosphere is un· 
favorable to the tran smission of s �lUnd. 

Professor Tyndall says that, 11.8 he ' thus reasoned and 
stood on the deck of the steamer pondering the question of 
what could so destroy the atmosphere' over a calm sea as 
to enable it to quench in so short a distance so vast a body 
of sounds, he became conscious of the exeeeding power of 
the sun beating against his back and heating nen obj ects. 
Here was a clue, and the rapidity with which he followed it 
is well shown in the short, terse sentences which sum up a 
complete explanation of the mystery. " Beams of equal 
power," says the Professor, .. were falling on the sea, and 
must have produced copious evaporation. That the vapor 
generateii should so rise and mingle with the air as to form 
an absolutely homogeneous mixture, I considered in the high­
est degree improbable. It would be 8ure, I thought, to 
streak and mottle the atmosphere with apaces in which the 

ir would be, in different degrees, saturated or, it might be, 
isplaced by the vapor. At the limiting surfaces of these 

�ace�, though invisible, we should have the conditions 
Uecellsary to the production of partial echoes and the conse­quent waste of sound." 
. ,  Following up this mental conclusion with experimental 

iest, it waa found fully verified . A cloud coming before the 
�un checked the prociuction of vapor 80 that soundB, before 
inaudible at three miles distance , became clesrly heard. 
. Again, as the sun went down, the signals became louder and 
further recog nized to such an extent, it is stated, that at 6 
P.M. the Bound had risen to more tha.n frJrtyfold the inten. 
sity which it possessed a t  2 in the afternoon. And ihus, by 
a sim ple nse of the imaginatio n; by conceiving of a state of 
nature which the senses could not indicate, the investigator 
was led to a rtl! ult  su!ceptible of the clearest material proof. . 1.1 . 

TAKE CARE OF THE MATCHEB.-A Great Barrington (Ma�s. ) 
merchant found a box of parlor matches on the 8tore floor the 
other morning, which had been knoeked off the shelf by a rat 
or mouse over night. On opening the box the discovery was 
made tkat by the clneussion every m .. tch In the box had been 
lighted, and the wood of which they were made was chaued 
and turned brown. Forto nately the box wa, so tight as to 
smother the fire, and no harm resulted. It Wil.l a narrow es· 
cape ; and il a fire had taken place, its cause would have beel' 
a perpetual mystery • 
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IJ[PROVED SELF·CLOSING FAUCET ATTACHIlENT . 
The invention represented in our engraving is a simple at· 

tachment for barrels and similar receptacles, which is so 
constructed that a faucet may be inserted wiLh ease and safe­
ty for drawing off the contents, thus obviating the use of 
corks and the destruction of barrel heads by the repeated 
driving in of the corks now commonly used in lager beer and 
other casks. The inventor claims that the device is particu. 
larly suitable for large butts or tanks in breweries, and that 
it has been successfully used in such establishments. 

Our engraving represents the invention inserted in a cask, 
Ihown in section, to whi ch the metal faucet tube, A, is ap­
plied by means of an outer screw thread with conical incli­
nation. The head of the latter projects a little outside of 
the wood. At the inner end of this tube is a collar, B, which 
lerves as a rest for the spiral spring, C. The latter is coiled 
about a 'ubular valve, D, in the rear portion 

J titutifit �mmtau. 
mal and mechanical properties of air. One hundred cubic 
feet of the gas, at 60· Fahr. temperature, is taken sa unity, 
and curves are constructed exhibiting the changes of tem­
perature, pressure, and volume. The curves, three in num­
ber, indicate respectively temperature and pressure, the no 
transmiilsion of heat or adiabatic line, and uniform tempera­
ture and varying pressure or isothermal line. By the aid of 
suitable scales, the coincident volume for any gi ven pressure 
may be quickly read oft ; or conversely, the pressure cor­
responding to the change of volume already known may be 
noted. The temperature, similarly, due to any given degree 
of compression, can be easily found. 

The work, we think, will prove both useful and accepta. 
ble to students of science as a means of saving many long 
calculations. It is handsomely photo-lithographed. The 
drawing, which, we understand, was performed under Pro· 

---- -
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may be employed, and inaerted and charged as readily as in 
the common holder. The invention, as a whole, appears 
quite efficient and useful, and, we should imagine, woulJ 
prove a saleable addition to the stock of any stationer. 

Patented through the Scientific American Patent Agency, 
February 10, 1874. For further particulars, address the Font 
Pen Office, No. 7 Murray street, New York city. [See ad· 
vertisement in the present number of the SCIENTIFIC AlmR· 
ICAN. ] • I •• • 

The Prevention ot: the Sweatln I/: oC Leather. 

A correspondent of the Deutsche Gerber Zietung reminds 
leather dressers of the evils arising from the use of impure 
oil. He refers to the nef",rious practice of dishonest dealers 
in oil of mixing resin (which is 50 per cent cheaper) with the 
pure fish oil. The consequence is that the leather, after 

laying some time, begins to show resinou8 
of which are made apertures, E. The ex­
tremity of the valve is solid, of smaller di­
ameter, and carries, by a nut, the soft rubber 
disk, F, and also the strainer, G. The strain­
er, Ie will be noticed, fits closely over the end 
of the tube, A. The effect of the spring, C, 
and the nut, is to press the disk, F, tightly 
against the tube, A, so that no liquid can es­
cape therefrom. The object of the tube is 
also to hold a faucet, which is provided with 
suitable washers, and screws in as shown. 
When it is desired to draw oft the liquid, the 
faucet is turned in far enough to strike the 
valve, D, forcing the same back, so that the 
disk, F, i8 carried toward the inside of the bar­
rel, and the apertures, E, pass to the outside 
of the tube, A. The apparatus will then be 
in the position represented in the illustration. 
The liquid qlnsequently enters through the 
openings, E, and the strainer, G, into the 
valve, and thence to the faucet, by which it IIIPROVED SELF-CLOSING FAUCET ATTACHMENT. 

spots, sometime8 so numerous as to cover 
the whole surface of a hide. Though 
pointed out some years ago, it was again 
observed in the leather exhibited at Vienna. 
The lame correspondent suggests as a 
remedy the application of �plrit of sal am· 
moniac to the leather, which, though it 
must be repeatedly used, he aSlerts to be 
effective. According to a communication of 
Dr. Lahrmann, in a . later number of the 
�ame journal, the causes of this exudation 
must not alone be Bought in the bad quality 
of the oil, but are to be partially attributed 
to the action of oxygen on the oil , the exu· 
dation being more frequent if the leather is 
freely exposed to the air. He recommends 
the use of fish oil which has been used and 
has already undergone the prolonged chemi· 
cal changes to which fresh oil is not subjected, 
and which, if they take place in the leather 
itself, eventually involve the decay of the 

may be drawn oft nt pleasure. The strainer, G, prevents 
any impnrities from passing out, and may be cleaned 
by unscrewing the tube, A, from the barrel after the same 
has been emptied. By means of the hole and pin, H, 
throngh the end extension of the valve, D, the connection of 
parts is still further secured. On withdrawing the faucet the 
valve attachment closes upon the tube, A, and the barrel is 
ready for refilling. When the cask is shipped, the cavity in 
the tube may be closed and sealed. 

The device is made of brass or malleable iron coated with 
tin, as desired, and of any size, from one quarter inch to 
three inches in the discharge passage. It can also be used 
with globe cock connections and hose for filling casks or for 
withdrawing the contents, as may be desired. 

Pat�nted through the Scientific American Patent Agency, 
September 30. 1873. For further particulars address Mr. R. 
McConnell, Box 1,037, Omaha, Neb. 

• ••• • 
WATSON'S BUTTER FOBIlER. 

The object of this device is to produce ornamental forma 
in butter for table use with economy and dispatch. It con· 
lists of a tin tube, A, provided with a die, B, which slips into 
the same at its upper end ; these, with the follower, CJ which 
is merely a wooden plunger fitting the tube, constitute the 

entire apparatus. In using it, the butter, in a moderately 
firm condition, is made into a roll, placed in the tube, and 
forced through the die by the plunger, C ;  it issues from the 
end in a long roll, having the configuration or shape of the 
die. It is afterwards cut into short pieces for Individual use, 
arranged in a coil, or piled cross wise on plates, as taste may 
dictate. Butter so formed has an ornamental appearance 
that adds greatly to the attractions of the table. 

Patent pending through the Scientllic American Patent 
Agency. For further information, address Egbert P. Wat. 
IOn, 42 Clift street, New York. 

• ••• • 
The Thermal and IU:echanlcal Properties ot: A ir. 

Professor R. H. Thurston, of the Stevens Institute, has 
recently forwarded to us a copy of a valuable chart which 
he has lately prepared, which graphically exhibits the ther. 

fessor Thurston's direction by one of the students of the 
above institution, is admirably accurate, and deserves more 
than a passing word of praise. 

e .•. • 
FONT PEN WITH A CAPILLARY FEEDER. 

This is an ingenious little device, which will, doubtless, 
meet with a ready welcome from all whose daily duties ne­
cessitate a large amount of writing. It is a penholder in 
which any_form of pen may be used, and which contains a 

/ 

large supply of ink in its glass handle. The fluid is fed to 
the pen by capillary attraction, so that the latter is kept con­
stantly supplied as long as the contents of the reservoir last. 
The apparatus is made of neat and convenient form, and of 
metal or rubber that will not corrode with ink or be injured 
when washed in water. 

In our illustrations, Fig. 1 shows the device complete, and 
Fig. 2, a section of the apparatu8 for feeding and holding the 
pen. A is the extremity of the glass handle or reservoir, 
which is provided with a ground neck and a screw ring, B, 
which engages with the tube, C, and is 1>acked with a rub­
ber ring. D is a disk plate, fitting (movably) in the tube, C, 
and against the end of the holder, and carrying a pin , E. 
Around the latter is shown the loop of a doubled thread 
which passes down through the tube, F, its ends protruding 
at G, to touch the pen, H. The shank of the pen is firmly 
held in .. bent spring, I. 

To use the invention, the glass handle is unscrewed and 
filled with ink, and then re-attached to the tube, A. This 
may be done easily and without spilling the fluid. The ink 
moistening the end s of the pen and the thread, writing can 
be at once proceeded with, as the ink, as drawn by capillary 
attraction down_ along the latter, exudes from its ends, G, 
and so constantly supplies the pen. The quantity of'ink al. 
lowed to escape is regulated by the cap, J, which screws 
over a slotted opening in the tube, F. The ends of the thread, 
G, emerge through a -slot, and, by screwing the cap up tight­
er, may be compressed to retard or close the passage of the 
Ouid as desired. Atter being written with,the pen is laid aside, 
and never leaks, although the cap may remain open. 

We are informed that, when once filled with ink, the pen 
will be always ready for service during days or even weeks. 
It any variety of good writing flnid b8 ulled, no trouble need 
be experienced from dust or drying. Almost any sort of pen 

latter. He further strongly deprecates mixing fresh oil 
with the fish oil, advising the use of the latter alone. 

____________ 4.� •• � • •• __ ----------

SCHOFIELD'S IIlPROVED NEEDLE THREADER. 

This is an ingenious and usefui little invention which will 
doubtless save many trials of the patience as well as of the 
eyes. The inventor states that it will prove especially use· 
ful in threading medium and very fine needles, and that 
persons totally unskilled in its nse can, after an hour's prac­
tice, readily draw the end of the thread through the eye as 
rapidly as twenty-five times in a minute. 

Our engravings show its mode of operation so clearly that 
but little description is needed. The body, A, Fig. 2, is of 
thin sheet metal, and has a lateral foot to hold the instrument 
in an upright position. The projecting guide piece, B, is 
palllled up and down along the side of the needle until the 
hook, C, which is placed in the same direction as, but slight. 
ly to the side of, the guide, strikes the eye and passes through 
it. The hook is of steel and made of various sizes, some small 
enough to be used with the finest needle8. Its rear portion 
i8 bent in U shape, and is held in .. groove in the handle by 
means of plate, D, and screw. The projecting portion of the 
handle beside the hook carries a 8mall set screw, the extremi· 
ty of which is represented at E, Fig. 2. This bears against 

the hook and regulates the distance of the Bame from the 
guide, B, to be adjusted for needles of different thicknesses. 
At the other end of the handle a hook and needle guide are 
placed in similar manner, but at right angles to the body, 80 
that needles may be threaded from the sides, back, or front, 
as desired. 

A. child, it is stated, may leam to use this device in a 
few moments, while its use cannot but result in a considera­
ble saving of time and trouble. The mode of holding it in 
the hand is clearly shown in Fig. 1. 

Patented through the Scientific American Patent Agency, 
September 23, 1873. For further particulars regarding sale 
of rights, or for samples (a handle and a dozen hooks will be 
mailed for $1.50), addres8 the inventor, Mr. Thomas Schofield, 
Grass Valley, Nevada county, Cal. 
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THE NEWFOUNDLAND DEVIL FISH. 

Bome weeks since we printed a letter from a correspondent 
in St. John's, New:oundland, which was accompanied with 
a photograph, giving a description of a huge octopus or 
devil fish, found by some fishermen, entangled in their nets. 
We present herewith an engu"ing prepared from a photo. 
graph of this monster, which shows the head and arms with 
the beak in the center. The eyes are further back and do 
not appear. 'l'he nucleus ill supported on a stand, and the 
eight short arms hang down with the s uckers standing out 
prominently from the surface, the small ends resting in a 
round bath in which it had to be carried. A number of 
suckers are wanting in one arm, having been torn 
off in capturing the fish ; the rest are perfect. At 
each side of the shorter arms the two long tenta. 
cles, 24 feet each, rest on a pole over which they 
have been doubled several times, their terminations, 
covered with large and IImall suckers, hanging 
down at the extreme right and ltlft of the picture. 

It . is said that even this enormous creature is 
small beside some which infest the northern 
coasts of this continent, and of which trustworthy 
accounts are in existence. The terrible fate of 
any victim which may come witbin its clutches 
can well be imagined. Each of tue short arms 
carries one hundred suckers ; and the moment one 
of them touches the prey. the fish feels the con· 
tact and dra.ws back a membranous piston. A 
vacuum is created and the edges of the disk are 
pressed against the surface of the victim with a 
force equal to the weight of the atmosphere added 
to that of the water above. The more the victim 
writhes, the more does it come in contact with 
other disks. each of which adheres ; other arms 
soon encircle it, bringing it within reach of the 
powerful beak. " No fate could be more horrible," 
sayl! a writtlr, in concluding a very graphic de. 
scription of the monster, " than to be entwined in 
the embrace of those eight clammy, corpse· like 
arms, and to feel their folds creeping and gliding 
around you, and the eight hundred disks with 
their cold adhesive touch gluing themselves to you 
with a grasp which nothing could relax, and feel. 
ing like so many mouths devouring you at the 
same time. Slowly the horrible arms, supple as 
leather, strong as steel, cold as death, draw the 
prey under the fearful beak and press it against 
the glutinous mass which forms the body, and 
then, as the victim is paralyzed with terror, the 
powerful mandibles rend and devour. " We doubt 
if the most depraved opium eater, in those terrible 
stages of delirium which succeed the delightful 
dreams induced by the drug, could imagine anything much 
more dreadful than such a death. 

• ••• • 
BARNU.'S U.OV ABLE HORSESHOE CALX. 

Mr. John D. Barnum, of .Amenia Union, Duchess couniy, 
N. Y. , has invented a new removable calk for horseshoes , 
which, judging from the reI,orts of its actual use, would 
seem to be a valuable and useful article. Its object is, while 
affording a sure footing to the animal on icy pavements, to 

economize in horseshoes and time ; for instead of shifting 
shoes when the calks become worn out, it is only neclll!ll!&l'y 
to knock out the calks themselves, and very easily insert a 
new set. No especial shoe is needed, as all that is required 
to adapt the ordinary form to the device is the cutting of 
three grooves, one at either end and one near the toe, as 
shown in the annexed engraving. These groove. are made 
slightly tapering, and receive the dovetail tenon on the calks, 
as shown in the sections, A and B. The calk is attached by 
entering the lmall end of the tenon in the groove and then 
driving it ti&'htly in. The projecting extremity of the tenon 

is then struck up or hammered smooth against the outer side 
of the shoe, forming a tight clinch. 

When the calk has been worn and requires removal, it is 
only requisite to straighten out the clinched portion of the 
tenon and drive it out of the groove, when another calk may 
be inserted. Proposals regarding the investment of capital 
for manufacture, and inquiries for further information, 
should be addressed to the inventor as above. 

• ••• • 
Improvements In Concrete C on.trnctlon. 

.�A paper was recently read before the Institution of Civil 
Engineers, London, by Mr. Bindon Blood Stoney, C. E. , " On 

THE NEWFOUNDLAND DEVIL FISH. 
the Construction of Harbor and Marine Works with .Artificial 
Blocks of Large Size. II 

The \Luthor described a new method of submarine con· 
struction, with blocks of masonry or concrete far exceeding 
in bulk anything hitherto attempted. The blocks were 
built in the open air on a quay or wharf ; and after from two 
to three months' consolidation, they were lifted by a power· 
ful pair of shear legs, erected on an iron barge or pontoon. 
When afloat, the blocks were conveyed to their destination 
in the foundations of a quay wall, breakwater, or similar 
structure, where each block occupied several feet in length 
of the permanent work, and reached from the bot-tom to a 
little above low water level. The superstructure was after· 
wards built on the top of the blocks in the usual manner by 
tidal work. By this method the expenses of cofferdams, 
pumping,staging,and similar temporary works were avoided, 
and economy and rapidity of execution were gained, as well 
as massiveness of construction, so essential for works ex· 
posed to the violence of the sea. There was now being built 
in this manner an extension, nearly 43 feet in hight, of the 
North Wall Quay in the port of Dublin. Each of the blocks 
which composed the lower pari of the wall was 27 feet high 
21 feet 4 inches wide at the base, 12 feet long in the d�c· 
tion "f the wall, and weighed 350 tuns. The foundation for 
the blocks was excavated and leveled by meanll of a diving 
bell, the chamber of which was 20 feet square and 6t feet 
high. When the men were at work, the bell l8Ited on the 
bottom. .A tube or funnel of plate iron, 8 feet in diameter, 
rose from the center of the roof of tue bell to leveral feet 
above high water level. An air lock in the top of this fun· 
nel afforded a p&llllage up or down, without the bell having to 
be lifted out of the water. The material excavated was cast 
into two large trays, suspended by chains from the roof of 
the bell ; when these were filled, the bell was lifted a few 
feet off the bottom,and the bell barge was drawn a short dis· 
tance away from the line of the wall, where the stuff was 
discharged, by tilting the trays, and the bell returned to its 
work again. The hull of the floating shears was rectangular 
in cross section, 48 feet wide and 130 feet long. The aft end 
formed a tank, into which water was pumped to balance the 
weight of the block suspended from the shears at the bow of 
the vessel. The shear legs were rectangular tubular pillars 
of plate and angle iron, with a cross girder resting on the 
top ;  above this girder there were two sets of pulleys, through 
which were reeved the lifting (pitch) chains, formed of one 
and two flat links alternately. There were eight parts to 
each chain, or sixteen partll altogether, so that each part had 
to .upport, theoretically, one sixteenth of the suspended 
block. The inner ends of the chains passed down to the 
deck, where they were controlled by a:pair of powerful crab 
winches driven by a 14 horse power steam engine, which 
also worked a centrifugal pump for fllling or emptying the 
tank. The slack of the chain II, after pall.inr through the 
erab winehes, was led under the deck, and was coiled up in 
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the engine room over fixed pulleys by two donkey engines. 
When paying out chain, the donkey engines were thrown 
out of gear, and the crab winches on deck hauled up the 
slack according as it was wanted. T wo cast iron girders 
were built into the bottom of each block, and at the end of 
each girder there was a rectangular hole. Four vertical 
tubell were built in the block over these holes in the girders, 
and the suspending bars were lowered from above and turned 
at right angles, so that their ends, which were T shaped, 
caught beneath the girders. The upper ends of the sus· 
pender bars were also T Rhaped, and were attached in a 
similar manner to the lower setll of pulleys, through which 

the lifting chains were reeved. When a block was 
set in place, the suspender bars were turned back 90·, 
and withdrawn for further use. E� block had 
vertical grooves left in the sides ; and when two blocks 
were in place, these grooves formed a tube 8 feet 
square. A mass of concrete was subsequently thrown 
into the grooves, to act as a key or dowel between 
block and block ; this completely plugged up the 
joints, which were only about t inch open on the 
face. 

The paper also contained a description of an annu· 
lar block of concrete 19 feet in diameter, weighing 80 
tuns, which the author constructed for the base of a 
beacon tower, in the year 1863, and conveyed two 
miles down the Liffey, where it formed its own coffer· 
dam, in water 5t feet deep at low spring tides. The 
water was pumped out by hand pumps, and the 
ground inside excavated, concrete being placed on 
the top of the ring as it sank, like the brick wells in 
India or the shafts of the Thames Tunnel. 

The method of making concrete and mortar, adop. 
ted by the author, differed in some respects from that 
in ordinary use. He preferred a rapid mh:ture of the 
ballast or sand with cement, or lime to the slow trio 
turating process of the mortar pan with edge runners. 
The concrete mixer, devised by him, driven by a 3 
horse power engine, would turn out from 10 to 12 
cubic yards per hour. The mb::er was a iixed hori· 
zontal or inclined trough, open on the top, wi�h a 
longitudinal axis, having stout iron blades at short 
intervals which, as they revolved simultaneously, 
pugged the materials and screwed them forward. 
The water was let on gradually through a rObe, and 
the first few blades incorporated the materials in 
a � dry state belore they reached the water. 

The author believed the application of the new 
system of gigantic blocks to the construction of break· 
waters would, in many cases, be cheaper, more rapid, 
and more permanent than the ordinary methods of 
construction. : S • Ie • •  

Zollner'. Horizontal Pendulum. 

M. F. Zllllner communicates to the English PMlo8ophical 
Magazine a paper on the origin of the earth's magnetism 
and the magnetic relations of the heavenly podie!!, in which 
he describes a method by which he considers we are enabled 
to measure even those small forces which are, for instance, 
produced by the difference in distance between any point on 
the earth's surface from sun or moon and the dilltance of the 
earth's center of gravity, or by difference in the centrifugal 
force of two points at different distances from the earth's 
surface. 

The apparatus ill 
reprellented in the 
accompanying en· 
graving ; a a' are 
thin watch springs 
held in continual 
t e n s i o n  by the 
weight, A, with the 
minor, 0, in front. 
The stand is made 
of iron, and the feet 
of the tripod are all 
long &II polllible, in 
order to effect very 
small ch&ngell in 
p O ll i t i o n  of the 
pointe of 11118peD· 
Ilion with regard to 
the direction of 
gravitations by the 
slow movement of 
the screws. By 
means of the Bcrew 
d, situated in a ver· 
tical plane passing 
through the two 
points of suspen· 
sion, IJ and IJ', the 
sensitiveness of the 
instrument may be 
governed, as by the relative position of the pointe, IJ and IJ', 
the time of vibration of the horizontal pendulum is deter. 
mined. A timd of vibration of 30 seconds (naIf a period) is 
easily accomplished. B is a counterpoise of A. Before the 
oscillating mase, A, and the parts belonging to it were placed 
in the rings, which fit into small incisions cut into the cyl. 
indrical axis, it was set in vibration by the direct action of 
granty round a knife edge occupying provisionally the place 
of the turning point. The time of oscillation amounted to 
nearly 0 '25 of a second. By means of a known relation, the 
the ratioll of momentl of direction are thus easily obtained, 
which are exerted by gravity Oil the vibratory m&III in the 

© 1874 SCIENTIFIC AMERICAN, INC



a::: 
horizontal and vertical di rections. The mirror attached to 
the end of the pendulum allows thfl reading off of the chan­
ges in the direction, according to the method of mirror read. 
ing, on a scale 10 feet 4f inches distant from the mirror. 
With regard to the above mentioned time of vibration of 
0 '25 second, it was calculated that a 0'2539 inch· division on 
the sCILle corresponds to a deviation of 0 0097063 second of 
an arc of  an ordinary pendulum. The instrument is so ex­
tremely sensitive that deviations of only 0 '001 second of an 
arc may be obtaioed even with a time of vibration of 14 44 
seconds. A railway train at a distance of a mile has been 
found to set the instrument in operation. 

o bservatioIlS are best made in deep and quiet mines, where 
the variations of temperature and shakings of the earth are 
absent, and all those influences can, t.herefore, be determined 
quantitati�ty which are caused either directly by volcanic 
movements of the ground, or indirectly by magnetic induc­
tion, through changes In the velocity of the streaming mass­
es on the inner part of the earth. &sides the generation of 
an inner tidal and pressure wave, the sun and moon exert a 
direct influence on the pORitions of the iostrument, because 
they attract, with different intensity, the center of gravity of 
the earth and the center of gravity of the pendulum. We 
may thus expect to determine the magnitude on which these 
influences depend, by a much extended and statistically 
headed series of observations, that is to say, the masses and 
distances of sun and moon in units of the mass and radius 
of the earth. 

Supposing the instrument set up in the meridian, the pen­
dulum, if moving only under the influence of the sun, would 
pass, in twenty-four hourI>, four times through its position 
of equilibrium in the meridian-at sunrise, sunset, and at 
the upper and under passage of the sun through the meri· 
dian. As the movement of the pendulum is not an effect of 
summature, as that of the sea in the tides, but is geterated 
directly by attractive action at a distance, it must take place 
simultaneously with the corresponding true position of the 
sun. But if gravity, as light, takes a time of abput eight 
minutes in arriving from the sun to the earth, the above po· 
sition of equilibrium would take p!ace so much later. If, 
therefore, we only succeed in determining these positions to 
within one minute of accuracy, the question whether gravi­
ty needs time for its propagation could be decided even if 
this velocity were ten times that of light. 

The discussion of observations made simultaneously in 
two vertical circles with the horizontal pend ulum, and their 
comparison with the readings of magnetic instruments, will 
supply valuable material, tending to eluc! late the causes of 
the cloee relation between the mechanical . electrical, and 
magnetic phenomena on our planet ; the explanation of 
which will, perhaps, some day gIve us al! cle U' a conception 
of the occurrences in the earth as the language of signs of 
the eenses, chiefly by the help of light, has given us of the 
occurrences on its surface.-Science Record f01' 1873. 

• ••• • 
New "'-fltalJlc Decorations. 

At a recent meeting of the Roval Institute of British Ar · 

chitect", Mr. C. H. C-ooke introduced to the profession a new 
style of-decoration, recently perfected in Paris, and applica­
ble to iron, brass, and l!linc, which is expressed simply and 
plainly as " cut work." 

The cutting of thelle metals was effected by a steam !law, 
the hardness and make of the Baw being in reality the secret 
of the whole work ; and this tool ,as was shown by the various 
specimens which were exhibited,  offered the greatest facili­
ties for the conception and working out of the most intricate 
and delicate design obtained by any other means. The zinc 
work, it was believed, would stand in this country, as at 
Paris, the effect of the weatiler,wlthout painting. 

This method of cutting through hard metals has been 
brought to great completeness, and by it could be cut brass 
and copper three inches thick and wrought iron one inch 
i'hick. The face of tbe work could be chased or engraved as 
desired ; and after the pattern required had been cut by the 
I!8W,it could be heated,and the twist to the ends or points,so 
frequent in wrought work, could be given, and certain por­
tions of the ornamental work raised or depressed as desired ; 
and this forms a combination in metal working hitherto un ­

known. 
The cost was moderate, being more than a third less in 

cost tban for the same kind of work in wrought iron as usu­
ally done. It was stated that this mode of working in metals 
off�red a valuable opportunity for the operation of the archi­
tect. It would be idle to attempt to enumerate the various 
ways the work might be applied ,  for every architect and 
actual metal worker must be aware that it was almost un­
limited in its applications. 

TlN FOIt. ORNAMENTATION. 

Mr. Cooke also said that the printing on tinfoil, in imita­
tion of wood or m arble, was applicable to wall decoration , 
woodwork, and house furniture, and would be found on ex­
amination to possess many advantages. Some would, he 
knew, object to it as a sham, but they must have some 
sham ; and for his part he looked upon thIs as very good, 
ueeful sham, especially when they could put this work upon 
damp walld, and decorate tbe surface at the same time ; be­
sides which,  it offered great facIl ities for decoration in places 
where it was ditficult to obta:n !killed labor, and the "ase 
and �kill with which it could be used would be speeialJy 
valulLble either on new buildings or temporary eN\ctions,and 
be a gred boon to our eoloni�tl!. For halls and staIrcases, it 
eertainly would be mnoh more effective and serviceable than 
paperhangillg a8 no w Uled. From the extreme thinoess of 
the material , it was capable of flllvlilloping the most delicate 
of moldings ' and Uie IMlrfaee being va.rnish.d., and tAen 

placed in a hot chamber, anti subjected to a heat of 120' 
Fah., it wall considered permanent and durable. This work 
can be obtained in rolls two and three feet wide, and eigh­
teen feet long. 

a .•. • 
The Mountains of" the United States. 

The following is the hight of the principal mountains in 
the United States, as compiled from Professor Hayden's Re­
port, in the United States Register : 

ROCKY MOUNTAINS, SIERRA NEVADA AND CASCADE RANGE. 
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Dyelnj[ and Colorlnll: Natural Flowers. 

" Paintil!g the lily " is generally considered about the 
acme of useless performances, but a correspondent of the 
Garden in the following lines tells us how to do it. The 
idea, of course, ill not to improve on Nature's handiwork, but 
simply to prepare the flowers so that they will keep for an in­
definite length of time, and, when arranged in bouquets, 
form handsome ornaments . The process,it will be sfen,may 
also be applied to grasses and mosses with very goo:!. effect. 

Dyeing is espeCially used for the red xe1'1'antlwmum an­
nuum fl. pl. , red asters, and all kinds of ornamental grasses. 

Feet . 
Mount St. Elias, Alaska, (Est. ) . . . . . . . . . . . . . . . . . . . . . . 15,860 Mix ten parts of fresh water with one part of good nitric 

Mount Fairweather, Alask!,-, (Est. ) . . . . . . . . . . . . . . . . . . 14,783 acid, plunge the flowers in, shake off the liquid;  and hang 

Mount Whitney, California . . . . . . . . . . . . . . . . . . . . . . . . 15,000 them up to dry. In this way xerranthemums, which should 

Mount Sbasta, California . . . . . . . . . . . . . . . . . . • . . . . . . . • 14,442 be cut when entirely open, will acquire a beautiful bright 

Mount Rainer, Washington Territory . . . . . . . . . . . . . . . 14,434 red tint ; while grasses only become a little pale red on the 

Mount Tyndall, California . . . . . . . . . . . . . . . . . . . . . . . . . .  14, 386 tops, but wil l keep afterwards for many years, and may, if 

Mount Harvard, ColOlado Territory . . . . . . . . . . . . . . . . .  14,270 needed, be colored otherwise at any time. Asters generally, 

Pike's Peak, Colorado Territory . . . . . . . . . . . . . . . . . . . .  14,216 when treated in this way, are not so fine as if dried in sand, 

Irwin's Peak, Colorado Territory . . . . . . . . . . . . . . . . . . .  14,192 or smoked with brimstone. To color flowers and grasses 

Gray's Peak, Colorado Territory . . . . . . . . . . . . . . . . . . . .  14, 145 blue, violet, red, scarlet, and orange, use the different kinds 

Mount Lincoln, Colorado Territory . . . . . . .  . .  . . . . . . . •  14,124 of aniline ; for yellow use picric acid, and for bright scarlet 

)fount Yale, Colorado Territory . . . . . . . . . . . . . . . . . . . . 14,081 use borax. The aniline dye should be dissolved in alcohol 

Long's Peak, Colorado Territory . . _ . . . . . . . . . . . . . . • • . 14,050 before it is fit for use, in whiCh condition it should be kept 

Mount Brewer, California . . . . . . . . . . . . . . . . . . . . . . . . . .  13,886 in well closed bottlps until it is required. It may also be 

Mount Hayden. Wyoming Territory . . . . . . . . . . . . . . . . 13,858 purchased in a dissolved condition of any respectable chemise. 

Horse Shoe Mountain, Colorado Territory . . . . . . . . . . . 13,�06 To color by means of aniline, take a porcelain or any other 

Silver Heel's Mountain, Colorado Territory . . . . . . . . 13,650 well glazed vessel, pour in so;ne boiling water, and add 8Il 
Fremont's Peak, Wyoming Territory . . . . . . . . . . .  ' "  13, 570 much dissolved aniline as will nicely color the water. Ac-

Mount of the Holy Cross, Colorado Territory . . . . . _ . 13, 500 cording to the quantity of aniline used, the color of the 

Mount Hodges, Uintah \fountains . . . . . . . . . . . . . . . . .  < .  13,500 flowers will become more or less bright. After the water 

Mount Tohkwano, Uintah Mountains . . . . . . . . . . . . . . •  13,500 has cooled a little, plunge in the flowers or grallses, and keep 

V 1· , P k C 1 d T . 13,45" them in it till they are nicelv colored ; then rinse in cold e Ie s ea , 0 ora 0 ern tory . . . . . . . . . . . . . . .  _ . . • v 
M • d bo C 1 d T . 13,402 water, shake off the liquid ,and hang them up in the open air ount .nu u n, 0 ora 0 errltory . . . . . . . . . . . . . .  . 
Gilbert's Peak, Uintah Mountains . . . . . . . . . . . . . . . _ , • •  13,250 to dry. To obtain a fine blue, take aniline bleu de lian, boil 

Mount Dana, California. _ . . . •  . . . . . . . . . • . • • • . . . . .  . . 13,227 the color with the water for five minutes, and then add 

Mount Lyell, California . . • • . . • • . . . . . . . . . . . . . . . . . . . .  13,217 a few drops of sulp1lUric acid before using. For violet, 

M G C 1 d T . 13, 29.3 use one part aniline violet and ono part of aniline ble·u de ount uyot, 0 ora 0 errltory . . . . . . . . . . . . . _ . . . _ • _ 
Parry's Peak, Colorado Territory . . . . . . . . . . . . . . . . . . .  13,133 lian ; for red, aniline fuchsin ; for scarlet, one part of aniline 

Three Teton's, Idaho Territory . . . . . . . . . . . . . . . . . . . . .  13,000 fuchsin and one of aniline violet ; for orange,aniline d'orange ; 

Bald Mountain, Idaho . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,000 for lemon color. picric acid, which should be dissolved in 

Mount Flora, Colorado Territory . . . . . . . . . . . . . . . . . . . . 12, 878 boiling water and then thinned with a little warm water. 

San Francisco Mountains, Arizona Territory . . . . . . . • •  12,052 Dip in the flowers,but do not drain off the liquid. All kinds 

Wahsatch Mountains, Utah . . . . . . . . . . . . . . . • . . . . . . . .  12, 000 of ornamental grasses can be thus colored, especially 8tipa 

S h 1 d 12,000 pennata and ammo�ium alatum, white xerranthemums, and panis Peaks, Co ora 0 Territory . . . . . . . . . . . . . . . . . _ 
Mount Englemann, Colorado Territory . . . . . . . . . . . . . . 12,000 most other everlasting flowers. Imm01'teUea. however, as 

Snow Line, 41' North Latitude. well as tile other kinds of helichrysums, must be treated. 

Mount Wright, Colorado Territory . . . . . . . . . . . . . . . . . . 11,800 differently ; their natural yellow color must first be extrac:ed 
by dipping them in boiling soap water, made with Italian Mount Silliman, California . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 , 623 

S B soap, and afterwards dried in an airy, shady place. The Mount an ernardino, California . . . . . . . . . . . . . . . . . . 1 1 ,600 
Mount Hood, Oregon . . .  ' . . . . . . . . . . . .  _ . . . . . . . . . . . . . . 1 1,225 flowers generally become closed when thus treated, and 

Mount Pitt, Oregon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 ,000 shoul:l be placed near an oven and subjected to the influence 

Lone Peak, Utah Terri tory . . . . . . . . • . . . . . . . . . . . . . . . .  11,000 of a dry hellot,when they will Boon re open. This is very im-

B W portant if they are intended to be colored ; if not, they will lack HillA, yoming Territory . . . . . . . . . . . . . . . . . . . .  1 1 , 000 . remain fine pure white immortelles. Most · immoJ1;elles, Wind River Mountains, Wyoming .Terrltory . . . . • . . .  1 1 , 000 
E .... however, are colored bright scarlet by means of borax,which lectric Peak, � ellowstone PlIork. . . . . . . . . . . . . . . . . . .  10,992 
Mount Bake!', Oregon . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . 10. 719 gives a beautiful color ; but it does not keep well, and be-

comes gradually paler. For this purpose, dissolve as much Emigrant Peak, Montana Territory . . .  - "  . . . . _ . . . . . .  10, 629 
borax In boiling water as will color it nicely ; when cool, Lassen's Butte, CaliforoIa . . . . . . . . . • . . . . . . . . . . . . . . . . 10,577 

Mount Sheridan, Wyoming Territory . . . . . . . . . . . . . . 10,420 dip the flowers, but do not allow them them to remain in 

h after they have taken the color ; if kept in too long, they Mount Was bum, Yellowstone Park . . . . . . . . . . . . . . . 10,3R8 
will not again open their flowers. The chief point in every "Tard's Peak, Montana Territory . . . . . . . . . • . • . . . . . . . .  10,371 

D I M mode of coloring immortelles is to place them first in a dry, Mount e ano, ontan&. Territory . . . . . . . . . . . . . . . . . . 10,200 
warm atmosphere, where they will open their flowers weil ; Moun t Blackmore, Montana Territory . . . . . . . . . . . . . . .  10,134 
and, after coloring, they should again be exposed to heat, by Mount Doane, Yellowstone Park . . . . . . . . . . . . . . . . . . . 10, 118 

Mount San Antonio, California . . . . . . . . . . . . . . . . . . . . .  9,931 which means they will nearly always reopen them. Very 

Mount St. Helen's (Volcano), Washington Territory . 9 ,760 nice looking immortelles are also produced by coloring only 

Old Baldy, Montana Territory. . . . . . . . . . . . . . . . . . . . . .  9,711 the center of each flower scarlet, which is done very rapidly 
with borax, by means of a small pencil or a thin wOG<ien Mount Garfield, Idaho Territory . . . . . . . . . . . . . . . . . . . .  9,704 splinter, which is dipped into the color and afterwards ap ' Mount Adams, Wuhington Territol'y . . . . . . . . . . . . . - 9,570 

h h Bridger's Peak, Montana Territory . . .  _ . . . . . .  . . . . . . . .  9,000 plied to t e center. T is is generally done by little children 

Crater Lake, Cascade Range, Oregon. . . . . . . . . . •  • . . . . 9,000 in thOile establishments in Germany and France which sup­

Mt. Olympus (Coast Range), Washington Territory. .  8,1 86 ply the trade with everlasting flowers. The following is a 

Yellowstone Lake, Wyoming Territ<>ry . . . . . . . . . . . .  7,788 very cheap and very good recipe to color ornamental grass 

Mount MItchell, Allegheny Mountains,  N. Carolina .  . 6,782 and moss a beautiful green : If a dark green is required, 
take two parts of boiling water, one ounce of alum, and half Mount Washington, White Mountains. N. Hampshire 6.285 . 

PASSES OVER THE ROCKY MOUNTAINS. 
Feet. 

32d Pa.r.allel, near EI Paso . . " . . . . . . . . . . . . . . . . . . . . . .  _ 5,714 
35th Parallel, near Albuquerque . . . . . . . . . . . . . . . . . . . . . 7,472 
38th Parallel, (Coochecopa Pass) . . . . . . . . . . . . . . . . . . . . .  10,000 
41st Parallel, (Union Pacific Railroad) . . . . . . . . . . .  : :. -: 8,241 
42d Parallel, (South Pass) . . . . . . . . . . . . . . . . . _ . . . . . . . . .  7,085 
47th and 48th Parallels, (Cadott's Pass) . . . . . . . . . . . . . . .  6,044 
47th and 48th Parall·�ls, (Deer Lodge Pass) . . . . . . . . . . . 6,200 
47th and 48th Parallels, (Lewis & Clark's) . . . . . . . . . ' "  6,323 
Flathead Pass, (Northern Montana) . . . . . . . . . . . . . . . . . .  5,459 
Kutanie Pass, (British America) . . . . • . . . . . . . . . . . . . . . .  6,000 

. PASSES OVER THE SIERRA NEVADAS. 
Feet. 

Tejon Pa.ss, 84" 45' North Latitude . . " . . . . . . . . . . . . ' "  5,250 
Walter's Pass, 35° 30' North Latitude . . . . . _ . . . . . . . . . 5,300 
New Pass, to Owen's River . . . . . . . . . . . . . . . . . . . . . . . . . . 3,164 
Mono Pass, to Mono Lake . . . . . . . . . .  _ . .  : . . . . . . . . . . . . .  10,700 
Silver Mountain Pass, to Carson City . . . _ . . . . . . . . . . .  . 
Donner Pass, (Central .Pacific Railroad) . . . . . . . . . _ . . .  _ 7,042 
Beckwith's Pass, to Pyramid Lake . . . . . . . _ . . . _ . . . . . . . 4,500 
Truckee Pass . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ _  . . . . .  . . .  7,200 
Lassen's Pass, (40° 35' North Latitude) . . . . . .  _ . . . . . . .  . 
Madelin Pass . . . . . . . . . . . . . . . . . . . . . . .  , . . . . _ _  . . . . . . . . . 5,M7 

------------4.� .• �' •• __________ __ 
P. suggests that a waterproof sizing or glazing be used 

in the manufacture of pa.per collars, so that thsy C&I1 be 
ol ... nsed lty wiping them with a lI10UieDed oloth. 

an ounce of dissolved indigo carmine ; plunge the moss or 
grass into the mixture, shake off the liquid , and dry the 
graBS or mOSB in an airy, shady place. In the winter, how­
ever, thE'Y should be dried by means of fire heat. If a light 
green is required, add to the above mixture more or less 
picric acid, according as a more or less light shade is re­
quired. 

------------4.� .• � . •• ------------
Copper Alloya and Ore •• 

Dr. Percy , in a recent lecture at the Royal School of Mines 
on the above subject, said : 

You must have observed the iron raIlings of London.  
Where the iron is in immediate contact with the lel1.d at the 
bottom, there corrosion takes place to the greatest extent. 
When two metals are brought together-say, zinc and cop­
per-they rust on exposure to air and moisture, but one of 
them serves to protect the other from rusting. To prevent 
the corrosion of the copr er on ship bottoms, SIr Humphrey 
Da.vy recommended that pieces of zinc should be placed in 
contact with the copper : by that means the corrosion <If the 
copper was prevented, but the zlnc corroded and wasted very 
rapidly. Since that time the AdmIralty have had some more 
precise t'xperimentl made on this subject, and it has been 
found that, when in contact, lead promotes the corrosion of 
copper, and copper promotes the colroBion of iron. 

What takell place when copper and lead are melted to­
gether (say) at temperature of meItiog point ? Will they 
alloy-that is, remain permanently united when the metal 
has become cold, as hi the OIM of common brass, a compound 
of .".t.ter and eopper ? Suppa .. I 1&ke & quanti.,. of C!Gppel' 
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and melt it, and add thereto an equal weight of lead and mix 
the whole together thoroughly ; theu if I take out the mixture 
and cool it rapidly, I get an ingot composed of copper and lead , 
almost wholly in mechanical mixture. Suppose, instead or  
cooling i t  rapidly I leave i t  to  cool slowly ; a n  almost com­
plete separation of the two metals takes place ; the lead , being 
the heaviest·of the t wo, accumulates at the bottom of the mold. 
The separation in thlS btter case is not perfect, for the cop­
per will retain about 2 per �en� of lead, and the lead also 
about that percentage of:copper. There is, therefore, no 
proper alloy of these metals in the strict aense:of the term. 

Next let us take copper and iron, and the iron we use will 
be that which is most like pure iron-wrought iron. Suppose 
we expose tb.e mixture of copper and iron to a very high tem­
perature ; we shall not geL anything but a mechanical mix­
ture ; when the propor tion of the iron increases beyond a cer­
tain degree, we can distinguish under the micr.Jscope small 
grains of that metal , diffused thl'ough the mass. Iron is 
a white metal, and (".opper a red one. In e",ery other 
case that I know, when two metaIs differing in 'color form a 
true al loy,',he product differs in color from either of the metab , 
but in the case o£:thls mixture of iron and' copper, the product 
is a ruddy colored mixture l ike copper, the iron being d if­
fused through it. Tb.at is to my mind a satisfactory proof that 
it is a mechanical mixture, aud not a true alloy. To get thig 
mixture in the best manner, take Bome oxide of iron and oxide 

J rimtifi' �mmtau. 
of adulterating beer, and yet the opinion of chemists hall 
been that such sugar is not fermentable. Glycyrrhizin is a 
glycoside, which, on boiling with acids, decomposes into 
glycyrretin and sugar. Even after boiling it with water, 
sugar may be detected by Fehling'l! test. Tb.e sugar obtained 
in thid manner was treated with yeast, and after three days 
the fermentation was complete, and alcohol was found in 
large quantity by means of the well known reaction convert .  
ing i t  into iodoform. During the latter stage o f  the ferment­
ation a peculiarly disagreeable putrid odor was perceived, 
and the substance emiitinlr it passed over int:> the distillate ; 
the disagreeable taste of some German beers is doubtless 
owing to this body.-Di,ngler's Polytechnisclte8 Journal. 

Amylammonlum Chloride. 

Amylammonium chloride, introduced under the skin of  
the rabbit, guinea pig, aud dog, causes, in small doses, a 
marked diminution of the pulse, and some fall in tempera­
ture. In larger dosf's convulsions are prorluced,  which 
end in death. With man a dose of from 8 to 16 grains low­
ers the pulse 10 to 20 beats per minute, and occasions a fall 
in temperature. Dr. Dujardin.Beaumetz has administered 
this ealt with vd vantage in some cases of typhoid fever. 
Amylamine has not the sedative acti'ln on the nervous sys­
tem which trimetbylamine possesse�, but surpasses it greatly 
in its effect on the pulse, and in its toxic action. 

of copper, as fine as possible, and mix them up intimately Experiments on the Preservation of EKItS. 

with some finely powdered charcoal, ILnd then subject the mass F. C. Calvert finds that eggs, either entire or pierced at 

to a high temperature ; the charcoal, as we know, will then re- the end by a fine needle, may be kept for three months 
duce both the oxides, an d  set free the meta.13 in a condition without change in an atmosphere of nitrogeu, hydrogen, or 

most favorable for their combination. carbonic anhydride. In dry oxygen entire e/Cgs undergo no 
Metallic copper or native copper is frequently found in con- change, but if the gas is moist the egg becomes covered with 

nection with other copper ores ; sometimes in vast masses, as a white filamentons mold. 
near L9.ke Superior, where it was said there was one mass of An egg pierced at the extremity soon becomes putrid either 
copper in the metall ic state weighing not less than 500 tuns. in dry or in moist oxygen, tb.e amount of oxygen conllumed, 
In this condition it is, perhaps, one of the most expeusive and of carbonic anbyuride and nitrogen evolved, being much 
ores of copper ,  for the metal is excessively tough, and cannot greater in the latter case than in the former. 
be blasted, but must be prepared for the market by being cut New laid eggs immersed in weak chlorine water contained 
up with tools. The next ore is the oxide of copper ; there in a stoppered bcntle underwent no change for nearly eight 
are really tFo oxides of copper, the red and the black, and months, but on leaving the bottle open for a week, they be­
they are among the richest ores . of copp6r. Then we have came covered with peni�illium glaucum. 
the blue and green carbonate ; tho latter is commonly called Eggs kept in a weak solution of chlorinated lime soon be­
U malachite " and is frequently applied to ornamental purpose. gan to show sigus o f change externally by the growth of 
These latter ores are compoanded of oxide of copper, carbonic penicillium. With lime water and with calcillm sulphite, 
acid. and water ; and when heated up to a good red heat, they s imilar results were observed. 
lose water and carbonic acid ,9.nd theJresidue consists of oxide of Eggs kept in solution of phenol exhibited no change for 
copper. In treating an ore of this kind, then, we may con three months. They were then slightly coated with penicil 
sider ourselves, therefore, as virtually treating an oxide of cop- lium, but their contents were perfectly sweet. 
pElr. There is another class of ores in which copper is com- / Camphor tor Seeds. 
bine:i with sulphur ; one exactly s imilar in all respects to tha According to A. Vogel, camphor is found to hllve a marked 
compound I have before de�cribed-the gray sulphide of co effect in stimulating the germinal,ion of seeds, both by 
per, an extremely valuable ore. Then there is another shortening the perio'.! of germination and c9.using more seed s 
which iron occurs as a con8tituent-�ommon yellow ore r to sprout. Turpentine has a similar action, but seems to COPl fr pyrites ; it consists of copper and iron, and sulphu . exert a hurtful inflilence on the further development of the 
Sometimes copper pyri tes is mistaken by inexperienced pe plant, which is not the case with camphor. 
sons for iron pyrites, a compound of iron and sulphur, which . . .... .. ________ _ 
is far less valuable than the other, but here is a simple test The C ostly Mistakes oC Civil Engineers. 

by which you can infallibly distinguish between them. Ap- President White, of Cornell University, makes the fol-
ply the point of a penknife in the case of copper pyrites, you lowing strong assertion in a recent lecture : 
can scratch it easily ; but in the case of iron pyrites, yon can " Another great departmeut bearing on a multitude of in-
make no mark upon it. dustries, directly and indirectly, is civil engineering. Take 

------______ •• �... • one among the fields of its activity. We have in the United 
CHEMICAL NOTES. States about 70,000 miles of railway, and every year thou-

Action of Deat on Gases and Vapor Condensed by sands of miles are added. I do not at all exalgerate when I 

Charcoal. say that millions of dollars are lost every year, by the em-

When wood charcoal, saturated with dry chlorine, is ployment 01 half  educated engineers. Proofs of this meet 
placed in the longer branch of Faraday's siphon gos-con- you on every side. Lines in wrong positions, bad grades, 
dtnsing tube, and the heat of boiling water is apl'lied to it, and curves, tunnels cut and bridget built which might be 
the shorter branch being placed in a freezing mixture, a por- avoided. All of us know the story. But this is not all. 
tion o f the gas is volatilized. Pressure being thus develoPQd, Hardly a community which has not some story- to tell of 
liquefied chlorine soon appears in the tube. The expeti- great losses entailed by bad engineering in other directions. 
ment is well adapted for a lecture demonstration. The au- Here it is the traffic of a great city street interrupted · for a 

thor has liquefied in this manner ammonia, sulphur dioxidp, year because no engineering can be found able to make the 
hydrosulphuric acid, hydrobromic acid, ethyl chloride and caloulations for a ' skew arch ' bridge, a thing which any 
cyanogen. graduate of .. .....u equipped department of 8IlIPneeriDg cau 

Wood charcoal retains so firmly the vapors of the v.olatile do ;  there it ja .. ci� IUbjeoted to enorJll9W1 loss bJ' tIia  fall­
liquids, bromine, hydrocyanic acid, carbon sulphide, f;lther Ure of its -- supply system becauae: the engin.... em­
and alcohol, that, upon repea.tin/ir with them the experiment ployed made nOc ea.lculatiOll. for the friction of wate� ia the 
just described, no liquid is obtained. pipes ; in another instance it is a whole district sickened by 

Pouillet observed a shght evolution of heat when water, masma, because a. half taught engineer was entrusted. with 
oils, ethyl acetate, and alcohol were ab�orbed by mineral its dr.inage. We must prepare men for better work ; and 
powder�, and still more marked effects with organic powders. for every dollar thus laid out, we shall create or save thou­
The author find s that, with charcoal, s till more heat than in �and(l. N ay, we shall save lives as well as money. Mr. 
the above ca�e is ghea  out when it absorbs liquids upon Baldwin Latham, in his recent book on " Sanitary Engineer­
which i t  ha�, apparen tly, no chem ical action . Thus Witll 5 lDg " and Dr. Beale, in his WOlk  on " Diseased Germs,"  
-10 grains of charcoal, and 40-80 grains of bromine, the show oy statistics that a proper application o f  engineering 
teml'erature was raised 30° C. If the charcoal had been to sewerage would eave one hundred thousand lives yearly 
previously heated to expel gas, and then cooled in v(lcuo, the in Gseat Britain alone, and the same truth holds iu this 
absorpt ion of bromine being alao conducted in vacuo, no country." 
doubt the rise of temperature would have been still gre ater: 
-Melsenc. Oomptes R3ndu8-Journal of tlte Chemical Society. 

Sugar Crom Caoutchouc. 

Caoutchouc from Madagascar yields a saccharine substance, 
which A. Gir9.rd ha" named " matezite," from the native 
word for caoutchouc. Matezite is whitEl, very soluble in  
w'1.ter, less soluble in  alcohol , from which it crystallizes i n  
t u fts. It melts a t  181°  t o  a vitreous mas", which does not 
cry stallize on cooling, and may be sublimed at 200°-210° 

without deco!llp osWon. It deposits in d rops. Its formula 
is C) OH2009 : and on treatm(On� with hydriodlc acid, it under­
goes a d "lcom position analogous to the others, forming a 
Augar called by the author matezodamboae. 

Glycyrrhizin, or Llqllorlce Juice. 

P. Griessmayer 88YS : " It has been suspectfld that sugar, 
( ::trs.cted kom liq�_ice root, has been used for tl .. 3 purpo.e 

------------.. � .•. �.------------
One Hundred and Twelve Miles an Hour on the Ice. 

The Poughkeepsie Eagle glves an interesting account of 
an example of such movement, which recently took place on 
the Hudson river at Poughkeepsie. " The wind biew very 
fr�sh from tbe south, and the owuer of the new ice boat 
Cyclone determined to take advantage of the favorable 
opportuni�y for timing his yacht. The Hudson at this point 
is very wide, and at the COUlse selected its breadth is one 
mile. Having made every preparation for the feat to be ac · 
complished, the reef points were shaken out of the Ilails, 
and every stitch of canvas spread to the gale. With two 
men on the windward runner to keep the boat down to the 
ice, the helm wall turned, the sail� filled, and in a moment, 
with every inch of canvas dIawing, she was under full head ­
way. Like an arrow from a bow she darted away on the 
course, clouds of pulverized ice following in the traok of 

1 8 1  
her runners as they hummed over the surface of the river, 
and in what seemed but an instant the liver had been crossed 
and the mile accomplished in the almost incredible time of 
thirty. one seconds, being at the rate of two miles in a min­
ute and two seconds, or 112t miles per hour. Pt;rSODs on 
shore compared the speed of the flying racer to that of a me­
teor flashing through tlie sky, and watched her movements 
with eager interest. The owner afterward put the boat 
through some movements on the ice, and astonished the 
lookers·on by sailing all the why across the river on one run­
ner, the force of the wind throwing her over on her beam 
ends and raising the windward runner from ten to twelve 
feet above the ice. Although but few were found willing to 
partake of the amusement, all peemed disposed to coincide 
in the opinion that ice yachting is the most exhilarating of 
sports, and the evolutions 01 which one of these y achts is 
capable, the most graceful of anything they had eYer wit-. 
nessed."  

We have in various articles in the back volumes of the 
SCIENTIFIC AMERICAN illustrated and described the philos­
ophy which governed the movement. of ice boats, and have 
pointed out the reasons why they were frequently driven at 
a consi derably higher v�locity tban the speen of the wind by 
which they were propelled. But we tbink the above state­
ment of velocity needs further verification. 

Allowing that the breeze which propelled the boat was a 
high wind, its velocity could not have exceeded thirty-five 
miles per honr, while the boat moved at the rate of one 
hundred and twelve and a h alf  miles per hour, which is 
faster than a tornado. The wind of the latter reaches a ve­
locity of one hundred miles an hour, pressing with a force of 
fifty pounds to the square feot upon whatever object it 
touches, sweeping away buildings and trees in itR fearfully 
rapid progress. 

Qtort't$pondentt. 
Dar_Die Law oC the Planetary Distances. 

To tM, .!u]:£tO'1' of thG &ientijic American: 
Permit me, through your valuable paper, to publish to the 

world a new harmonic law existing between pl anetary dis­
tances and motions. It is superior to Kepler's third law, 
which , although only an approximation, has been the basis of 
all theoretical astronomy for tbe last two hllndred lind fifty 
years. The following will be found mathematically exact : 

The square root of the quotient arising from d ividing the 
distance of auy exterior pl9.net by the distance of any interior 
planet, multiplied by the velocity of the exterior planet, shall 
equal the velocity of the interior planet. I give the last 
corrected figures .of planetary distancE'S and motion , so that 
any oue, acquainted with the first rules of arithmetic, can 
work the problem, proving the existence of thi8 l)eautiful r.nd 
exact law, another signature of the Omniscient Almighty : 

Mean dIstances In mile •• 
}{ercury . . . . . . . .  35392638 

Venu!! . . . . . . . . . .  66191478 

Earth . . . . . . . . . •  91430220 

Mars _ . . . . . . . . . .  139312226 

Jupiter . . . .  " . . .  495693149 

Saturn . . . . . . . . .  872 134583 

Uranus . . . . . . . . .  1753851052 

Neptune . _  . . . . .  2746271232 

Kingstown, Ind. 

Mean motion per bour. 
105 (thousand +) 330 milell. 

77 " 050 " 

65 533 

53 090 

27 744 " 

21 221 

14 963 

11  958 « 

ALRED LUTHER. 

REMARKS BY THE EDITOR.-Our correspondent should 
communicate his results to Professor Daniel Kirkwood, of 
Bloomington, Ind. , who is called by Mr. Proctor the " Kep­
ler of Modern Astronomy." Kepler's laws are as follows : 

1. Each planet describes round the sun an orbit of elliptic 
form, and the canter of the sun always occupies one of the 
foci. 2. The areas described by the radius vector of a plan­
et, round the solar foeua, are proportionate to the time taken 
in describing them. 3. The squarl's of the times of revolu­
tion of tho planets round the lIun are proportional to the 
cubes of their major axes. The pearch for this last law 
(which applies to the satellites also) cost Kepler 17 years' 
calculation. Harmonic relation appears throu�bout tile uni­
verse. �nes in mUllie, the fOl'lIlation of crysliaJa, pkyllo. 
� 01' thlul'rrangement of leaves around the stem, all Bhow 
most curious numerical relations. The lines of fluted spee­
tra of the first order are IlUpposed to be successive harm(lnics 
of a single motion in the molecnlE's of luminous glls .  Per­
haps these harmonic laws may yet teach us, beside the d is­
tances of planetll, the distance of atoms and the dze of the 
molecule. 

- - -
Charcoal Cor Wounds, etc. 

To lite Editor of the &ientijic American .-

The best sim pIe remedy I have found for surface wounds, 
such as cuts, abrasions of the skin, etc. , is charcoal. Take 
a live coal from the E>tove, pulverize it, apply it to the wound 
and cover the whole with a rag. Tb.e charcoal absorbs the 
fluids secreted by the wound, and lays the foundation of the 
scab ; it also p.-event! the rag from irritating the flesh, and 
it is antiseptic. 

If, however, you prefer a white scab to a bla,ck one, use 
quinine instead. This possesses all the virtues of the char-
coal, and is,besides, astringent and tonic. P. ------------.� . . ..  , .. ------------

HACHISCH.-M. Naquet he s lately been studying the 
pbysiological action of bachisch. The €xtract of hfmp seed 
(cannabis indica) administered to various pErsons produces 
a great exuberance of ide6.tion ; it is not new ideas, but the 
txaggeration. amplification, and combination of ideas which 
pre-ex:sted in the pfrson's mind. Hachisch prod uces one 
curious effect (which is also observed in acute mania) ; thi!1 is 
a singul&r inclinatJon to make puna and plays upon WOl'da. 
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III PROVED AUTOIIATIC TOOL GRINDING )UCHINE. 

It is hardly necessary to point out to any mechanic who 
has ever sharpened a tool, either by [hand or by the aid of 
mechanical apparatus, in connection with the grindstone, 
that the main difficulty to be overcome is the securing of a 
perfectly true straight edge. Without entering into the re­
lative merits of the various devices which have been invent­
ed in order to attain this object, we dlllllre, in the " following 
description, to call attention to an impro-..ed machine, which 
is claimed not only to grind long cutting edges perfectly 
straight, or to a perfect curve, but to perform its work auto­
matically without necessitating skilled care. It is also so 
conlltructed as to obviate the jumping of the knife on the 
stone, while its effect upon the latter is to kesp it truly round 
and square on the face. 

In our engraving the blade, A, 
which may be a tobacco, leather, 
paper, or planing machine knife, 
or in fact, any other cutter of a 
le�gth within the limits of the 
frame, is secured to a tool hold­
er, B. The latter has on its lower 
side projections through which 
passes the long rod, C. By means 
of the set screws at D, the tool 
holder, B, after being set at any 
desired angle, may be rigidly 
clamped to the rod, C, while the 
knife blade is secured and ad­
justed on the tool holder by 
means of the clamping screwr 
shown thereon. 

The rod, C, extends through 
one of the upright standards of 
the frame, and carries on its end 
an arm, E, in which is a nut 
through which passes the feed 
screw, F. The latter has near 
its end four pulleys, two of 
which are fast and two (the in­
ner ones) loose. The bands of 
these pulleys are arranged with 
a simple shifting apparatus, so 
that only one belt on the fast 
wheels can be in action at a time, the other belt slipping to 
the adjacent loose pulley. .As the belts, as will be seen from 
the engraving, are arranged so as to communicate motion in 
relativE'ly opposite directions, it Is evident that, by the means 
above described, the feed screw may be caused to revolve in 
either way at will. Communicating with the shifting device, 
part of which is represented at G, is a stop rod, H, on which 
are shown two sliding coUars, I. The rod, H, slides in its 
bearings, and is connected to a moving weight or counter­
poise, J. 

From the above it will be clear that, as the proper pulley 
is rotated, the feed screw tnrns. for example, so as to carry 
the nut on the arm, E. forward, and consequently th� tool 
holder and blade on the rod, C. Thia motion " continues until 
a downward projection on the arm, E, strikes the forward 
stop, I, carrying the s!lme along with it and thereby moving 
the IItOP rod, H. The latter pulley on the lower part of the 
counterpoise lever throws the weight over to the right, and, 
at the same time, thus shifts the belts to 
the other pair of pulleys, giving to the 
feed IIcrew a contrary motion. The result 
is that the knife is drawn along the faee • 

of the sioone in the opposite direction un. E'zj.1. 
til the other stop is encountered, the rod 
moved. belts shifted, and the same opera· 
tion repeated. 

Just to the right of the tool holder is u  
arrangement which constitutes one of the 
most important features of the machine. 
It consists of a sliding piece on the rod, 
C, to which is attached, at K, a metal 
spring which bears against the pattern I 

ther particulars may be obtained by addressing Mr. E. 
Conner, general agent, No. 95 Liberty street, New York 
city. 

• ••• • 
Chloride oC Gold Cor Tonln�. 

At a meeting of the photographic section of the American 
Institute, Mr. H. J. Newton, the President, gave the following 
description of his method of making chloride of gold :-

I take two drams of nitric acid and three drams of hydro­
chloric acid ; in that I dissolve a five dollar gold piece. That 
is pure enough ; the copper is an advantage rather than a de­
triment. ' In this way you have 135 grains of gold. Reduce 
tb.at so as to have eight grains of gold to the ounce, or one 
grain to each dram, and you will always know when you pour 
it ou(how much you have. That will give you about 16 or 17 
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fluid ounces to a five dollar gold piece. That will keep. You 
may put in salt if you choose ; I sometimes do that. This 
solution will go farther than any you buy. A few hours before 
you use it, neutralize it with bicarbonate of soda, borax, or any 
of the alkalies, according to the tone you desire. Bicarbonate 
of soda will give you a brown tone, and bora� a black. Make 
it up a:few hours before you want to use it, so that it will turn 
litmus paper blue, and I do not believe you can prepare gold 
to make better tones. When you make tbis solution it is acid, 
but you can neutralize it with bicarbonate of soda down to 
the point where a drop of it will tum green, or you can make 
it perfectly neutral, and add a little aqua regia. • ••• • 

IIIPROVED CIRCULAR AND BAND SAW SET. 

The improved saw set represented in our illustration. is 
claimed to work easily and surely and without injury to the 
saw. The manufacturers submit a large number of testi­
monials from sawyers in all parts of the country, and state 

Flj.2. 

bar, L. This piece is rigidly clamped to .,. .... ---
the rod, C, by a suitable set screw, and ill �lIiir;iii1iiiiiil 
therefore carried along with it. The ac· 
tion of the IIpring, as a moment's conside· 
ration will show, is to bear the tool against 
the stone to the exact point desired, 
while holding it rigidly to give sufficient 
play to avoid the jumping or jarring 01 
the tool against inequalities " of the sur· 
face. Hence, no matter how irregular the 
shape of the stone, the bladQ is constantly 
held against all points of its periphery. 
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Further, as the bend with this tool is a curve and not an 

angle, it is claimed that it will hold much longer, because 
the set is all equal and even fr9m the point of the tooth ; 
when the teeth are once confirmed to the set, it is only neces­
sary to renew the set by bringing the cam to a given point, 
such a. the stop on the cam. 

Reference being had to the engraving, in Fig. 1 is shown 
a circular saw in po6ition with the set applied. The opera­
tor stands behind the saw, the set being attached to the 
teeth by placing the bed die, A, on the point of tooth, so 
that the poiut will project beyond the die one sixteenth of 
an inch. 

The cam lever, B, is then brought down to the stop, C, on 
the cam, bending the tooth toward the latter. 

A four point gage is provided on the cam lever, seen at D, 
and E is a screw to adjust the same 
to the amount of set desired. The 
die bar, F, is governed by the 
thumb nuts, G, on the cam links 
projecting through the bed. 

The advantage of this arrange­
ment is that the bending power is ­
brought to bear on the tooth be­
tween the two bed bearing8, so that 
the operator has only to bear down 
on the cam lever ; and the more 
power he applies, the tighter he 
fasten!! the set to the saw. A han­
dle is provided at I for convenience 
in handling. 

For band or j ig saws, the form of 
the set, as represented in Fig. 2. ill 
changed, having a longer bed, ter­
minating in a handle baving an ad­
justable cam link which can be 
moved laterally on the bed. 

The die bar is the same as the 
circular saw set, also the cam lever, 
having a stop. These, together with 
the thumb nuts, regulate the amount 
of 'set to be given to a saw. The 
di� bar is kept in contact with the 
cam by the recoil of the spring, J. 

Sliding laterally upon the bed is 
a guide bar, K, having a narrow hanging Jip and grooves, 
and fastened in place by the thumb screw, L. 

The saw is placed on the set so as to leave the tooth to be 
set over the bed die, M. 

The sliding guide bar is then brought up to the back of the 
saw, and fastened by the thumb screw. The cam is brought 
down to the stop, giving as much set as desired by screwing 
up the thumb nut, G. 

A loose adjllstable pawl, N, is hinged to the bed, and is 
used on very fine saws, to regulate the position of the teeth 
over the die, M, by engaging the pawl with the teeth ; and as 
the saw is moved the pawl clicks on the teeth, every two 
clicks indicating the tooth to be set. The advantage of the 
pawl, in setting very fine saws, is that it Baves the close scru­
tiny otherwise needed ; and if the operator stops a moment, 
it is claimed, it shows with absolute certainty where to com­
mence again. 

The set can be used with the saw on the pulley, as it can 
be attached to a bench by the bolt, O. 
.All the various sizes of these tools are 
now being made and lIPId throughout 
the Southern and Western States by 
Cnrtis & Co. , of the Empire Saw Works. 
St. Louis, Mo. , who have the exclusive 
control of that part of the United States. 
S. C. Forsaith & Co. , Manchester, N. H. ,  
and Grandy Brothers, Stafford Springs, 
Conn. , manufacture and sell through­
out the Eastern and Mid41e States, 
from whom descriptive circulars and 
price lists can be obtained, and ''1;0 whom 
all orders should be addressed. 

Patented, through the Scientific Amer­
ieu Patent Agency, April 8, 1873. 

Prost: Stl'latlons In Mud. 

We have already shown how the angle 
of the blade is adjusted. The amount to DlPROVED CmCULAR AND BAND SAW SET. 

The Rev. F. R. Goulding, in the 
American Journal of Science and Arta, 
calle attention to the phenomenon of 
slight but plainly marked striations of 
the soil after a frost, looking as if a 
very light harrow had been drawn over 
it from northwest to southeast, leaving 
irregular furrows varying from half an 
inch to an inch and a half in depth from 
center to center. This aspect occnrs, it 
Besms, during black frosts in Upper be ground away can also be limited by 

set screw attached to the spring carrier, which, as represent­
ed, takes against the pattern bar, L. This device prevents 
any damage to the tool through inattention, as the machine 
will only allow the grinding to continue to the bounds fixed 
by the screw. By using a properly curved pattern bar to 
snit the shape of knife, blades of pecuIiar form may, through 
the operation of the spring arrangement, be ground with 
perfect curves. 

The mode of attaching the machine to the grindstone by the 
bolts and slotted plates, so as to allow of still ful'ther adjullt­
ment. is clearly indicated in the illustration. Three sizes of 
the machine are made to suit various lengths of blades, and 
also an extra smaller form for nse with the common hand 
grindstone. No honing, we are" informed, is neceseary after 
the tool has once been properly ground with the device. Fur-

that not one of the instruments has been returned to them 
for any reason whatever. 

The illustrations show the set as applied to a large circu­
lar saw and to a band saw. It is, however. we are informed, 
equally applicable to crosscut or upright blades. The inven­
tor, Mr. C. E. Grundy, is a practical sawYer of some fifteen 
years' experience. and claims that he has tried every kind of 
saw and mauner of filing, setting, and swaging, and that 
(for a circular saw to do the most work with the least amount 
of wear to the plate, bearing in mind the time required to put 
in order) teeth bent or set give the best result. 

It is evident that 80 piece of steel like 80 saw tooth point 
will bend by a slow, firm, and even pressure being applied 
where it would break by a sudden blow of a hammer, the 
twist of a wrench, or the spring of a bar of iron. 

�eorgi&, aDd the StrilB invariably run, as above noted, both 
in shaded and sunny places, and whether the air be still or 
in motion at the time. They begin to show themselves be­
fore the frozen surface has thawed. It is noted as a coinci­
dence that their direction is at right angles to the stratifica­
tion of the country, the outcroppings of the rocks being in a 
line from northeast to southwest. Can any of our corre­
spondents throw light on the question ? The writer states 
that he has examined the phenomenon quite cloHely, but can 
find no apparent cause. 

• ••• • 
A NEW tubular wicked petroleum lamp has been contrived 

by MM. DefiAnne. It consists of ten small circular wicks in 
place of one large one. They are arranged in a circle, and 
are.attached to 80 frame movable by 80 single rack. 
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HOUSE TOP GARDENING. family, who would thus, at a trifiing expense, enjoy all the wu that .team liberated at atmospheric pressure-that is, at 

In Mexico and in several other tropical countriea, aerial advantages of an extensive fir.t class winter garden on their a temperature of 2U'-and passed into any aaline solu­
gardenl!, constructed upon the roofs of the houses, are com- own premises, aa it were. Another point gained would be tion having a boiling temperature higher than that of water 
mon, and form delightful resorts for the occupants during that, by the use of one common lift (coJUltructed while the would raiBe this saUne solution to its own boilin&, point. 
the cool of the eveuingB. Various plans for so utilizing the houses are building), soil, plants, etc. , for the entire row, Thus. as Mr. Spence showed experimentally, if we take a 
tops of our city houses have already been suggested, the could be raised to the roof, and thus spare each family the IIOlutlon of nitrate of soda, which boils at 250", and if we 
latest and oue of the most practical of which is illustrated trouble and inconvenience of having such things carried up blow into that solution steam at 2120•  the temperature of 
by the annexed eugravings, extracted from the Garden. Our through the house. Bome person!!, from a desire of complete thtl solution will be raised to 2500, the steam being con­
neighboring city-Brooklyn-we may here remark, presents privacy, might objec, to this arrangement ; but we believe densed and yielding its heat. The explanation seems to be 
some extensive examples of gardens on the house tops, but that, considering the many advantages which it posaesses, that the salt has a stronger affinity for the water in the steam 
constructed on a scale of magnitude differing widely from others may be induced to giVIl it a trial, and it is, at least, as water, than the heat has for it as vapor. The water is 
the ideas contemplated in the subjoined description. Several one deserving of some consideration. therefore seized by the salt, and the latent heat is evolved 
of the finest residences are built almost on the edge of the A fernery or plant ease might be arranged to run the whole as heat of temperature. A single cubic inch of water made 
Hights, so that the roofs of the warehouses, coJUltructed at length of the front windows of a story, and be heated by a into steam at 212° will raise 6 cubic inches of water from 32° 
the foot of the declivity, are al- to 212°, which shows the enormous 
most at a level with their foun- amount of latent heat that ateam 
dations. On these roofs earth contains. In utilizing the exhaust 
has been heaped to considerable steam (at 2120) from a high preesure 
depth, so that the odd sight is engine, Mr. Spence brings it into 
presented of hadaomely laid contact with a solution that has a 
out terraced plots, covered with boiling temperature higher than that 
shrubberv and even small trees, of water. For this purpose he pre-
surmouuting massive three sto. fers to use a solution of caustic soda, 
ry and even higher brick build on account of its high boiling point, 
ings. and because it is not liable to act in-

Mr. Lascelles, a horticultural juriously upon iron. The exhaust 
builder, writes that he has steam will raise a solution of caus-
proved the practicab!lity of his tic soda to a temperature of 375° 
plan, illustrated herewith, upon (more or lellS,according to its densi-
edifices in the very heart of ty),and the heated solution is then 
London. circulated through pipes in an or-

The plan seems practical and dinary boiler, and its heat is radia-
not expensive to adapt to any ted, for the purpose of generating 
"f our city houses. steam in the place of heat derived 

The roof conservatory forms from fresh fuel. If the boiler is at 
the roof story of Mr. Lascelles' a pressure of 30 lbs., the solution 
offices ; the floor of the conser· will leave it at a temperature of 
vatory, which is on a level with 2500, so that 1250 of heat would 
the bottom ol the cornice shown have been radiated to the water. 
in our illustration (Fig. 1) forms The solution having been to some 
also the roof of the story be. extent diluted by the condensation 
neath ; it is well formed of con- of the exhaust steam, its capacity 
cret;", with iron imbedded in for heat will be reduced in a corre· 

' II ' I " ,, " I ' I ,,' I 
� to �re all � �ed ���������:���������:'���'������:��������;��� ��ng �ee ; � U �am � 
strength. Brick beds have been 1"7, , ,  II III I, I II , Itli " II ill I ' lit I '  I I  11,,1 I 2120 were again blown through it, 
formed round the sides of the �::::::::::;:::::"'-:::,� it would not reach the same tempe-
house, and these contain earth rature as before. It is therefore 
for vines, which cover the roof. passed into another boiler of ordina-
The surface of these beds ry construction, where it takes the 
forms a convenient standing place of water, and is concentrated 
place for plants in pots. The • ]I y by steam being generated from it. 
house is of wood, bent by the Fig. 1.- OUSE TOP GARDEN IN THE CIT . In this way its oTiginal capacity 
aid of steam, and well, but not expensively, constructed, and small boiler plaoed behind. a fireplace. ' From this a two inch ' for receiving heat is restored. Besides this method of uti­
the effect from the street is very good. The glass is not flow and return pipe is taken through the case, so as to hea.t lizing the waste .team of high pressure engines, Mr. 
bent, although it is so in appearance. With dense shade it when required. The space around tae pipes can be filled Spence has found the principle equally applicable, and with· 
overhead, a house of this kind would form a fernery, and, with bark, or water, if desirable. so as to produce a moist even greater advantages, to the conden�ing engine. The so­
without such shade, fruits that eadure a dry atmosphere and genial bottom heat. The ferns, mosses, and other de- lution may be brought in contact with the exhau8t steam in 
might be grown after the orchard house fashion. Abundance corative plants are arranged in flat square pans of zinc or an ordinary surface conden8er. A partial vacuum is produced, 
of water would, of course, be required in any case, but this earthenware, as shown in our sectional sketch (Fig. 2), and because, although the injected solution may be of higher 
would not lead to much inconvenience, as the ordinary sup- the effect of the whole, especially when seen from within, is temperature than the steam, its absorbing power of heat is 
ply to the house could be made available by the ciBtern be- in the aame ratio as that of cold water to steam. The solu-
ing placed on the conservatory floor. The roofs of large pub. tion is again heated to a. degree capable of generating steam, 
lic buildings, such as theaters, would afford capital sites for and the vacuum is produced. Mr. Spence maintained that if, 
winter gardens on a large scale ; water in abundance is re- by taking advantage of his father's discovery, a mode of 
quired on such roofs, and that is the chief requirement of utilizing the large amount of latent heat contained in the 
tbe plants. In such cases, the winter garden would form a steam now thrown into the atmosphere could be brought 
new and most attraetiTe feature of the establishment. As into practical operation, so that this latent heat could be 
regards businesa hoUIM, a modl1ication of the aame plan made to do actual work, the discovery, especially at the pres-
might be desirable where very good light was required in ent price of fuel, would be one of enormous value, and he 
the' upper story. Such a pleasant innovation in the cUy na- announced his intention of speedily trying tbe experiment 
turally suggests many ways in which a like kind of glus on a manufacturing scale. Mr. Crampton objected to Mr. 
house might be made to add to the comfort and elegance of Spence's project that the amount of tubing required for the 
private houses of every class, from those who could afford a conveyance of the caustic soda solution would be so large 
well furnished winter garden to those who could only use that it would eat up any profits likely to accrue from the 
the upper story as a playground for children. We are &8- discovery, and the audience generally, although the facts 
sured that the architectural difficulties �even in the present proved by Mr. Spence were new to them, seemed little diii-
state of our knowledge of the subject) are surmountable. posed to admit that they would prove to be of any practical 
The ordinary square type of glus honae would, of course, be value. On this point, however, the larger experiments 
unendurable over any handsome house. The fact, however, which Mr. Spence is abont to lnatitute must shortly remove 
that palms, and many other sub-tropical plantl, snlted for all doubt." 
decoration, thrive perfectly in a less brilliant light than that We publish the above, saYI Enginuring,beeause the facta 
of a common greenhouse, would relieve the architect from ul'on which Mr. Spence'a proposed s:lheme is bued are of some 
the necessity of making the roof a glass shed. If the ap- interest ; but it appears to us evident that, quite apart from 
proaches to the conservatory floor were, all they should be, the complication of the propo!ed arrangements, their em-
roomy and convenient, the difficulties of moving the soil, ployment could only be attended by a dead loss instead of an 
plants, etc. , would not be so great as they might at first sight economy, as the heat expended in re.evaporating the steam 
appear. This, however, seems a case to which the principle Fig. 2.-SECTION OF PLANT CASE. condensed in the caustic solution (so as to keep the latter at 
of co-operation might be advantageously applied, and we its normal density) must evidently exceed that imparted by 
commend the suggestion, for what it is worth, to the at- very effective, and affords relief to the eye, which would oth- the caustic solution to the boiler. 
tention of those who are interested in the matter. Suppose, erwise look out on a dismal prospect of blackened roofs and 
for instance, a bnllder iB about �o erect a row of a dozen or soot-begrimed chimney pots. 
so of good large houses ; each of these might be furnished . We look on this elegant innovation as a great improve­
with its conservatory on the roof, communicating with the ment, and think, with its originator, that, U generally adop­
conservatories of the houses on both sides, so that the whole ted, the appearance and comfort of our d,wellingB and offioes 
would form one continuous greenhouse, uniform in hight in the town would be considerably enhanced. 
and architecture, and so presenting a much more pleasing 
appearance, when viewed from the road or .treet, than if the 
conservatory of each house Wal detached and built in a dif­
ferent style. This would form a very fine winter garden, 
common to all the inhabitants of the row or block of houlIeII, 
much in the same way all is at present the ease with many 
London gardens now. One consideration in favor of the 
house top conservatory is the facility with which it might be 
heated ; for temperate clime plants, the always ucending 
heat of � the:house would suffice. It could be kept in excel­
len(order.b1 one] gardener, paid b,. aubecriptiol1 from 6&8h 

• ••• • 
The UtUtza&lon 01 W .. te Steam.. 

The London Times publishes the follOwing accounts of the 
system to which we briefty alluded on page 167 of our cur­
rent volume : 

On January 28, at Stafford House, Mr. Spence exhibited to a 
distinguished audience a plan by which he proposes to em' 
ploy the heat of waste steam as a substitute for fuel. This 
method il founded upon a discovery made by the father of 
the inventor, and announoed by him to the BritiSh ABBOcia­
tion at ita meetiDg at Exeter, in 1869. The diIcovery 

• ••• • 
The Main Force oC Culture. 

Science occupied a low position until of late years ; and 
great and honorable as it is now, does not deBerve to be con8id­
ered as the leading influence in culture. The main force of 
culture is industrial art. It enabled the first savages to 
make the runt knives, the atone axes and mortars, the bows, 
arrows, speare, llingll, harpoons, nets, boats, huts, fire stickB, 
and digging .ticks (the earliest implements of tillage), with­
out which they could not have raised themselves above the 
level of the brute. It enabled the stone· age savages to smelt 
copper aDd tin and unite them in a hard, elastic alloy fit for 
swords, spear heads, arrow heads, helmets, breast plates , 
shields, chisels, hoes, plow points, hammers, axes, and knives. 
Then, and not until then, did men have durable dwelliDgB of 
cut stone, productive lillage with the capacity to maintain 
many people in a lIIlall area, citie., 'national oraanizations 
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laws, well disciplined armlea, sYlltematic civil polity, religion 
and ornamental art. Several thousand years elapsed before 
this beneficent industrial spirit, which had first taught the 
savage to fa6hion tools of stone and then elevated him to the 
bronze age, raised him to the age of iron by teachin� him to 
smelt, forge, temper, and weld the most useful of all the met­
als. If the useful arts had done nothing for man but to 
teach him how to work stone, bronze, and iron, they would de­
serve the credit of laying the indispensable foundation of all 
our culture, and thus doing more for us than any other branch 
of human emplovment has done . But their service did not 
cease there. It has continued and still continues with increas­
lug beneficence. If we divide culture into a dozen eras iJ:;.stead 
of three, thA stone , bronze, and llon ages, we should have to de­
signat" nearly all of them from industrial events . The sail­
ing vessel . the mold board which turns over the furrow of 
tbe plow, the water wheel, the magnetic needle, gunpowder, 
the paper mill, movable type, the spinning wheel, the tele. 
scope, the quadrant . the chronometer, the steam engine , the 
steam boat, the steam railroad. the steam blast in smelting 
furnacBs. the puddling furnace, the rolling mill, the labor­
saving machinery of a thousand kinds-these are triumphs 
of industry, and the main cau@es of the superiority of mod­
ern over ancien t civilizBtion. It is the working man, not the 
soldier, the priest, the statesman, the philosopher, the scien­
tist. the artist. or the author. who has given us not only the 
foundation, but also most of the superstructure, of our cuI­
ture.-ODerland Monthly. . ..... .... -..-------

TO :N EW SUBSCRIBERS. 

All subscriptions to the SCIENTIFIC AMERICAN wi1l be 
commenced with the year, unless persons ,  at the time of re­
mitting, r!'quest to the contJary. Nearly all subscribers 
preserve their numbers for binding ; and in most cases where 
subscriptions are received during the first quat'ter of the 
y!'ar, if the back numbers are not sent, they are sub3equently 
ordered. To save both the subscribers and oursel"es trouble, 
the back numbers from January 1 will be forwarded, unless 
we at'e advised to the contrary. This course will be pur­
sued till April 1, after which date the paper will be sent 
from the time of receipt of remittance ; but subscription. 
may commence at any tiIne, at the request of the subscriber, 
The above regulation applies only to those who give no in­
structions, at the time of remitting, as to when they de­
sire to commence. • • • • • 

Death oC the $-10,600 CO'W. 
The celebrated Eighth Duchess of Geneva, the short horned 

cow to which we have alrE'lady referred as bringing the 
enormous price of *40,600 at the sale of Mr. Campbell, at 
New York Mills, recently died in giving birth to a calf. It 
will be Nmembered that the aniInal was purchased through 
a mistake by the agent of a noted English cattle breeder, 
and. subsequently reFold to Col. Lewis G. Morris, of Ford­
ham, N. Y. , for $30,600. The loss is not only a heavy one 
pecunillrily, but a severe disap pointment to the latter gen­
tleman , as it was his object to use the cow as a means of 
materially improving the breed of short horned cattle in the 
UDited !3tates. Col. Morris has still a large fortune invellted 
in choice !tock. 

NEW BOOKS AND PUBLICATIONS. 

HEAT AS A SOURCE OF POWER, with Applications of General 
Principles to the Construction of Steam Generators. By 
William P. Tr.>wbrid ge, Higgin Professor of Dynamic 
Engineerinl\' in the Sheffield Scientific School of Yale 
College. Price *3.50. New York : John Wiley & Son, 
15 Astor Place. 

Professor Trowbridge has su�ceeded In producing a work which, we thin .... 
eannot but be of much bene lit to every student of mecbanlcal eni1neerlng. 
It I. lnt.ended a. an Introduction to " The Study of tbe Steam and other Hea� 
Engtnes," and. as Its title Indlcates, ls devoted to the careful dilcnsslon and 
tborougb elucidation of the steam generator. Tbe various types of tbe 
atter are fully considered. and tholr tbeoretlcal and practical construction 
explalne1 . Tbe Inlttal chapter. on beat. combustion and tuel. are admlra. 
ble treatises on tbelr respective topics. clearly written. and containing the 
the m08t aoproved formulae and rules. Tbere are numerons lIIustratlonl 
and a brief appendix. with tables, &c. The volume Is eminently practical In 
Ita tendency. and wl\l fGrm a valuable band book for the profeaalonal 
englneu. 
THE CoNSTANTS OJ' NATURE. Part I. Specific Graviti88' 

BoiliJ:lg and Melting Points, and Chemical FormulB8. 
Compiled by Frank Wigglesworth Clarke, S. :8. Wash­
ington, D. C. : Smithsonian Institution. A volume of tables. complied with great labor and re.earch. of the reravl' 

tie. of nearly all known elements and compounds. Tbe work Is tboroughly 
well done, and the book will be found useful In every laboratory. 
BUILDING CONSTRUCTION : BRICK. BUILDING CONSTRUC-

TION : TIMBER. Each Two Volumes (Text and Plates). 
By Hobert Scott Burn , C. E. , Author of .. The Handbook 
of tho Mechanical A rts," etc. Each , olume, 75 cents. 

INORGANIC CHEMISTRY, for Use in Science Classes and 
Hi�her and Middle Schools. By W. B. Kemshead , 
F.R, A.S .• F.G.S. ,  Lecturer at Dulwich College, London. 
75 cents. 

ELEMENTS OF ZOOLOGY. for Schools and Science Classes' 
By M. Harbison , Head Master of the Newtownards 
Modpl Scho Jl. 75 cents. 

These volumes form parts of the admirable " ElemeJ'ltary Series " lasued 
by Messrs. G. P. Putnam'. SODS, Cl')rner of Fourth avenoe and 2Sd street 
LIke tile prevIous volumes pubUshed under tbls bead, tbey are practIcal' lucId. and conCise, and may be relied on as accnrate treatises on tbelr 
respective 8ubJects. 

Messrs. B. K. Bliss & Sons.of 23 Park Place, New York city, forward us 
tbe nlneteentb edltlon of tbelr I llustrated sprIng catalogue of seed •• 
plants. etc . ,  wltb supplement for 1874. Tbe book contains a de.crlptlve 
list of .ome 2.000 varieties of 1I0wer and vegetable seed8. a number of 
beautifully colored Iltbograpbs of 1I0wers. e tc . ,  linn an Immenee number 
of exce llellt engravIngs. There I s  besIde a large amount of valnable In_ 
formation upon tbe subject of gardening generally, wblcb will render tbe 
volume a usefnl gUide both to tbe amateur and tbe profeeslonal gardener. 
The price Is but 25 cents. Tbe same linn also laaue an abrIdged catalogue 
cont.lnlng an almanac for tbe year and useful blnta for every month. Tbl. 
la matlAld on receipt of two tbree-cent , tampe. Tbe catalogue of potatoes 
for seed. wblcb I. forwarned f!'ee. bal practical remark I on potato cuUure· 
and full description I of many new and excellent valletlel. Tbe advertise­!!leut of , til. aL�. enterprlll11l! llIn will be fouad OR the laat p&&eof W. I_e. 

[MARCH 2 1 ,  IS74. 
PATENT OFFICE DECISIONS. have arllen under" aid act . .. may be commenced and pro.ecuted, and .  If 

r�r:::fu��'::��:�·t'{.'��g� t����u�:� �o�n:!l�d�:::�,a��:'ex;��:ofb�� Vntted State. Circuit Court-Dlnrict of Dla ... chu- the remedial provisIon I at thll act sb,1I be applicable to all 8ults and pro. 
.e".. ce�g:,n���f:���et��ob���ndc:�';;ng under, a Jiatent nted under tbe act AD ... s ELECTB().NICKEL PA.TBJfT •. -Ul'IITED ST .. T1IS JlIOJ[EL OOJlPUY 11'. of 1836. are rlgbtl exiltlng under tbat act . The prov'i: declares Ihat tbe 

N. BHEPA.BD ItBITH. �f:�t��:nt::'�N;�:��!::'':.\ l'nlf:gfi 1�u:g:I�·xg{u:��erl�hr�o"';.'i:k�If.':.IJ· u� [In equlty.-Eefore Shepley, Judge .-October Term. l8"lS, to wit. February aod vend to otbers to be used. tbe Inventions clatmeD 10 the patent .  Sucb 13. 11174 .] �;:g: :vaa:u .... r�f::.� ���'fl�fe�':!��� ��� r;M�i:::e':.�st�r :�� ��te�f c��mIJ�� 
U��:oid�f:��:U;.��t��a[!��a.:i�d��i!Jf.����.\.::�r�e�!�nf:��ntt��I��� ����:��� ��'tul�als�. ���, .. :�:eib�e c":�:en�l !�t?�.reb��e��rr�:n e!����� tr.lc depoaltlon of nickel," dated Auguat 8. 1889. and May 10. 11r.0. both of But the grant beld under tbeKatent was a rljlb t. and a vested right. Such 
Wi!tt;.hp���"e':tttSs �':,�"r �t';.nl:ril�::�����a�':! t:lte���t�al't.i'::;. wao not tbe grant. It was Intended. aboul continue UJl It shoold expIre br ltl I Imtta­
orIginal and IIrst luventor of what Is claImed aa bla Invention In eHber of ����ion�h�; :�:����ll���b\�t ����1·���� ��t::t�:::'n��t�rlug���n�::�� the patents. 2. 1861, (and wblch were patents for fourteen years) may be extended for The blstory of tbe state of the art of electroplating wltb nIckel. or wbat seven years beyond tbe ortglnal terms of Ibelr limitation .  
t�o�:o��f:a%"letK!o�{��:r.;_�"e���;V;I�� �e Erc"k��S;rl�re�O �:�ed\:C�V

ee�I:,j thr: ��t��\��l!r1::bt�:�:�t:��1�nr'fIl'l:t t:::e�ol�s�n'c" �r;bltl1i� �e;;,t,I�:u�! 
�� g�l�aa��k�I '��.;�:�nr.ll��b����e opm;::.c;���"oY�f�� �����t!n� actions and cauoea of action whlcb arole prIor to July 8, 1870. on pat. nt. 
requtre repetl t ton bere, otherwise than �efeJenCe to. BDd retterat�on of, ��::::'�-:ltOthee,��r:,�I� D!t°a�:8g� :lr:�::�� '::/p'et�t S��b c��088e�C-:'�O:c·tror: tbe views expres8pd 1D that eRi e .  M.uch addl ttonal evidence bas been In- anstng on or after July 8, 1870, on such patents . But tbe point taken 111 ������f�e��!�e:fef���\�0\:f::Ia:.Seen���gc

t�elh8��ia�fo�°t�e!:&a.t !:�,:tt���� rested solely on tbe fact rbat the enactment tn reference to proRPcutlons tl h;. tbat case as autlclDatlng tbe dLleoverles and InventIons of Dr. Adams. In troduced oy the word " but ;" and h Is maintained tbat tbe elfect of ,h. 
and Is agaIn alJe�ed In thIs r.cord. accompanied wltb fUrther proof, as �::o o:ott=tn��r:i:c\��� �':.: rlf'::ttte�e��rf�elOa��:'og�e���ncIf.K::� o�lba"crl�o� 
�el�:�:nh,�����I�hoa�8lhaen:l�;t':'0���t�:11T::�1����e�u�;'!n!::! ������� ar;.erward IPeclfted, that is, to such as arose belore July 8, 1870. No luch 
scribed s lutlons p pared d d d 8CMb d i hi t t8 a d f ftr:�tp'a��:1!here·pcraonvPlroo.p::��eea glyVsetnatteodt.bheaUsSt"t, °e fe!.becetwto°rkdee"pb,Unt 1';feTtbbee Buch " n  a�ode a8 hfsl�atenr,s d�SC;;b�, 'wa:s :nkno�n i� 8n�t;,�a��tc81 �p ft- 'II ,d u' 
cation of It to tbe useful art of electro'platlng of metals, prior to the :l\s- patent and Its grant. But actlonR haD been brougbt and were pending on 
coverlea of the patentee By electro plating' of m t Is as a useful art I e�b�ID:Xfs�f�gnt:'cWtsbllnChrbega:r�Otto bseUelntssUo'ndp°ant'enatnsd wtnereePbroeVlnlSglOrneSpeOafleadl.1 mean the untform. contmuou8, and COh"erent dep08t t�; one metal upon the fiencebthe necessi ty of prov1dlng that such actions and causes of action surfllce ot' another. so a8 to produce a coattng of the desired tb1cknees, might e prosecuted In the same manner as tbough the act of 1870 had not ��f�f!ed ������!tiie��:r:gt���Y8���r�1�������:0�1�1��boef&f��e��lo��ttl�r been passed. But thp Drovlso gO�1 on to· declare that the remedial pro· 
a SOlution, wbetber auch electro-deposItion be or be not on l be aurface ����: .. �f t:�tr;� a:x��-rf::,�I! ���I�tto ��I ��It;. tl�o�a��'i[.i�r:::::��:e:..:�� Of anotber metal . And bereln. ln my view. conslats tbe dllference In tbe ously granted. It leaves existing suit a to be conQueted accordIng to the state of tbe art prior and subsequent to tbe dtscoverles of tbe patentee. remedIal p.ovllloal prescribed by the prior actl. Tbere rematn. bowever, fu��[af� ��·lfl���������3n:o��:�I'.!!'�\':; :1��!��rlt�';.r:u��'t,:��c6�0�¥.\:t�� lults to be brouf.bt on causes of action anslOg on or .fter July 8. 18'10, on 
plate tbe surface of baser metals with a coating of nIckel. resembling IU· ������t}g.:r:��ho���n�:e eif,Vn":�!�e��=sa��t ��:I��:eorr��::[ r! ver In IOBter and color. wltbout Its lhbllIty to t&rnlsb on exposure to tbe tbem. telng s .. ved ny tbe provtso, a reference to prior aectlons of Ibe act 
;��ct?:::t :l1��eU\�I�:�!�l:: �e����:�:'::�:?�b:" :��\f�rlo:�I��c�e�\I

� f�: ��g::b\b�e����� 'ro�tlc"an:s:��lr !�l�����x�::�:�ga��n::i:rn�Jg, S�I\� �: co&t1ng of otber metals would be e"tenslve, and tbe property of not nelng well a. to patenta to be I ssued under tbe act of 16'10, and to suit I to be able to tarnlsn WOUld make It eminently u.eful for all general purposes ; brougbt tbereon . Thus tbe 53d sectloD, In rcgard to relssuea. embraces yet, w ith all tbe rebearch and lnvestigatlon which have been so lavishly reissues of ex1sUng patentl. If not, as all prIor acts are repealed, there bestowed on this case, the re8pondents have sIgnally faUed to show that could be no reissues of sucb patents. The same is true of the 54th sec-
SellbelcetroorPblaetnlengcOlaflmteot"tblSeWplutbblnl 'CCbkeeflobraedthaendaY PteracOftiCthoie el"ntvsetenntlcoenaSsOafccDers., tlon. In rellard to ollclalmera. and of lecttons 55, !16, 53, �9. 60, 61. and 62. II. In regard to sultl. Full autborlty Is gtven by tbe latter sections for brlD&" Adams. Since tbat. tIme. under tne �rocelses descri bed In bla patent. tbe Ing tbls suit. 
:[!tl:ds�;��:�ll�lil��������. bl':.t�hl� ���s •• c�u:�';i;Jn:. �;:.ogfm����' �� er!� ��dt��:�!�g���c1�s:sf���� �ll:�� 19r:nc�auw·���a:e�u�lr. ����l:� name artIcles used In the mecbaulc arts wblcb have never been nickel . to tbts suIt, wbere It waa beld. on IInal bearing, tbat such Ucense had no plated tban those to whlcb nlckel·platlnll bas been applied. Tile claims In valid exIstence. al a l icense, In tbe bands of tbe defendabta. al agaInst tbe two pa' ents �re as follo ws : iii the patent of AugnRt 8, 1889 : the Union Paper Bag Macblne Companv, and persons boldlng onder them. i.  Tbc .Ipctro·depolltlon of nICkel by weans of a bolutlon of tbe double Notblng Is sbown to alfect tbe novelty of the 1I1 St claim of tile patent lulpbate of nickel and ammonia. or a solutIon of tbe dOUble cblorlde of sued on. tbe Infringement la clear, and the case, on all point • •  Is one en· nick�l and ammonium, precared. and used 1n such a manner al to be free tirel,. free from doubt. 
!��:ro�b:I��Yr::�:a,::ftfoOi�s • Rona. alumlna, lIme or nitrIc acId. or from any ���;�11J,����;�':: J.�:":'21>���!���;, �!afn�rJ.�d. 

2. The use for tbe anode of a depo.ltlng cell of nickel. combined wltb Marcus P. Norton. for defendants. 
�c":';sWll����tt��"n�gl�le�rarr����j��::I�bbe ��fut��!.resent from beln&, 11.-=

=========================== 

S. The metbod. hereIn described for preparlnll tbe lolutlon of the double aulphate of nIckel and ammonium. • 
te�a���s�IX��lt�!a�I�Mf orr:���I:;:��b�C��:��n� ��o���Pt��tin�r!\e���� wblcb tbe depostt Is made from the action of corrosive agents with wfilch tbe article may be brougnt In contact. Also. but wbtch Is not Involved In thl. suit-
fa�e ��e :�fc�s������oe.\���r�i:!�!ri'J ����e�e��.!:.��r��:;�l:.:':: the sur-

In tbe natent o)f May 10. 18'10. tbc claim. are as follows : 
lold:;'�:e������ttll�� r�\�:�t��el����:es�fri'li��':t1=;I�::d�etal ormetal-

iS�bn���:���g�:i \'.�t,:t:::�:.�����:r��:n�no� c�Wfo����e%�I'J,� f��;'f anodea In the electro-deposition of nlclel, substantially lI,e  those descrtbed and clalmeo In tbat patent. and has also Infringed tbe IIrst claim of tbe pat-
:gltu�fot�fute�eSd���I��J�'\,:�:'Jr n��:ef:.e;J����r��I��e:!r��C��ld �!e� In 8uch a manner as to be free from the preseuce of potBeb, soda. alumina, lime, or nilrle aCid. or from any Hoctd or alkaline reaction, tt 18 not necessa .. rv to decIde tbe questions pr�sented en tbe conatractlons or the fourtb clr��::I�t'I:w:r\g! :-v���:�:· :��'he record prove. an Infringement of that patent by tbe use of tbe solntton tbereln descrIbed. I do not overlook tbe fact that reapondent's solution contaIned one one-tbOJsandtb part of tartrate of ammonta, and one eiS{ht-hundtedth part of ammonIa. Tbe eVIdence In tbe c&se latlalles me tbat In tile defendant'. solution the 11rdt was an tner t 8Qb�tance, and tile second would be, and was. speecUly eliminated from the 80lutlon In 118e by evap�r&t1on . Veeree for InJunctton and account .. prayed for In tbe bill. - - -

DECISIONS OF THE COURTS. 

IKPORTANCE OF ADVERTISING. 

Tbe value of advertising Is .o well understood by old establlabed bnslnels 
IIrml that a hint to tbem Is unnecelsary ; but to personl estabUshlng a new 
buslnesa,or bavlng for aale a new article. or wlsblng to sell a patent. or lind 
a m.nufacturer to work It : upon lOch a cl •••• we would Impresa tbe Impor-
tance of advertlalng. Tbe next tblng to be conlldered Is the medium 
tbrough wblch to do It. 

In this matter. discretton Is to be DIed at lint ; but experience will aoon 
determine tbat paperl or magazlnea bavlng tbe largest clreulatlon, among 

the class of penon. most likely to be Intereated In tbe article for sale. win 
be the cbeape.t. and brln&, the qulcke.t returna. To the manufacturer of 
all kInds of machinery. and to the vendora of any new article In the 
mechanical line. we believe there Is no ether source from whIch tbe adver-
tlser can get as apeedy return. as tbrough the advertisIng column. of tbe 
SCIENTIFIC AM,BBICAN. 

We do not make tbele lugreatlona merely to Increase our advertlalng 
pltronage. but to direct peraons bow to Increaae their own bUllnes •• 
The SoIBNTU'IO AKBlUO.ur bas a cIrculation of more tban 42,000 caple. 

VnUed Seate. Circuit Court-Southern DI.trice of per week. wblch Is probably greater than the combined circulation Of all 
Ne'W York. 

PATENT PAPlCR BAG )[A.CHINB.-TBlC UNION PAPlCR BAG )(AOIIIlOl: OOJIPA..l(Y Q at. "8. G. L. If.WZLL AND G. H. lI.ALLABY .. 

lIn .qulty.-Before Blatchford, Ju<ll!e.-Declded November 26. 1873.J 
Tbls la an apnllcatlon for " prelimInary InJunction. to re.tralo the de· fendants from Infringing letters patent granted September 12. 1865. to Ben· tamln S. Binney. 8s81gnee of E .  W. Goodllle. the inventor, for a "' machine for maklnjl paper bags. .. As tbe claIm of Infringement on this appllca· tlon I. con lined to the IIrat claim of the patent, only auch parts of tbe 'peellle.tlon need be relerred to as relate to that clalnt. The s"eelllcallon says ' .. T'hls In ventlon conststs. lint, In givIng to tbe side catters an Irregular curve at 01' neaf thetr inside enos, in such a maImer that the form of the paper cut by their acHon. and tbe cornen prodnced by foldIng said paper. ar. of sucb a Ibape tbat tbe paate Iball come upon tbe paper wbere It Is sIngle, and tbus be enaoled to bold better than It does wben It Is applied 

In tbe ordinary way. 
It de81gnates as h Bide cutten" the cutten U whteh serve to cut the paper .0 that tile sides may fold and make the ..... m In tbe center of tbe bag." It'll!l::::��\tera or knives ar� bent In an Irregular curve near tbelr Inner ends a" tbat the paper cut by tbelr action, and the corners produced by foldl'ng said paper. are luch tbat the jlaate sball come upon tbe paoer wbere It Is .fngle. and tbat It wl\l bold tetter than It doea when applied to"t.!te paper In tbe usual manner. 
One of the IIgores In tbe drawIDIr. contllns line. wblcb are saldhby the .peclllcatlon, to deSignate the cuts made by tbe aide cutters. T e lIrat clal'o Is ln these warda : 
Making tbe 81de cutten.B. with ourved encla, aubatantlally al and for the 

P�'J'�:: J::e��r,:;�t.' maoblne there are cutten which se"e to cut the pap�r so that tbe sldea may fold and make tbe seam In the center of the liatr. Tber are aide cutten. They make a cut of a dellnlte length from the outside edge of the paper Inward toward the center, ao .. to leave lIaps 
or aIde pleees, which are tnen to be folded over from each aide toward 
tbe center overlapping each otber at the center. and mak� a seam In tbe 
center. Tlie defendants' .Ide eutter. are not atrar.ht or unbent In their 
wbole lengtb nor are they bent at an angle near their Inner ends ; but 
ther are bent'ln a eu"e near tbelljlnn8r encla. Tbe elfect of tbl. cu"e la 
tba wben tbe sIde plecel are forded over. tbe central end pIece. of a slngie thIckness of paper, may be paated down without foldln� over. In 
adDItion to BUcb single th,ckness, any part of tbe double thIckness formed 
by fuldlng the sides. and yet tbe corner. will be perfectly close and tlgbt. 
Tnfs result Is oue to the curve near tb.e loner E nds of the stde cutters 1n  
contradistinct ion t o  an angle there. Where the cutter&bave an snrle there, 
and the central end olect", of a Idngle Ihlckness, Is palted down wit hout 
folding over. In add ition, ouy part of the double thlcknesa, tbe-. are boles 
ur openings at tbe corners, and, to make tight corners, ir Is neceR88 ly to 
told down part of thp douhle thickness, and then the paste can on Iv come 
upon the tnner one of tbe two lhtck:ne�fleB, whUe the outer one, not being 
hpld to the Inner ont', tenC1� to draw the inner one away from the surface 
to wblch It I, pasted. '1'1110 1. precIsely wbat ts dOlle by tbe patentee'. ar­
raDJtcment and what he descrIbes tn the speclftcatlon as the result ot hts 
ar rangement. when he BaJ s Ihat the form ot the paper cut by the curvea 
81dc CUlterS and the corners produced by foldlDg satd paper, are of sucb & B&lape that tile paste sha ' l  come upon the paper where It 18  Single, ¥lnd 
tbus bold better thon When applied to tbe p&per In tbe u.ual way. Tne 
language o� tht' specificatiOn Is not very arUsUc, and the tdea sought to be 
conveyed 18 not 8S wel l expre st'd a8 It mtght be ; but the meaning cannot 
be ml.taken . wben read In vIew or the state of tbe art by a person skil led 
tbftt��o be noted th ot the body of tbe specillcatlon speaks of tbe curve 
near the 1nner ends of the side cutters &S being an Irregular cun·e. and 
that the chi,lm drops the word 10 irregular ," and clallDs makmg tbe 81de 
cutters • •  wtth curved ends, substantially as and for the purpose 8et forth." 
It la contende': bI the defendants tbat tbe drawing of tbe patent sbows 
the cur. made by Ihe side cutters as beIng. for Its wbole lengtb, of a form 
of curve wblcb may properly be called Irregular. a. a whole, snd that tne 
defendants' sldc cutter Is straight for m08t of 11. lengtb. and o! a regular 
cu ... e near Its Inner end. But tbls Is Immaterial. It Is not .bown t llat 
al y �lde cutte r  wHo a curved tnner f"'DO, fOf Ule earne purpose, exldled be­
fore. Tbat beIng so. any degree Of curve to tbe Inn .. end Of tbe cutter. 
wbicb w1ll produce tbe resuit de_crlbed. ts wltbln the claim, and must be 
rt'garded a8 an irregular curve, wbatevpr the word h irregular" rna, mean . 
Nothlnll but a curve will produce this elfect. An angle wll1 not. Tbe 
patentee WbS the l1rst to use the curve. The form of curve represented tn 
hiB drawtngs wil l produ"'e the effect. Hts clatm llpf'aks mert h of U curv�dlt 
end.. Hence any curved end wblch wl\l produce tbe Iesult I. hts curved 
enl�'IS contend.d for the defendant. tbat. a. tbe p,,'ent lucd en wa. lllued 
under Ibe autborlty of tbe act of July 4. 1886, (5 United States Stat . at 
Larlle 1 ' 7,) ana as tbat act II repealed by th� ll 1tb secllon of tbe act of 
July 8' 11170 (16 1d  2l&.) sucb .. peal vacated and mad6 VOid tbe aid patent ;  
and ttiat If tbl s l. not so yet no 80ft can be maintained upon >ald pat.nt 
lor any Cau.e of action wbleh accroed aiter the 81h of July, 11170. a. dId Ibe 
caule of action In Ibl. 6ult .  Tbe ll1th .ectlon ,,' tbe act o 18�Ol whlcb reo �I. the act of 1886, contalna tbe proo-IIQ tut .. the repel/ol h'l:eD7 cnacted 
l\ljU JlO� a.Seot. ltal)&Jr. 0�1aIr.e away IllY llaM e.x!taatlatDgUDderta tb.!!.�!� 
iot. "ltG, all ...... U4 ..... . f ...... M1l " ... "'-'9 . ...... - .  

the otber papers of It. kind publl.hed t n  tne 1\'OflQ. 

Itttut �mtritau aud �ortigu �attut .. 
Improyed Locomotive Drlvluir Wheel. 

Joseph C. Wllaon. 03akosb. Wis .• aSSignor to blmself and Mablon P. 
Barry. same place.-Thla lnventlon consl.t. tn a drl ?lng wbeel formed of 
an Inner and an outer wheel. of wblch tbe former sustains the wel&'ht of 
the locomotive on Its hollow sbaft. Bnd revolve. along tbe Inside of tile 
tyre of tbe outer wheel. tbe solid shaft of wblch pa .. es tbrougb the bollow 
outer ahaft. The addition of the hollow shaft, It la claimed. adds greatly 
to the atrength of tbe locomotive axle.and tbe working of tbe Inner wbeel 
In the outer Increase. the driving power conllderably by economlz:ng In 
the wear and tear of tbe tyre . ..  nd otherwl.e. 

Improved Apparatu1!l for Couvertlalr Motlo •• 
Romulu. R. Stevens, Stockton, Cal .• alslgnor to himself aud LeWla M .  

Cuttlng.88me place.-Tbl. lnventlon consists of  a recIprocating toollbed 
bar above the axil of tbe .haft to be driven. and another below It, In dif­
ferent plane., connected to.,ther by yokes. WIth the ... are comblned a 
tootbed wheel on the ahaft. and apparatus for sbtrtlDg the bare at eacb end 
of tbe Itroke to chaup them. 80 that one turns tbe wheel goIng one W4Y, 
and the ot�r when golDg the other way. thus giving continuous motion to 
tbe wheel. The Invention also con.lltl of a cam and spring, 10 combfaed 
with tbe abaft aa to ezpend lome of the excesa of t'le power of the pla*D. 
at mtd-eR'oke on tbe Iprinl!. and return It to the shaft durlIlll the latter 
portion of the stroke. when the elfeet of tbe steam Is dlntlnl.hed. to equal­
Ize tbe application of power. By this arrangement, It Is believed. power 
may be largely economIzed. becauae the application of It Is always at the 
rims or tbe tootbe:1 wheell ; also because the b,lance wbeel Is dIspensed 
wltb, and tlld engine enabled to run slower. as compared wltb the spet d 
of tbe driving shaft. 

Improved Pump. 
Thomal Wilmington, Ossian . Ind.-Tbla la a double acting IIntntr pump. 

bavlnR two cyltnders mode 111 a block of wood, with a metallic water cbam· 
ber above tbe cyllnde .. , or re.tlno: on tbe block. A plate on top of tbe 
cbamber has a valve orillce, wblcb Is closed by a valve . Above the val"e 
Is.anot"er metalliC cbamber, wblcb Is covered by a p late, to wbleb the de­
livery pipe Is attacbed. Tbe lower valves are seated on tbe plate beneath 
tbe block, to wblcb plate the Induction pIpes are attacled. The bucket 
rod. pa.s through stuf!lnll: boxe., and extend up to tbe top of tbe stand. 
wbere they take hold of tbe ends of two vlb : atlng bars. Tbe bars work 
on a pivot rod, wblcb passes borlzontally tbrongh the top of tbe atand. 
and tbelr end. extend back from the pIvots, and .nter loooely the ends of 
the cross of tbe working lever. Tbe working lever ls "Ibrated on tbe 
pIvot tn the top of the atand. and motion to Imparted to the pIstons 
tbereby. 

Improved Boot Pac. 
James A. Weaver and William B. Hawkln8, East Saginaw, Mlcb.-The 

sole leatberboot pace worn by lumbermen and otber woodmen,�nd known 
aB II tongue pal's," have heretofore been made with seams At the quarters ; 
al.o with .eams from the top of tbe upper. a little eacb side of tbe Instep. 
along tbe Iidea of tbe top of the foot. to the top of tbe toe, tbos makIng 
tbe upper of three pIeces. wblch requIre several .eams for sewing tbem 
together. It I. now proposed to make tbe whole upper In one plece,whlch 
II joined together at tbe heel by one short seam only. Tbe latter Is tbua 
located wbere It II .0 re·enforced a!ld stUlened by the connter that It fs 
not so Uable to open and leak 11 hen tbe leal ber I. water·soaked. Tbe leg to  lewn to the upper. 10 tbat It I leam doea not join tbe upper at tbe aeam 
of the lleel of !.Il. latter. IQ tba •. the tendency to open at tbe junction Is 1_ .... 
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Improved Track. 

Andrew V. Smltb, Sail FranCiSCO, Cal.-Thlo InventIon relateo to tbat 

clas6 of band trueka whereIn a ratchet and pawl mechanlom 10 employed 

to retain tbe truck In a stationary pooltlon wblle loading, as In the patent, 

No. 114,21S, lfTanted to same Inventor. In ullng tbe attachment, when the 

trucko have been run np to tbe sIde of the packalfes to be moved, aLd are 

otood up In the ordInary manner, tbe operator puts hIs foot upon the mid· 

die part of a cbaln and preloes lt, tbrowlng tbe engagIng ends of pawls Into 

gear wltb teeth, locklng the wheell so tbat tbe trucks cannot move back ao 

tbe packages are placed upon them. Wben tbe trucks are loaded, a sllgbt 

forward movement will tbrow tbe pawls out of gear, the Incline of the 

teetb forcing the engaging ends of the saId pawls back sumclently to carry 

the line 01 draft of tbe springs past the pIvots of tbe pawl. 

Improved Window Sasb. 

Hiram C .  Burk, New C umberland, O . -Tbe object of tbll Invention Is to 

Improve the wIndow sashes In lucb a manner tbat tbey slide eaolly In the 
frame wIthout rubbing olf the paint, and that tbey may be qnlckly and 
readily detached for repairs, and convenIently fastened. Tbe wIndow 
frame II provIded wIth grooves lined with sbeet metal. The salb has pro · 
jectlng side raU., of whlcb one slides loolely In a groove of the lash, while 
the otber Is llrmly connected tbereto. Tbe sIdes of sasb facIng the wlnC:ow 
frame are ronnded off to produce al little frIction as possIble, and prevent 

tbe rubbIng olf of tbe paInt from tbe adjoInIng parta of the frame. Tbe 
groove leaves a .ol,d part at tbe lower corner, on whlcb tbe loose rail Is 

supported , so tbat It cannot drop ont on bolstlng the sasb . A hook·sbaped 
projection at the upper end of tbe loose rail serves to 11ft It out of the 
groove, so that the sash may easily be taken out of the wIndow frame, as 
tbe rounded· oft side olfers no obstruction to Its detacbment. The llxed 
rail Is provided with notches, lnto whlcb snaps a projecting catch of a band 
sprIng, wblch Is suitably applied Into a recess of the frame, retainIng the 
sash at any desired positIon . 

Improved Blacklnlf Box. 
Cbarles W. Beebee, Ravenswood, N. Y.-Thll Invention hal reference to 

that class of blacking boxes wblcb are constructed of wood and provIded 
wltb a bandleend cover. It consIsts In formIng tbe recess or cavIty for tbe 
reception 01 the blacking by means of auger. or borIng tools,so as to les.en 
the cost of manufacturing said boxes, and, at the same time, to form scal­
loped Inuer sides or projections, wblch are desll!:ned te form a surface 
for rubbIng tbe brnoh, ln order to spread the blaeklnlf evenly on the same . 

Improved Wheel Plow. 

Solomon Neft, Cuba, III.-Tbe wbeels revolve on short axles, tbrongll the 
Inner ends of wblch are vertIcal slots tbat receIve tbe arms of a frame, on 
wblcb Is oupported a plow frame. To the frame Is attached a hOrizontal 
extension, to wbleb a pl,>w frame Is loosely pIvoted,  so as to have free lat · 
eral play. The plow Irame Is thus held .ecurely In a horIzontal pOlIti on at 
any desIred deptb, the vertical arms of the frame beIng adjustable In olots 
of tbe short axles, alld held by wedges at any blgbt . The tongue 10 loosely 
pIvoted on tbe cro.s bolt, so as to move freely In a lateral dIrection, while 
It a\so turns on a vertical pIvot bolt In • horIzontal clevt., adjustable In 
dltl'erent bole8, accordIng to tbe furrow wIdth which Is Intended to be cut. 
Thus the tongue not only determlneo by It. pOliti on the wldtb of furrow 
ollce, but also pre.erves Ito freedom of lateral motion. 

Improved ApparRtn" for Maklnlf Ga". 
Joseph D. Patton, Trevorton, Pa .-The object of tbl. lnventloll ls to pro· 

.. Ide a means for tbe manufacture ot illuminating ga. from petroleam In 
any Ilquld form. In a .Ingle retort, wltbout . ubjectlng It from tbe llrst to 
the Intenle heat nece •• ary to convert It Into llzed gaB, and to provIde for 
the purlllcation and storage of tbe IrSB In a sImple and emclent way. The 
Inventfon COBstatl, first, of rete rts of any form placed 10 a furnace to 
secure temperatnres varyIng from brllfht red beat at one end to very dull 
red beat at tbe other end of the aame retort, wIth conoectlons arranged 
to admIt tbe .,11 at tbe cooleot part, and cause It to pas ... l ong to the hottest 
part and out tbereat when converted Into ga. . Second. the Invention 
consl8ts of • condenser located In tbe gas holder, divIded longltndlnally 
Into compartment8 communIcating with each other at top and bottom, 
',be Inlet pipe from tbe retort communicating wIth one compartment near 
the boltom, an escape pipe connecting wIth the boltom of the other, an 
exbaust pIpe for takIng ont tbe depoolt, and botb compartment. beIng 
.urrounded with water. Tblrd, a small boiler communIcating wltb the 
water tank surroundIng the condenser by two pipes. one lower tban tbe 
o tb .. , tbe boiler being belo ... the water level, and havIng meanl for beat. 
Ing the water to prevent tbe wat�r of the condenaer from freezlnlf In cold 
weatber. 

Impro'1'ed B each Plane. 
Henry A. Gatley, Boutb BOlton, �h ••. -Thls Invention Is an attacbment 

for jack and otber band planes, whleb will enable the plane Irons to be 
ea811y, accnrately, and quIckly attached, detacbed, and adjusted wltbont 
hammerIng, and without any danger of springing tbe plane and making It 
nntrue . A plate II let Into the stock at the upper part of tbe Inclln8d 
leat for lbe plane Iron I. To lug. on the lower Ilde of tbe plate Is swIveled 
a band Bcrew, the hand pIece of whlcb can be convenIently operated. 
Upon tbe screw Is placed a nut, a toe of whleb "enters a bole In the plane 
Irono, .0 that tbe saId plane Irons may be adJuste .. by turnIng tile sorew. 
Throulfh suitable mechanism, by turning a hand screw forward, a plate 
acts as a lever to lock tbe plane Irons .ecurely In place .  

Im proved Photoll'raphlo Backcroand. 
Preston C. Na.on, Columbu., O.-Tbll InventIon II an Imnroved back. 

gronnd carriage for photographer'S Ule, enabling tbe operator to adJult 
It ... hlle standIng sumclently far In It. front to lee when It I" brougbt Into 
posItIon to �Ive the deSired etl'ect In tbe relief of Ught and ohade. The 
frame of tbe carrIage conolato of two "Ide bars, InclinIng toward eacb 
otber, and connected at tbelr upper. lower, and mIddle parta by three eros. 
baro. A meta\1le rod, rIgIdly attacbed to tbe oenter. of tbe orOSI bars 

earrlu a socket whIch may be tllrned and moved np alld down upon the 
saId rod. The locket II .ecured In place by a oet screw reotlng aplnat the 
rod. Upon the sIde of the locket, and at right angle. therewltb, Is formed 
a second socket, to receIve tbe "pin dIe of the backlfTound, whlcb I. se. 
cured In place by a set screw. 

Improved Wheel for Vehicles. 
Josepb H. Glover, Freedom, Ky.-Thl. lnventlou relates to the eonotruc. 

tlon and arrangemen t of devices for adapting a wheel for application of 
a cold tyre and securing tbe sam e to tbe felly. A tube receIves the axle,  
and bas boxes to receive tbe wear Inlerted In Its endl.  Tbe bub Is  made 
In two parts : one Is permanently attacbed to the tube, and tbe other slides 
upon said tube, botb oelng made exael \y alike . Tbe outer surface of tbe 
ports Is Inclined In line wIth the curvature of tbe spoke., so tbat the wbeel 
will pass any obstruction that '11'111 allow the rIm of tbe ... beel to pa.s. 
Tbe parts .. re connected by rlgbt and left .crewI, wblch ocrew tbrougb the 
Inner plate. of saId parto, and enter bole. In tbelr center blocks. Upon tbe 
center. of tbe screwo are formed heads for convenIence In turnIng tbem to 
move the psrts toward or from each otber, and thus lenat;ben or shorten 
the 'pokes. Tbe spokel are made forked In their Inner part., and solid In 
theIr outer part •• 

Im1>roved Ice Cream Freezer. 

Impro'1'ed Pae.enlfer Redeter and Recorder. 
Jos6 Medina and Manual MedIna, Cordova, Spaln.-The pa88enger relfll· 

ter c.noloto of a beU crank lever, which I. let In motion by the paslenger 
on entering tbe veblcle,  and acts on a sprIng below. Tbe latter communi· 
cates throulfh suItable mechanism wltb a graduated Indicator dial . Tbe 
time relflster Is constructed of a relfular clock traln,whlch csrrles, lnstead 01  Index handl, a rotary dIal marked wltb hourl and mlnntes, and bao above 
It a spring so arranlfed with a pencil or other loarker that, wben saId spring 
II depressed by the weIght of tbe palsenger on tbe seat, tile pencil will 
bear on tbe dial and mark, by tbe Ifradatlons tbereon, the eDct time dur. 
Ing whlcb tbe seat was occupIed. Tbe pencil also marko the time when 
the passenger rlse8. 

Improved .l olael'll' Floor Clam p . 
William W. Ingrnm. Batelvllle, Ark.-The parts are put together wltb a 

pIvot, on whIch they open and close, tbe .ame as a paIr of toag •. A double 
ratchet  bar, passIng through mortIses In tbe shauks, keeps the jaws clooed 
when they are attached to the timber of tbe lloor or ceiling. The ratcbet 
Is made double, so that tbe clamp may be used overhead, and drOll' by It I 
own gravity and enlfBges automatically. Screw poInts througb tbe ends 
of tb� jaw are turned by means of a small pin, and the pOints enter tbe 
81del ot tbe timber and prevent t he jaws from sUpping. A melalllc bar, 
wblcb Is loosely pIvoted to one jaw , Is attacbed to a pIece of wood, wblch 
Is  placed agaInst tbe 1I00rlng or cellIng whlcb Is to be forced up to It I 
place. Thll bar Is rounded on Its Inner sIde, and will roll or roek on tbe 
Jaw and maintaIn a position parallel wltlf tbe lloor. A drag bar Is pIvoted 
to one ol the shanks. Tbe lower end drags on the tImber, and It acts as a 
pawl to hold tbe clamp In pooltlon. Tbe clamp, as a wbole, ls a lever, tbe 
purcbase of wblcb Is the dlstonce between tbe fulcrums and tbe ceLter of 
tbe metallic bar. ThIs macblne Is applicable to n: any purposes, but Is 
more partleularly desIgned to facilitate the layIng of lloon, cellini' over· 
bead. or on wal1s and In sImilar place •. 

Improved Walfon Sprlnlf •• 
Jobn Carpent�, Marlner'l Harbor, N. Y.-An elliptic Is formed of four 

pIeces ot wood connected by hInges at tbe endl. Rubber sprlnlrS are con· 
lined In recesse. made In tbe pIeces and In tbe axle and bolster. The pIeces 
act as levers wben the .prlng ls ln u.e.  Plates of rubber are placed between 
tbe axle and bolster and tbe Inner ends of tbe lever. Tbll, lt will be  seen, 

Is a double spring, and Is desllfned for a veblele. 

Improved WhllBetree. 
LewIs H. Webb. South Quay, Va.-Acrot�h 10 made In the end of the .trut 

agalnst wblch tbe truss rod bearo , and a rIng I. lltted In tbe angle formed 
by tbe trees and the branches of tbe strut, for attachlDg to tbe clevIs, saId 
rIng beIng to .ustaln the wear of tbe clevis, and beIng arranged so tbat It 
can be .blfted around In Its place at any time to turn the worn place away 
from tbe clevll, and preoent another unworn place. Tbe ring hal a groove 
In Its periphery, In wblch tbe truss rod and the branches of the strut bear 
to bold It In place. The ends of the truBS rod PUI through the caps at tbe 
ends of the whlmetree to receIve the couplings and to hold sold caps se· 
curely agaln.t becomIng detached. For connectIng the tracea to the coup· 
lings, a rIng of two parts Is employed, BO contrIved that, when separately 
booked Into tbe coupling and tben placed together, tbey form a complete 
ring In whlcb anotber ring In the trace can be engRlfed by separating tbe 
partl a little wIthout removIng them from the coupling,

" 
and hookIng tbe 

trace rlnlf llrst In one and tben In the otber. It Is equally as well adapted 
for tbe connection ot a toggle pin or any ordInary hook as a solid rIng, thus 
allowIng harnel" wltb any of tbe ordlnary hltcblng attachments to be uBed. 

Im proved Farnlta)'e !>!prinlf. 
WillIam. T. Doremus, New York clty.-Tblo InventIon 10 an Improved 

spring for chaIrs, and otber artIcles requiring a rocking motion . Two 
platel, made wltb a bow In tbelr mIddle parto, are attached to tbe seat and 
pedeltal of a cbalr. Tbere are three blocko made of elaltlc material. One 
Is Interposed between the bowl of the plateo, tbe oecond and tblrd are 
placed withIn the separate bow. of each plate . By adJnotlng tne nuto of 
bolts willcb p.ss tbrongh tbem, the tenolon or .trength of the oprlngs may 
be regulated at will ; and by tlgbtcnlng lOme of .ald nuts more tban otbers, 
tbe sprtnlf may be adlnlted to have Dlor", or Ie •• eLutlclty In eIther dlrec· 
tlon.  

Improved Bracelet Fa.leninlf. 
Henry Stone, Newark, N.  J., a •• lgnor to Mulford, Hale & Cottle, New 

York clty�-Tbl. lnventlon has for It. obj.ct to Improve the conltructlon 
of tbe bracelet catch so as to make It more safe and reliable III noe. Tbe 
Invention consl.1a In the combInatIon of a spring catch wltb the hInged 
cap that shuta down over tbe ordinary .prlng catch of a braceJet. 

Device for Promotlnll' Combu"tlon and Fa •• _ lor __ m 
Bol l er •• 

DanIel T. Ca.ement, Palne.vlUe, O.-Tbe llrlt InventIon relateo to the 
use of balls, block., or other pieces of metal In a layer above tbe bed of 
tuel for the ga.el to pa .. tbrough a. they ride from the llre and ImpInge 
upon tbe Inrfacel of tbe blockl, wbereby tbey are more tboroughly mixed 
"Ith tbe oxygen, "nd also more elfectully consumed ; and tbe Invention 
conslltl of devlcel, lnstead of a ll1'&te, (or sU8pentllng saId ballo or blocks. 
Tbe second Invention con811t8 of a tnbe at the oenter of the llre Ipaee, ex· 
tendIng from the water space at tbe bottom up througb the lire anll above 
tbe crown oheet, with .tumng joInts, and bavlng the grate for ou,portlng 
the ball. or otber piece. of metal attached to It. Tbe grate I. composed of 
tubeo ... hlcb receIve the water tor proteotlng them from said vertiCil tube, 
and deliver It at the outer part to a coli whIch .ecures tbe ba110 agaInst 
bearing on the sIde ... all. of the furnace, and allo cIrculates between tbe 
ball. to keep them from fuolng, and for generatlnlf Iteam. It llnally tIlo· 
charges Into the oentral supportIng tnbe. The InventIon al"o con.lots In 
bollow dampers arranged In tbe .moke stick for utilizIng tbe ... alte heat. 
Furtber particulars recardlnlf theae lnventlo$ WIll be found In the lIIuotra­
tlon and description pnbllabed on page 135 of our current volume. 

Jmproved W •• hlnlr Maehlne. 
Jobn Darlington, Mazomanie, Wt.�Uprllfbts connected at the upper and 

lo ... er anda by longitudInal pIeces earry rolll, tbe top one of ... blob lo lluted. 
To cau.e tbe clothes to move evenly and .u1l8r a uniform compre •• lon. 
sprtng pres.ed guards, one on each .Ide of the machIne, are used, ... hlch 
preso Ugbtly agaInst tbe outer rollo. By suItable con.tructlon one paIr of 
"prlnlrS keep all tbe roll. In theIr true relative position. 

Improved Frame for Hot Air Relfistera. 
Edward A. Tuttle, New York clty.-Tbls invention conSists of an 1m· 

proved method of connecting tbe InterIor open work portion of the front 
or " border " of a hot aIr register with the outer or marginal portion In a 
way to .Impllfy the mean. for faltenlng It, and facilitate the removal of It 
wbenever It may be de81rable to clean out tbe lIue. Tbe Invention con· 
slst. of tbe openlngl at the upper ends of bngeo. and tbe arrangement of 
tbe upper edge of tbe open work part, so tbat wllen I t  10 placed agaInst tbe 
llanges lt can be ral8ed behInd a lug, and tbe top wall raised enougb for tbe 
lower edge to rise over another lug and drop behInd It on a lower llange, 
and tbus be held In place by tbe llanges and the lugs. 

Improved Cal'J,'lalfe D oor. 

A _ _  _ ., 
Machine for Removlnlf Snow and Ice from Roadway •• 
Charlel G. Waterbury, New York clty.-A box wIder than tbe .pace be· 

tween the rafla, And mounted on car wheels, hOB a furnace at each end. 

Both are Inclosed at the Iidel and top, and surrounded by a water jacket 

for contaIning wat"r for the protection of tile walls ot tbe furnace ; also 

for generating steam for drIvIng the fan , propeBmg the macblne, (,r for use 

In combInation wttb tbe llre heat for melting tbe snow and Ice. From tho 

llre grate bars In one furnace extendl a plate or wall, Inclosing an air box 

under tbe Ifrates, lnto wblch tbe aIr blast Is receIved from a faD , to supply 

tbe oxygen for tbe combustion ot the fuel, and to blow tbe heat over a 

bridge aud down upon the ground. In the otner furnae , the aIr blalt Is 

delivered on the top of the lIre, and �asses down between the grates, which 

are bollow tubel tbrough wblcb tbe water contained In tbe jacket clrcu· 

latel for tbelr protection. Hydrocarbon fuel will be n.ed In the furnaces 

con.tructed on tbll plan , eltber alone or In combInation wltb coal or coke . 

Tbe macblne will be drawn by horses. and be moved ta.t or 810w a8 needed 

for the deptb of Inow to accompllsb the work. Tbe beat wl11 al.o be regu. 

lated by tbe quantity ot aIr blown In by tbe fans, whlcb may be regulated 
at wlU In any of tbe well known ways . 

Tool for !>!quarinll' the Edlfes ot B oot aud Shoe Soles. 
Joshua R. Reed, Baltimore, Md.-This InventIon relate. to mode. of 

eve nIDII', smoothIng and renderIng unUorm the edg. surfaces of boot. and 
shoes, and cODststs l0 8 too] pecnUarly coDstrnctl'd and adapted to perform 
tbls work witb great emclency, and economy of buman labor. 

Improved Harvester Rake. 
John E. Buxton and Tbomal I. Howe . Owatonna, Mlnn .-Tbls InventIon 

relates to that class of rakes used upon grain harvelters for the purpo.e of 
automatically rakIng tbe grain oft tbe platform, transferring It to Ihe rPar 
end on a bIndIng platform and distributing It In gavels of a size .ultable to 
be tIed and bound with factllty. Tbe Invention consists chlelly In the em· 
ployment, ln  con.ectlon wIth Ii risIng platform. con tracted In width to· 
wards its upper end, of a contraetJble rake which serves to convey the 
grain to tbe upper end of the platform on to a binder's table, In gavels ready 
to be bound. 

Im proved U aklnll' Pan . 
Jam.s D. Malon, Baltimore, Md.-ThIs Invention relates to attachIng a 

.hleld or protecting plate to t.be bottom of the pan. for the purpose of pre· 
venting tbe scorching of the dougb , and thereby producing a better article 
of diet. Tbe shIeld II made dctacbable so tbat tbe pan can be used alon6 
when desired or necessary. 

Improved Lubrica tor for Mo ehlnery. 

Wrr.. S. Gillen, Leechburg, Pa.-TlJIs lnventlon relate. to mean. for lubrl· 
catlng macblnery, by Injrct.lng, upon tbe parts subject to friction, dropB of 
011 or other liquId at regular and .hort Intervals. At every recIprocatIon 
of tbe crols bar on the Ruldes, a stud will strike tbe end of a lever, unclose 
a valve, and aUow a drop of 011 to faU Into that part of machInery 8ubjerl 
to frIction and designed to be lubricated. 

Improved Hollow Hand Cutter for Lea ther, ete. 

AbedoE"go Dewest Hudson City, N • •  J Of aS81gnor to htmself "nd Marcus 
Hanan. New York clty.-Tbls lmprovement In boUow cutterB, for cutting 
out shapes from leather, cloth, paper, etc .• by hand, conststs of detachable 
bandies for saId cutter., said handle. bdng adapted for .everal dllfereDt 
.Izes, the object of wblcb II to save the cost of 60 many bandle.. Each 
handle has four strong arml. brancol.g horizontally from the I&wer end. 
to extend over and project beyond the top of the cutter In ItB long and 
sbort axe! . A couple of abort spring bars for taete, .. fng th� bandle t o  the 
cutter Bre slotted at one end, and meet t ogether at a clBmu1ng bolt. whtch 
pa.Be. tbrougb tbe slot., and screws Into the center 01 tbe bottom of ,he 
bandle .  

Improved B e e  Hive. 
Hyram F. Bobo and Pb llltp F. Johuson , Trezevant, Tenn.-The bottom 

olldeB ln and out upon cl�atB attached to the ,Ides, and Its forw .. rd part 
project. In tront of the blve, to serve as a platform for thp beeR to a\fght  
upon, and a.  a handle for drawIng out and pu.hlng In paid bettom . Upon 
tbe upper sid. of the forward part of the bottom, and In \fne with thA 
door. wben clo.�d , I. attlcbed a narro w board through whlcb I. formed 
tne opelllng for the becs to pass In nnd out .  To the upper sldo of the rear 
end of the bottom I. attached a board whlcb project. upward nearly to tbe 
horfz,ntal partition that separates the broo� chamber from tbe honey box, 
and to wblch tbe comb frames are hl.ged, so tbat, w hen the oald bDttrm 1 0  
drawn ont, the frames may b e  Iwung nettle to a l l o w  the comb of a n y  par .. 
t lcular frame to be examIned . Tbe forward end. of the comb frame. of 
tbe honey box are kept at the proper distance apart by a notcbed bar 
pia oed upon tbern .  

Improved Saw Gummlnll' Machine. 
Davtd Boyd, Vevay, Ind.-Tbll Invention conshtl ln a mandrel , carrying 

a rutter and provIded with a screw tbread at one cnd, 00 as to ad.pt It to 
receive a rot&"y and 'Progre�8tve or longttoolnal movement ; aleo a curvet! 
ball mounted on tbe cutter mandrel, and provIded wltb a wedge which 
operates In conc .. t wltb frlctton roller. for Imparting a la�.ral movement 
to tbe clltter mandrel. The macblne 10 de.lgne� for gummIng large clrcu· 
I"r saw . ..  lthout removtng them from tbelr arbors. It will be found fully 
described and lIIutrated on page 150 of our current volume. 

Im proved Plow. 
Harvey Blue, Medina, Wlo .-Tu the forward part of the beam a ... attacbed 

t ... o bracketo. which carry a ... heel whlcb recelveo mot ion from contact 
with tbe ground.  To the projecting ends of tbe journah of the whepl are 
attachtd cranks projecting In opposIte direction., a.d to which are plYoted 
connecting rod.. The rear end of one connecting rod I. pivoted to a crank 
arm formed upon a hook wblch 10  pIvoted to the side of the beam over the 
plow point. Tbe book pasle. down In front of tbe upper-port of the colter 
of tbe 1>low and ooclllates latorally to keep tbe colter free from rubbIsh· 
The other connecttng rod communlcatel wltb mecha nlom, so that tbe for· 
.... rd mo1'ement of tbe plow may osclUate a bar 10ngitudlnaUy with the 
plow to keep It free from rnbbl.b . 

Improved Clothes Line Attaohment. 
Dwtgbt W. Smltb. Fox Lake, WIB.-Thl. lnventlon provIdes a convenIent 

mean. for dIsposIng ot clothes for drying after beIng wasbed, and to avoId 
· tile tedIous operation of banging out the clothes In the ordlu"y way 'n  the 
open aIr : and It cooolsl8 In metallic Mupporto or eyes att(lcbed to the clolhes 
line, by means of wbleh tbe line ,  wIth clothes attacJk,d, may be supended 
from hooks In the wash room, and then detached and carried to tbe yard, 
Rnd agaIn suspended from books on the elolhes llne posts. The supportl. g' 
eye is made of non-corrosive metal, baving two tubes f'1r the line . Through 
tbe lower one tbe line passes twIce. 

Improved Roollnll' Tile. 

Garry Manvel ,  Rochester, N.  Y.-Tbls Inven tion con.lsto In a tile and 
cement roof, made of tile having thp. overlapping rib along ODe edge, 0. 
groove along the other edgA, and the r&bbet and notch in one end, arra.ngett 
and connected together, the join to  beIng cemented. 

Device for Lubrlcatl n ll'  the Journal "  of Car A xle8. 

Charles Gooch, Cincinnati . O.-The top board, which Is for the purp08e 
of keeping the shaft of the dasher perpendicular, and al.o to hold a pIn to 
prevent the can from tnrnlng when It Is desIred It should remlln station. 
ary, has two grooves on the under sIde, whIch llt upon the top edge. of the 
tnb. The distance between the grooves la less than tbe dIameter of tbe tnb 
at the top ; hence It always requIres to be sprung on by c)mpresslng the 
tnb .lIghtly ; and by reason of t!le groo .... beIng cut und,. on one or both 
.Ides, the bar an i tnb are llrmly connected, .o that the former may be used u .  bandle for 1l!tlng or earr)'!ng abont the other. ThIs mode of connec. 
tton dIspenses WIth catches or other snpplementary metalltc fastenIng de· .... .,.,.. A short ahaft la detachable from the cover ot the can, and made 
square or polygonal at Its en18, to adapt It for application of a crank and 
applicatIon to the .. Id cover. It Is u.ed when the cream ha. been partially 
frozen or solldilled, and the atlrrer rem.ved In conoeqnenoe. The rotation 
or tbe  c.n Is then contlnned 1>1 the Ihort lhAft, and the tre .... a � 
c..-.teted. 

George Kellner, Paris, France, assIgnor to Weod Brothers Company, ot 
New York clty.-The object of thIs invention Is to provided an Improved 
foldlnlf door for that clasa ot carriages whIch are alternately thrown open. 
and closed, so that, for IDOtance, the changing of a landau or landaulet Into 
a bertln or "rongham, and "leo "�r ... , may be obtained. The Invention 
conslSIa In constructing the door of two sections, th8 upper half ot whIch 
Is hlnlfed to the lower halt, 8wtnglng to the InsIde of the same, both partl 
beIng provtded WIth guIdes for the WIndow. Tbe upper part locks, wben 
thrown open, by means of sprIng catch at one or botb sides, Into .ockel 
plateo of the lower part, alid produces thereby a rigId eonuectlon of botb 
halves, formIng a complete door for olo.ed Or open use of the earrlage. 

Improved Saw Fllinc Machine. 
Walter W. Parsono, Stanstead, Canada.-On the Inner end of the sbaft of 

the drlvtng wbeel lo a ohort crank ... bloh worko a pawl to puoh tbe llier stock 
.lIdlng frame along the saw. Under thl. Ihaft Is anotber "baft wbleh 
II geared Wltb It by ... beel., 10 al to turn at the same .peed, and It 
carrleo a eam whleh 11ft. a rocking plate once to each revolution, to hold 
the tUe up ... blle $he f!'&llle t. .bltted Dy tile ..... 1. Theae .haftl ar. 10 
a-d t.IIat tile _ lIfta tIuI reoIdac .1& .. Just betoN tile .. wl IIlltta the .. ".... aIeac. 

Philip Bauer, MsnchMter, England.-Upon tbe bottom of tbe oil receIver, 
and nearly In tbe same vertlc�1 plane ",lth tbe axis of tbe axle j ourna 
above, are two perpendicular cylfndrlcal 8ockets, which receive two aptra 
Bprlngs. Above tbe npper ends of tbe guldel ls a horIzon tal plate, restlag 
on tbe J ournal bOX, and slotted transversely In the center. Th rough tbe 
olot play. a llat faced dl.k or feed wheel . Tbe upper parts of the circum· 
ference of tbe feed wbeel preB' against the under sIde of tbe jooroal, and 
tbe lower dIp Into the 011 or lubrIcant placed In the receIver, socb lubrl· 
eating m.terlal risIng. by preference, no blg�er In tbe receptacle tban tbe 
axial pIvot of  tbe aforesaid feed wheel. When the axle rotateB, tbe jour. 
nal, by Its sUgbt frIctional contact with tbe feed wheel, communIcate. a 
corresponding movement th�reto ; whereopon 011 from the on racetTer, ad­
herlog to the llat (tran.vers.ly consIdered) face or perlpbery of tbe feed 
wbeel as lt pa.sel tbrougb the recplver, ls carried up".ard and over and In  
contact wIth the snrface of  the Journal . Tbe feed wheel Is arranged to 
work through a centrq,1 slot In a leaf SprfDg, the end. of which are pl.�ed 
upon snllable llxed sup»orts, wIth sumclent t.nslon In tbe sprln(l: It.elf to 
keep the feed wheel oontlnua1l¥ Plessed up agalnlt the jonrnal. The agent 
for w. IIIV&!Itlen t. llr. ChaJ'lu G. Wol8, " ltul>&!IlIe Place, lIi,.. Yet'\.: ..,. . 

© 1874 SCIENTIFIC AMERICAN, INC



1 86 

Ths Oha�eU!!���I}!t �!2,��ali a Line. 
Dry Steam, dries green lumber in 2 days, 

and warms houses. Circular. free. H. G .  Bulkley, 
Cleveland, Ohio. 

A Situation Wanted as Foreman or Work­
man. by an Experienced MachinIst. skUled In Tool Mak· 
lng, Light Machinery, Shop Repairs, etc. AddreBB Ma· 
chlnlst, WIIlIamoburfl'h P. O.,N. Y. 

Wanted, for Cash-An Engine Lathe, 20 to 24 inch swing, new or second hand. Address, with de· 
scription and price, W. M. Preston. Monticello. Jones 
County, Iowa. 

Fielding's Patent Picture Hanger-The 
right for all, excep t the New Enfl'land States. for Sale.  
Send stamp for circular. or 50 cte . for samples. Field· 
Ing & Son, 441 Broadway. South Boston. Mao •. 

For Inventors -Book and Documents show­
Ing how to make money on Patent. . Plain directions 
a!ld practical advice for selling meritorious Inventions. 
Send stamp for circular and synopsis of contents. S .  S. 
Mann & Co . •  cor. Linden A v. and Holfman St .. Balt . • Md. 

Self Acting Copying Paper, 50c. package. 
Address E. Ford. Buda. Ill . 

Party wanted to join inventor to introduce 
new and valuable luventlon .  A ddress G. H. P . • Box 
54�2. New York. 

Chemicals, Drugs and rare Minerals used 
by manufacturers, cOD stantly on band and Bold by pack· 
age and quantities to suit. by L. & J. W. Feuchtwanger. 
Chemists, 55 Cedar St . • New York . 

'Vaterproof Enameled Papers-all colors­
for packing Lard and other o ily substance •• Chloride of 
LIme. Soda and similar Chemicals. Cartridges, Shoe Lin· 
Ings . Wrapping Soaps. Shelf Papers, and all appllca· 
tlons where ab.orptlon Is to be resisted. Samples on 
application. faUl'! Crump, 75 Fulton St., New York. 

�b.chinist-A Practical Machinist can pur­chase one balf Interest In a well establlsbed Engine 
l:\hop for $10,000. Terms easy. Address P. O. Box 2'n. 
Bloommgton. II I .  

For Sale-A Faroe Isle pony, which was 
landed In tbls city a few months ago ; trained to saddle 
and wagon. Inquire at 129 Bth avenue, Ncw York . 

Wanted-Silk Spools. Send Samples and 
Price per Gross.  Address Burgess S.  R. Works. West 
Morri!:' , Conn . 

Self· Cleaning Lard and Butter Cutter. Sam­
ple 30c. Agents wanted . Wm . M. Bleakley, Verplanck. 
Westchester County, N. Y. 

Maryland Hickory Cogs for Sale. W. W. 
Tunts &; Bro., Easton,  Md.  

Glass Cutter's Grindstones, Craigleith 50c. 
In . Flattening, I�c. J. E. Mitchell, Philadelphia, Pa. 

Small Machines for Sale-Highly finished 
and in perfect running order, commonly known as Wal­
tbam Watches. Send for Price Hst to Howard & Co . ,  
222 5 t h  avenue, New York. 

George R. Barker's Heating and Ventilating 
Apparatu •• llIustrated In this paper Feb. 14, may be seen 
In operation at tbe FrankHn Institute. Seventh Street. 
above Chestnut. Philadelphia. Pd . 

E. F. 'fhomas, B/ Ooklin, Ontario, Canada, 
wants t� know where he can obtain a Hst of all tbe Car­
llentcrs ln the United States. 

One No. 4 Root Blower for Sale. Price � 25. Used two years . In good order. I. H. Stem· 
bergh , fleading, Pa. 

Stone Saws, for sawing Brown Stone, par­
ticularly. Address A. R. Williams. Titusville. Pa. 

Engines, Boilers, Pumps, Portable Engines 
(new & 2d hond) . 1 .  H. Shearman, 45 Cortlandt St .• N.Y. 

Soluble Glass, Silicates of Soda and Pot&SS, 
manufactured by L. & J .  W. Feuchtwanger, New York. 

Manuiacturers of Stave dressing (not the 
so caHed Bucki ng or Puneblng) Machines. please send 
circulars to S. H.  Fitch , Troy. Bradford Co . ,  Pa .  

Patent for a cheap constl ucted Wash·man­
gle for sale. Address )!. V. & Co., 5 Frankfort St., N . Y. 

Mechanic Wanted-A man competent to 
make drawmgs and execute work of a :flne and compli. 
cated character. Address F.Poller.Station E. ,New York. 

New Door S. & B. Machines introduced. 
Rights bonght. W. R. Norrls. 1l5 West St .• New York. 

Pocket Safety Attachment-New invention 
for protection of Watches. etc . •  on the p erson . Right 
for sal e .  J .  W . Robblns, P. O. Box SW. New York. 8 

Microscopes - McCulloch's Microscopes, 
magnifying 3().000 times, with sIxteen page pamphlet 
giving complete Instructions, free by mall for $1 . Ad· 
dress W. Browne. B3X 4895, Post Olllce. New York. 

Wanted-The Superintendency of a Foun­
dry and Machine Shop. Can extend the busln.ss ln the 
line of Blast Furnace, Pumping. and heavy machinery 
I n  general. Address J. Slmmel . Phliadelphla, Pa. 

Bar Lead-Machine made, of Extra Soft 
Lead, each bar exactly 6 oz . •  pnt up specially for the 
j o bbing trade. Bailey, Farrel & Co .• Pittsburgh. Pa . 

2nd Hand Portable Engines, 8 to 20 H.P., 
thoroughly overhauled. good as new . Iesa than Half Cost. I. H. Shearman. 45 Cortlandt St •• New York. 

N ickel Salts and Anodes for Plating, sold 
by L. & J. W. Feuchtwanger. New York. 

Scale in Steam Boilers-how to remove it. 
Addreos Geo. W .  Lord, Phllad.lp:'la, Pa . 

Clay Grinding Mills and Drain Pipe Ma­
chines.  Impro .... d and Best In use. Send for tlrcular. 
A. & E. H. Sedgwlck , Po 'keepsle, N. Y. 

Automatic "Vire Rope R. R. conveys Coal 
Ore, &c .• wlthout Trestie Work. No. 61 Eroadway. N . Y  

A .  F. Havens Lights Towns, Factories. Ho­
tels. and Dwellings with Gas. 61 Broadway. New York. 

Steam Traps and Boiler Scale Preventive. 
A. G. Brooks, 426 Walnut St . ,  Pblladelphla. Pr. . 

Johnson's Universal Lathe Chuck-Abso­
lutely protected from dirt and chips. Lambertville 
Iron Works. Lambertvllle. N .  J .  

Beautiful, inlaid, Walnut Checker Boards, 
16 inches square. made with speCial machinery. ,Sent on 
receipt of $2. H. W . Seaman.MllIport.Chemung co . •  N.Y. 

Machine Shops at Public Sale-On Tues­
day. the 17tk March. For particulars. addreas Wagoner 
& Matthews, Westminster. M d .  

Pat. Double Eccentric Cornice Brake, m'f'd bV Thomas & Robinson. Clnn .. O. Send for Clreular. 

Rue's " Little Giant" Injectors, Cheapest 
and Best Boller Feeder In the market. W. L. Chase & 
Co . •  93, 95. 91  Liberty Street. I1ew York. 

A Superior Printing Telegraph Instrument 
(the 8elden Patent) ,for prlvate and short lines-awarded 
the First Premium (a Silver Medal) at CinCinnati Expo­
sition. 1811. for " Best Telegraph Instrument for private 
ule"-Is olfered for sale by the Mereht's M'f'g and Con· 
Itrufiion Co . •  110 Broad St .• New York. P. O. Box 496. 

Patent for Sale-The best burldar proof door 
lock In the world. F. Gyss. l96 Greene-S t . ,  � e w  York . 

Minina', Wrecking, Pumping, Drainage, or 
Irrlgatlngllachlnery. for ",Ie or rent. See advertisement. 
6.ndrew'. Patent. lnllde pap. 

Woolen and Cotton Machinery of everY de­
scription for Sale by Tully & Wilde . 20 Platt St .• II. Y. 

Steam Engines-Special Machinery, Shaft­
Ing, Pulleys & nangera. n. Frllble & co .• N. lIaven. Ct. 

Dean's Steam Pumps, for all purposes ; En­
gines. Bollera. Iron and Wood Working Machinery of 
all descrlptlonl. W. L. Chase & Co .. 93. 95. 9'7 Liberty 
Street. New York. 

" Superior to all others"-for all kinds of 
work-Llmet & Co.·s French Files. They are better. 
forged, better cut. better tempered. and cheaper than 
English files. Send for Prlce·Llst. Homer Foot & Co. 
Sole agents. 20 Platt St . .  New York. 

Price only three dollars-The Tom Thumb 
Electric Telegraph. A compact working Telegraph ap· 
paratus. for lendlnfl' meBlagel. making magnets. the 
electric light. giving alarms. and varlons other purposes. 
Can be put In operation by any lad. Includes battery. 
key and wlrel. Neatly packed and sent to all parts of 
the world on receipt of price. F.  C. Beach & Co. , 260 
Broadway.cor. Warren St .. New York. 

Brown's Coalyard Quarry & Contractors' Ap­
paratus forhoI8t1ngand conveylngma\erlal byiron cable. 
W.D.An4reWI II Bro. 414 Water at.N. Y. 

Parties needing estimates for Machinery 
of any kind. call on. or address. W. L. Chale & Co . •  93. 95 9'7 Liberty Street. New York . 

Steam Boiler and Pipe Covering-Economy, 
Safety. and Durablilty. Savel from ten to twenty per 
cent. Chalmers Spence Company, foot East 9th St .• N.Y. 

Engines 2 to 8 H .P. N.Twiss,New Haven,Ct. 
Protect your Buildings-Send for testimo­

nials. N. Y. State Rooftng 0"0 . •  6 Cedar St . ,  N. Y. 

Millstone Dressing Diamond Machines­
Simple. eftectlve. economical and durable. giving unl­
versal satisfactlon. J. Dickinson. 64 Nassau St . •  N.Y. 

Steam Fire Engines.R.J .Gould,N 6wark,N.J. 
For Solid Emery Wheelll and Machinery, 

lend to the Union Stone Co. BOlton. Ma •••• for circular. 
For best Presses, Dies and Fruit Can Toola 

Bils. II Wlillaml. 80r. of Plvmouth II Jay.Brooklyn,N.Y 
All Fruit-can Tools,Ferracu te,Bridgeton,N .J. 

Lathes, Planers, Drills, Mlllin� and Index 
Machine.. Geo. S. Lincoln II Co •• Hartford. Conn. 

For Solid Wrought-iron Beams, etc., see ad­
,ertls.ment. Addreaa 17nion Iron Milli. Plttlb1ll'lh.I'a •• 
for IIthO(l'T8pk. etc. 

Temples and Oileans. Draper,Hopedale,Mass. 
Hydraulic Presses and Jacks, new and seo­

Dnd hand. K. Lyon. flO Grand street, New York. 
Peck'll Patent Drop Presa. For circulars, "dreSI MIlo. Peck II Co .. Bew Haven. Conn. 
Small Tools and Gear Wheels for Models. 

List f..... Goodnow & WlfI'htman,23 Comhlll.Boston.Ms. 
By touching different buttons on the desk 

of the manafl'er. he can commnnlcate with anv peraon In 
the establishment without leaving his seat. The Mlnla· 
tnre Electric Telegraph-Splendid for olllces. factories . 
shops. dwellings. etc . PrIce only '5. with battery. etc . ,  
complete for working. Made by F .  C .  Beach & Co., 260 
Broadway. comer Warren St •• New York. The Bclentltle 
American establishment. New York , Is fitted with thele 
instruments. 

To Rent, at low rates. a Room with Power. 
Addresl Box 6'19. BirmIngham. Conn . 

Estimates furnished for Machinery, Shaft­
Infl'. 1'nlleys. &c. Tully & Wilde, 20 Platt St .. New York. 

W. H. N. will find directions for hardening 
steel t ools on p. 75. vol. 28. Steel points are sometlmel 
used for scratching glas8 .-H. E. B. and L. C. F.  will 
ftnd directions for producing a polish on shirt fronts. 
etc . ,  on p. 114. vol. 24.-C. L. C. can make tracing pap.r 
by the proces8 described on p. 241. vol. 28.-E. will find 
practical dlrectlonl for constructing and fixing light. 
ning rod. on Ip. 248, vol. 26. Read Noad· . .. Student's 
Manual of Electrlclty."-S. L. S. will find directions for 
preserving crayon drawings on p .  58. vol. 27. As to the 
other question. apply to a .tatloner.-C . D .wlll find ex· 
planatlonl of sirup turning tea black on p . 171. vol . SO.­
C.H .  will find a recipe for a cement for glass lett era on p 
vol . :n.-H. P. S. will find descriptions of magneta on p .  
41.26.vol. 24.-D. W.S.wlll find dlrectlons;tor coating Iron 
with copper wlthont a battery on p. 155. vol. 26.-J .McE. 
can try t, temper .aw blades for cutting Iron by follow· 
Ing the Inltructlonl on p . 16. ' vol. 24.-D .  S. will find reo 
clpes for all kInds of solder on p. 251. vol. 28. Walnut 
wood can be stained by the proce.1 delcrlb.d on p. 814, 
vol. 25. Browning gun barrels Is fully detailed on pp. 154. 266. vol .  28.-E _ A .  C. will find instrnctlons for skel· 
etonlzlngleave. on p. 287. vol. 25. and for Itnlllng blrda 
and other animals on p. 862. vol . 27.-F. R. B. should 
con.ult onr advertl.lng colnmnl for booksellErS' ad' 
drelses.-A. S. H. will find a recipe for waterproof fl'lue 
on p. 202.vol .28.-M.A.H. I. lnformed that the dl1!erence 
between 12 lnche. sq nare and U square Inches Is 182 
square Inehes .-A. B. D. will find explanation. of the 
mock sun phenomena o n  pp . 182, 171 . vol. 28.-L. C. will 
find directions for cleaning Inking rollers on p.S48. vel 
2o.-F. P. D. will find a recipe for black ftnlsh on optlcai 
Inst.uments on tbls page .-N. B . D. and Q.H.B . will find 
directi ons for waterproollng canvas on p . 122. vol. 27 .­
E. A. R. will find a recipe for fine blacking on p .  78. vol. 
26.-G. W. C. should apply to a maker of emery wheell. -Po K.  will find a reCipe for bronze dip o n  p. 5B, vol. 26. 
-J. R. C .  and J. K. M. will find the needed particulars 
of the Anstralfan fever tree on p. 108. vol.  SO.-J. N. II 
Informed that we have no record of any finer spinning 
than the one he mentIons. 

C. P. T. says :  I have a steam boiler of 100 
horse p �wer. wIth pipe. from clstem 10 feet. deep dou· 
ble valve In pump. check valve near boiler. and direct 
valve between check and boiler. I find that. after stop. 
plnv every night. If the direct valve Is not cloled. the 
boiler will fill lt.elf full of water. Will yon plea.e tell 
me the cause ? A. The steam In the bOiler conden.es ; 
and a vacuum being formed. the water Is drawn up. 
Leave a gage cock open at night. If It Is no� convenient 
to closo the direct valve. 

G. W. L. asks : What is the difference be­
tween coal and wood In the amount of steam fnmlBhea? 
A. A tun of coal II luppoled to be equal to 1� corda of 
good wood. AI regards tne Iteamlng capacity. It will 
depend considerably on the construction of the furnace. 
So far a. we kn ow. the boiler mentioned Is a fair specl· 
een of the lectlonal variety •. 

W. asks : In what manner does the mode 
of propellInfl' boats. described In your Issue of January 
24 as the Invention of Mr. J.  T .  Bowman. of Texas. dlf · 
fer from that tried In the Brltllh navy, and which wal 
so hlfl'hly thought of by the late Admiral Farragnt ?  It 
was applied. If I rememher rlfl'htly. to a boat named the 
Waterwltch. and In prinCiple. al I think. was the same 
method as Mr. Bowman' s .  A. Jndglnfl' from the de· 
scription . Mr. Bowman's plan:only dllfer •• from that fit· 
ted In the Waterwltch. by ha ving three openings for the 
discharge of water Instead of two. a dllference which Is 
probably unimportant. 

G. S. G. asks : .Does the steamboat law com­
pel me to have a r.glsterlng .team gage. lock valve. 
Ufe preservers, axel, hose, and all the other appliances, 
and l1eenses for engineer and captain, on 8 sIDall steam 
launch 21 feet long. used on a river? I claim that a boat 
too amall to register, used only for the owner's pleas· 
ure. Is not expected to comply with the la IV. Am I cor· 
rect ? A. We think that you are right. 

A. C. asks : 1. How large and how long a 
stroke.and what Size bore wonlabe the best proportions 
for a Imall slide valve engine for a boiler 18 Inches In 
length 1[ 14 Inches In diameter, with 5 two Inch fiues, 
made of Iron of snlllclent strength to stand a working 
pressure of 110 lbs . to the square Inch ? The sides of the 
furnace are sheet Iron tanks, 80 that the feed water will 
be boiling hot when Injected. What horse power would 
Ithave at 15 revolutions per minute ? A. You can make a 
ayllnder about 4 Inches diameter and of 6 Inches stroke ; 
and under the conditions mentioned, It will develope 
about 8·16 of a horse power. 2. I have heard It stated 
that the mouth of the Mississippi river was actually SOO 
feet higher than It, source. the centrifugal motion of 
the earth's rotation forcing the water towards the 
equator. Is this so ? A. The mouth of the Mississippi 
Is  fnrther from the geographical center of the earth 
than the sonrce Is. so that lu tbls aspect the river runs 
up hill. The mouth, howeyer, Is below the surface of 
equlllbrinm due to the rotation of the earth. so that 
the water lIows from the source to the mouth, to fill up 
to the proper level. 

N. C. O. asks : If a boat with enormous 
paddle wheell were anchored In a strong stream. would 
not aforesaid Itream put tbe paddles and some machln· 
ery In motion ? Is tbls an old Idea. or worth a paten t ?  
A .  T h e  device Is very o l d .  See p . 22 9 .  v o l .  29. 

W. J. asks : 1 .  Why is it that a forked 
Iwltch . held with crotch np, will In the hands of some 
peraons turn down In crossing certain places. while 
with others It will DOt tnrn ? A. It will not do It.  2. Is 
there any means or Instrument b y  which one can tell 
wlthont digging where there Is a vein of water In the 
earth ? A. :N o .  

F .  A .  R. says : O n  p. 28, vol. 3 0 .  I saw a re­
Cipe for making a deep black Ink . Se I procured tbe ar 
tleles as named, but conld not get the Aleppo galls. i 
got Instead nut (l'&lls. the same quantity. bnt the Ink Is 
not so black as expected. Wonld a larger quantl'.y of 
the same be nece osary. or will they not answer the pur­
pose at all ? A. The percentage of tannic acid, which 
Is the .nbltance contained In nut galls that Is eSlential 
to making Ink. varies In nut fl'alls. and those you ob. 
talned are probably Inferior to Aleppo galls . But a 
larger quantity ought In this case to yield more tannic 
acid and a better Ink. 

J.H.G.asks: What are the chemical symbols 
for th e following : Lard , white wax, camphor, borax, 
alkanet root, rose oil,  heJiotrope oil, ' orange ftower 
oil ? A. Lard consists of olein CI I •  Hl o• 012, margarfu. CI 08 HIO< Ow and stearin, C l l •  H l l o  012' White wax :  Cl o• HlOs 0 •. Borneo camphor : C.o HI 8 0,. Laurel cam­
phor : Coo Hu 0.. Borax: NaO. 2BO.+10HO. Alkanet 
root, rose 011. heliotrope 011, and orange flower 011 are each 

composed of a nnmber or snbstance., and have no chem­ieal formuhe_of their own. 
J. H. C. asks : Will you tell me how to pre­

pare bones to make charcoal, suttable for sugar reftners, 
filters. etc . ?o A .  The bones are treated wltb sulphide of 
carbon. whl«h dissolves the fat to the amount of 5 or 6 
per cent of the weight of the bones.  This fat may be 
recovered from the sulphide of carbon. and the latter 
used over again . 

E. G. A. asks : 1. How can I make a silver 
.olutlon fer plating with a galvanic battery ? A. Dis· 
solve 2 parts of cyanide of sliver and 8 part. of cyanide 
of potallium In 250 parts of water . 2. What length of 
time Ihould a watch cale be left In the solUtion to reo 
celve a coating sulllclent to wear for two years ? A. 
The time depends upon the strength of tbe galvanic 
cnrrent. 8. How shonld the wire be connected with the 
battery and the article to be plated ? A. The watch Is 
to be connected with the zinc plate by a wire cllpplng 
Into the solution. and oppo.lte to It a small atrlp of sll· 
ver connected with the carbon plat e .  

J. E. H. says : I have been trying to make 
a fiexlbl. non·elaltlc alrtlfl'ht bag to hold 15 or 2t Ibs. 
pres.nre to the .quare Inch. I made a bag of Itrong. 
clolely woven cotton . pnttlng the seam. togetker with 
rubber cement, and then coated It 2 or 8 tlmel with pnre 
mbber dllaolved In naphtha. but It was not entirely 
satlotactory. 1. Is rubb.r perfectly Impervious to air ? 
A. No. 2. How thick do you thlllk the rnbber ought to 
be to hold 20 lb •• presanre. provided the .tnll II .tronfl' 
enough to keep It from bnratlng ? It Is � ery de.lrable 
to have Ita. light aa possible. A. One twelfth of an 
Inch of pure rubber. S. Is there any composition that 
would lerve the pnrpose better ? A. No. 4. Would 
the heat or perlplratlon of the body have any e/fect on 
rnbber In the conrae of time ? A. Probably It would. 

W. L. C. asks : Will kerosene oil dissolve 
or soften the ordinary rubber packing after any length 
of time ? A. It probably will. 

A. asks : 1. In the present theory, is 
light considered a non·elastlc dUld ? A. Light ls snp ' 
po.ed to be a wave-like motion of a subtle elastic snb­
atance which fills all space. termed ether. 2.  What is 
the beat way to remove superlluous hai r ?  A. By pull· 
Ing. 8. Can It be permanently removed ? A. Yes. by 
the application of substances that will bnrn or remove 
the hairy surface of the skin . 

T. L. S. asks : How can I make a wash or 
pa.te whlch I conld dip dried beef Into.  to keep I t  from 
the air and filel ? It must be something that will not 
Inj�re the meat for eating. and that will not dissolve by 
mol.ture or IlIght heat. and that will not crack olf. A. 
Try Immerllng the beef for a very short time In a bath 
of melted para1lln . 

F. G. K. asks : What is the cause of the 
variation of the sun's rays as they strike any meridian ? 
Why Is the sun not In a plane with the meridian at 12 
o'clock noon at all times In the year ? A. The dl1lerence 
Is caused by the eccentricity of the earth's orbit. the 
obliquity of the ecliptic. and the pertnrbatlons due to 
the moon and planeto • .  For the Na_, .A'manac. write 
to UnltedStatel Ob,ena.tory. Wa.hlngton. D .  C. 
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I. R. M. says : I have found quite a differ­

ence I n  tbe weights of hard burnes and soft burned 
bricks. the hard bnmed bricks bein g t he heaVIer. Wby 
II this ? A. They have probably taken up more foreig n 
matter from the fire to which they were exposed. 

S. S. F. asks : Can a hole be mad e through 
a pane of glass by means of the sand blast. without 
breaking the glass ? A. Yes . 

A. S. asks : 1. How can I make models for 
small castings ? A. Use line sand or plaster of Paris .  2. 
How can I propare a metal that will polish and can be 
melted over a charcoal fire ? A. Brass composition will 
answer. 

C. Bros. ask : What is  the matter with our 
boUer ? We have a 45 tiue bot ler, 14 feet. long, run ning a 30 horse power engine . Having been in use some eight 
years, we recently took out all the flues, and cleaned 
and replaced tbem, washtng o u t  the boi ler with 80ft 
soap and water, and, as we 5upposed, thoroughly clean· 
tng lt with clear water. ""hen we fired up  agaiB , w e  
h a d  little trouhle i n  raiSing steam tor 4 days , when we 
were unable to raise over 24 lbs ., t b e  engine not run· 
nlng; and on opening throttle. I t Immediately all van­
Ished. All tbls time we had a heavy coal fire under 
boiler. WUl foaming In boiler cause this difllculty ? Is 
it  impossible to raise much steam from some k inds of 
water ? A. It may be that the soap was not removed, 
and formed a scale.  If this be the case, by blowing out a 
considerable quantity of waler twice a day, you may 
remedy the trouble. You will understand that this Is 
only a surmise on onr part. and we think It would be 
better for you to refer the matter to a reliable engineer 
who can make an examination . 

G. U. asks : How are boxwood rules and 
steel standards marked ? By what mechanical mealll!l 1s  
the accuracy obtained ? A. They are graduated b y  
means o f  " IUvidlng engine, the divisIons being made 
with a suitable tool. 

W .  J.  says : On p. 123, vol. 30: "Is there any 
Instrument that wUl detect the presencc of a metal I n  
t h e  earth?" Y o u  answer: No . I think y o u  are ml8taken , 
or at least a gentleman In this county professes to find 
lead. sliver. and gold with an instrument . A .  We are 
aware that there are Individuals who profess the posse.· 
slon of such instruments. The presence of iron ore be· 
neath the ground may In some cases be detected by the 
use  o f  the  magnetic need.le. But  as for  gold, sUver, 
lead, and other metals, no instrument capable of indi· 
catlng their presence Is known to science. 

J. P. asks : What is the best pump for a 
well of 40 feet depth ? Will a chain pump answer for 
tbat depth ? A. Yes. 

C. R. asks : 'V hat is hydrochlorate of ani­
line ? A. It Is made by combining anlJlne with muriatic 
acid. Your opeclmen did not come to hand. 

W. G. asks : I. What is the elastic hand 
stamp made of ? A. Rubber. 2. Is there a book pub· 
IIshed on all kinds of dyeing, weavlug. anf! dreSSing 
clotb ? A .  You wlll find such books descri b e d  In the 
catalogue of a scientifiC publ lsber .  3. Is there a jonr. 
nal on woolen ma.chinery and manufacturing of WOOl,  
etc . ? A. No . 4 .  I have a circular saw for sawing logs 44 Inche. In dia meter and running 450 revolutlons per 
minute,  from a 40 inch double turbine water wheel, nn· 
der 12 feet head ana fall . I contend that, If I double the 
revolntlon s per minute of the saw. I shal l double Its 
force . Do you thluk that I shall gain any power ? If so . . how much ? A. It the wheel Is powerful enougb , th 
saw should do double the work under these circum · 
stances. 5. A schoolmaster took thin wrIting paper and 
dipped It Into a yellow IIqnl d ;  he placed a card with a 
picture on Its surface against the saturated wIltlug pa· 
per,and then put them between a couple of panes of win· 
dow gla .. , and placed the whole In the sunbeams. In a 
few minutes , the p icture was beautifully copied on the 
yellow paper. What was the liquid ? A. A solution of 
bichromate or potash, probably. 

H. L. G. asks : 1. How can I construct a 
cheap electrical machine ? A. By using a large glass 
bottle for the cylinder of the machine. and coating the 
prime conductor with tin foil. 2. How are t he batter · 
les used by phys icians made ? A . Some are made of 
plates of zinc and carbon Immersed In dllnte sulphuric 
acid. 

J.  B. asks : What will be the result of the 
constant meteoric accumulation s on the surface of the 
earth ? The weIght and bulk of our planets are being 
conatan tly Increased, and If things go on as a t  present 
the doubling of tb e earth's weight and bulk is c;nly a 
question of time. A. The moon would fall to the earth 
and the earth reach the sun In a shorter ttme. M r .  
Proctor es timates the earth'. pre.ent supply of meteor· 
Ites at one Inch In depth In 400,000 years. 

A. asks : 1 .  Can you give me a l'lan for 
construcUng a cheap telescope, conSi sting 0 two don 
ble convex lenses with' a power of S6 times, with out 
using an achromatic lens ? Could I use a double con 
vex lens, 5 Inches in diameter with a focus of 72 i ncheB 
and an eyeglass 1 Inch In diameter with a focns of 2 1nch 
es ? A. Cheap telestope tubes may be made In four 
ways : 1. By rolU ng pasteboard. covered with paste or 
glue. on s wooden mandrel; remove to dry. and varnt!h 
Inllde and out. 2 .  By fl'lulng together wooden strips an 
Inch wide over hoops. 8.  Roll tightly, with glue upon a 
mandrel. strips of second quality veneering, Each layer 
must be kept In place . as glned. by a cover I'lf canvas 
strapped very tight . 4.  Use oheet or tinned Iron. the 
best method. Tbe fittings for the obj ect gla.s cell and 
eyepiece tube are tumed brass castings. A six Inch 
crown lens was used by Zollner for observing Solar 
protuberances. For other objects, such a lens canno t  
be u s e d  to ac\vautage. 

O. says : What are the astronomical names 
and probable distances from our glote of three fixed 
stars. familiarly called the triple twins ? They arrive 
over the meridian Une at about B o 'Clock P. M . •  and 
about 450 a bove horizon, preserving equal distance 
apart and In a right H n e .  A. The thr<e stars you men· 

tion are Delta, Epsilon, an d Zeta, In the belt of orio n .  

They are about the second magnltude ; De/ta and Ep.lIon 

are donble stsrs ,  while Zeta Is triple. 
C. A. C. asks : 1 .  Can alcohol be frozen ? A. 

Alcohol has never been frozen, though, when cooled to 
a temperature of 1660 below zero , I t  becomes viscid. 2 .  

I s  there a n y  premium offered by any government or ex · 
position for a varnish that will prev.nt wire from rust 
Ing and will not crack o ft  while being bent ? A. We 
never heard of such a reward . 

G. R. E. asks : Is there anything that I can 
throw Into a privy vault tbat will remove th e olfen slve· 
ness ? I would like to use the soil as manure . If the 
upper part Is filled with dry earth, would It settle and 
answer the purpose ? A .  The dry earth would fill up the 
well, but would be olfenslve. Copperas rr,lxed with balf 
Its weight of lime would perhaps answer your purpose 
of removing the odor and permlttlng the product to be 
aft.rwards used as a manur •• 
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H. W. S. asks : 1 . How can I plate brass or 

copper wltb silver wltbout a battery ? A .  M i x  cblorlde 
of sil ver 1 part, pearl ash 2 parts, common salt 1� parts, 
and wbl tinll( 1 part. Rub tbe mixture well on tbe .ur 
face .,. tbe brass or copper (prcviously well cleaned) 
with 8 piece of soft leather, or c ork moistened witb wa· 
ter and dipped I n ;o tbe p o wder. When silvered .  wa.h 
be metal In hot water sllgbtly alka lized and wipe dry. 
. With what solution can I cle .. n tbe arti cle. before 

pl .. tlng or g.lvanlzl n g ? A .  In .Ilver p lattng. tbe artl 
cles to be p l .ted are IIrst carefully freed from grease by 
bOiling In a solutton of potasb. then quickly dIpped I n  
cd nitrous a c i d  t o  remo ve any oxide , a n d  afterwards 

well wasbed I n  water to remove all traces at acId. If 
tb e surf .. ce be amalgamated. tbe adbeslon of tbe sliver 
will b e  promoted. In galvanlzlng,the Iron Is llrst dipped 
I n  dilute sulpburlc acId to remove tbe oxtde on tbe sur· 
face . 

M. E. says : 1. A friend informs me that ice 
brougbt from Boston. exposed In tbe sunllyh t .  will la8t 
one third longer than s o u thern ice. Is this so ? Does 
the Ice absorb cold .. ftcr freezin g ?  A. TrIals bave been 
m .. de o f  natural Ice and tb.t frozen arttflclally by va· 
rlous lce macblne •• wltb reference to tbelr lasttng qual· 
Itles.  and tbe latter were found to t .. ke longer time to 
melt. Thil is  probably due to tbe fact tb .. t artillctal ice 
has been frozen at and reduced to a lower temperature 
tb .. n Ibe natural material. The cryot .. lltzatlon may a180. 
at a long-continued low temperature. be more compact 
and render the tce more firm, as wbat is known 8S snow 
Ice I s  very perishable. After water has congealed 
at 32° . tbe Ice formed may b e  reduced like any otber 
.oltd t o  any low degree of temper .. ture; and Ice being a 
bad conductor of hea � , it  (compare d  w1th some o ther 
solids) tekes a long time for tbe ma •• to receIve an a c ·  
cessi on of beat from without . Tbe.e remark. may 
.erve to explaIn tbe difference between Bo.ton a n d  
.outb ern Ice. t he former being probably frozen at .. low· 
er temperature than the la tter. 

J. W. H says : I have a common wooden 
pump with Its v a l v e  buck, t about .Ix feet below tbe 
level of tbe ground. being attacbed to tbe pump handle 
by a rod nearly nine fee t long. D uring cold weather, 
the water i n  thid pump froze, and I have re&'Bon to be· 
lIeve tba t the pump was full o f  wild Ice from tbe spout 
down to the valve bucket. wbich I s  about elgbt feet . I 
lIrst tried to thaw It out wltb bot water. but found tbat 
made but little Impresston; so I poured in about one 
quart of hard coarse salt. I soon fonnd the ice was 
melted down about t wo feet bel o w  the spout . Twelve 
bours afterwards, It  bad melted nearly four feet,  and 
tbe liext day the pump was all free of Ice and work8 a. 
WEll a. cver. Nearly all tbe time the mercury b .. s been 
below zero . Will yo u Inform me wby cold .alt will 

melt Ice I n  cold weather ? What cbemlcal action. If 
any, takes place w i t h  the salt and ice ? A. Whenever a 
solid body passes Into tbe liquid state It absorb. heat. 
and the he.t wl>lch I s  thus absorbed Is  calle d latent or 
bi dden heat. W h e n  I t  p asscs back .. gaIn from the II· 
quid t o  the "olld state. this beat Is .. gain given out and 
c .. lIed sensi ble h e  .. t .  Tbe particles of 8alt lind tbelr 
w .. y Into the ' p ores of thc Ice: and since . tbe point of 
freeztng of a mixture of Ice and sal t I s  many degrees 
b e l o w  tbat of Ice alone. the mIxture becemes liquid 
and In passlllg from tbe solid to the liquid slate mu.t 
absorb beat. Finding no Bource to take 1 t  from, its  
tempera ture falls until  the liquid Is 3 2 0  colder tban tbe 
solid Ice and salt. 

A. R. W. asks : To how many degrees of 
beat must Irou be raIsed to weld It ? A .  According to 
Siemens. the weldIng heat of Iron Is 2.7000 F. 

MINERALS. ETC.-Specimens have been re­
ceived from the following correspondents, and 
examined with the results stated : 

E .  L. F.-Iron pyrites. with rounded p ebbles of 
quart z .  

J .  W.-Carnellan. but are not brightly enougb colored 
to be of value. 

H .  B. S . -Magnetlc Iron are. and I. good for making 
Iron. 

R. J. L.-Your materlal ls clay. wblcb mlgbt prove U8e· 
ful l n  the potter's art. 

W. R. E.-Your .peclmen I. not black le .. d. but sui· 
pburet of lead. and Is dIstributed througa q uartz. 

N. D. M. Iron pyrlte s . -It doe. not Indicate coal. al· 
though It I. s omelimes found wltb coal. 

J. P. D. asks : What will soften copper wire 
80 8S to work as readily as lea d ?  Can I sot ten the wire 
to any degrec of temper ?-J. F. H. a.ks : How can I 
make bung •• cut acro.s tbe graIn of tbe wood ?-W. E .  

C .  asks : Wb,t are t h e  I ngreJ.lents u8ed to Increa8e tbe 
adht'si ve praperties of sugar or molasses in making 
popcorn bali_. and wbat I s  Ibe process of makIng the 
samo ?-J . C. as1<. : Wbat I s  the best bait for enttclng 
rats into a tra p ?  Is there sny chomtual prep aration 
that will or .. w tbem ?-J . B .  G. a8k. : 18 tbel e any way 
to preve n t  tbe slacking of stone coal ? We lay In fuel 
In the f .. lI. In good sized lump. ; before spring mucb of 
I t  Is useless .-J .  O .  T . ..  sk. : how can I preTent an Ivory 
ftute head from crd.ckfng, and how can I stop the crack· 
ing after it !J8S commenced ?-S .  asks : How i s  a steely 
luster gi ven to tbe surf .. ce of black glass? I bave seen 
pol ished black glass. with a very tbln coat (of platinum 
er blsmutb . I t h i nk) wblch nitric or muriatic acid dees 
not a ffect . Fluor!c acid raIses It from the surface In 
b ubble..  It Is  not .. n enamel burnt In. as tbat would 
destroy tbe facets on tbo gla .s. wblcb sbow tbe pollsb. 
Ing marks thro ugb this tbln coat .-M . S .  W. ask" 1 .  
H o w  1s contraction of a horse's hoof produced ? 2. How 
can I prevent contraction o f  the hoof ? 3. On wbat 
part of the hOfse's leg docs contracted hoof o perate, to 
make tbe bor.e lame ?,-W. H. G . .. sks : Can you give 
me directions for t h e  trea tment of green moss, to pre· 
pare it  88 an srUde of commerce ? There are two differ­
ent processes,  one in which the mOSH Is Boaked In water 
until It  Is  sutHclently rotted. and anotber In whlcb thl. 
result Is sec ured by tbe u.e of cbemlcal •. -L. F. S. ask.: 
How did B .  N. C .  (see your l s.ue of January 24) arrange 
his pulley to carry po wer from the �rum on main line to 
bls latbe ? H o w  was tbe pulley thrown out of gear 1 
Could such .. friction gear carry as much a. 25 horse 
powe r ?  

COMMUNICATIONS RECEIVED. 
The Editor of the SCIENTIFIC AMERICAN 

acknowledges, with much pleasure, the re 
ceipt of original papers and contributions 
upon the following subjects : 

On East Tennessee Industries. By H. E. C. 
On the Centralization of Matter. By J. P. 
On a Steam Buggy. By F. G. W. 
On Poisonous Aniline Dyes. By J. E. 
On Ventilation. By G. N. 

J dtutifit �mmtlu. 
On the Northern Lights. By J. R. Engine valve. steam. J. D. Bown . . . . . . . . . . . . . . . . . . .  147.'786 

On Wood Engraving. By H. C. F. 
On the Non-Actinic Rays of Light. 

E. J. H. 
By 

On Glue as a Healing Remedy. By E. P. 
On a New Breech Blight. By J. S. 
On Coal Oil on Railroads. By G. H. K. 
On Mental ArithmAtic. By J. P. 

Also enquiries from the following : 
W . F.-J. T .-A. C. G.-W. E .-J. R.  & Co.-H.W.  T .  
-Po W. L.-J. B .  G.-P. M. 
Correspondent. In  different parts of  the country a8k : 

Wbo makes .teel bars. to be ... ed Instead of bells ? Who 
sells borse clippIng macblnes ? Wbo makes micro.· 
cope •• • umclently po werful to detect tbe animalcul", In 
water ? Who oells a rubber preparation In Imlt .. · 
tlon of mabogany and ro.e wood ? Who buy. potato 
1I0ur ? Wbo sells balr clotb ? Makers of the above ar· 
tlcles wlIl probably promote tbelr Intere.t. by adver· 
tlslng. ln reply, ln the SOlllliTIl'IO Alu:BIOAli. 

Corre.pondents wbo write to ask the addre •• of certain 
manufacturers. or where specilled articles are to be bad. 
al.o those havu.g !rOods for sale. or who want to lind 
part"era. sbonld lend with tbelr communication. an 
amount sumclent to cover tbe co.t of publication under 
tbe bead of " Bu.lne •• and Peraon.I." which Is .peclally 
devoted to .ucb enquiries.  

rOFFICIAL.] 
Index of Inventions 

FOR WHICH 

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

February 17, 1874, 
AND EACH BEARING THAT DATE:. 
[Tbose marked (r) are rels.ued patente. ]  

Air. forCing and exbau.tlng. W .  I .  Ellis . . . . . . . . . . .  147.628 
A-pple parer. F. W. Hud.on . . . . . . . . . . . . . . . . . . . . . . . . .  147.559 
Apron supporter and page. W. H .  Chipley . . . . . . . .  147.479 
Axle nut fastenlng. R. R. J ones . . . . . . . . . . . . . . . . . . . .  147.646 
Barrel. J. L. Thom.o .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.710 
Battery. galvanic. G. L. Leclancbe (r) . . . . . . . . . . . . .  5.769 
Baltery. etc . •  G. L. Leclanche (r) . . . . . . . . . . . . .. . . . . .  5.768 
Beel tea. making. T. R. H. JoI1l180n . . . . . . . . . . . . . . .  147.645 
Bell. call . H .  A. Dierkes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.466 
Belt fastenlng. J .  E. Rlcbard . . . . . . . . . . . . . . . . . . . . . . . 147.690 
Belt fastening. J. E. Rlcbard . . . . . . . . . . . . . . . . . . . . . . .  147.691 
Binder, tempor .. ry. G. Sweatt _ . . . . . . . . . . . . . . . . . . . . . .  147.527 
Blackboard rubber. J. F. Roenlgk . . . . . . . . . . . . . . . . .  147.520 
Boller. feed beater. E. P. Fenn . . . . . . . . . . . . . . . . . . . . . 147.62-1 
Boilers. gage cock for .team. R. P. Ros . . . . . . . . . . .  147.698 
Boller. band bote stopper. D. Sullivan . . . . . . . . . . . .  147.704 
Bolt and rivet catter. Wardwell & WIng . . . . . . . . . .  147.716 
Boot and sboe. J. A. Stockwell . . . . . . . . . . . . . . . . . . . . .  147.579 
Boot and 8hoe beel. R. C. Lambart . . . . . . . . . . . . . . . . .  147,506 
Boot counter •• crimping. E. Andrew . . . . . . . . . . . . . . .  147,587 
Boot sole •• etc .• trImming. A. C. Carey . . . . . . . . . . . .  147.552 
Boot bnlllng cylinder. J. H. Web.ter . . . . . . . . .. . . . . .  147.584 
Boots. beellng. D. S. Moouey . . . . . . . . . . . . . . . . . . . . . . .  147.51 8 
Bootee. C. E. Langmald . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.564 
Bosom pad. E. Stowell . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 147.5"16 
BottIe . wicker covered. R. Dempsey . . . . . . . . . . .. . . .  147.485 
Bracelet. J. N. Tbom.on . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.709 
Budding cla.p. I. B. CottrelL . . . . . . . . . . . . . . . . . . . . . .  147.481 
B arner. l .. mp. W . H  .. tbaway . . . . . . . . . . . . . . . . . . . . . . . .  147.4£6 
Butter printing apparatu •• J. Mattbews . . . . . . . . . . .  147.511 
Button •• etc . •  attaching. A. Morebou.e . . . . . . . . . . . .  147.514 
Can soldering machine. W. D. Brook8 . . . . . . . . . . . . . 147.596 
Capst .. n power. Hentborn & Thayer . . . . . . . . . . . . . . .  147.557 
Car axle box. J. 1. Kln.ey. . . . .  . . . .  . . . .  . . . . . . . . . .  . .  . . .  147.652 
Car axle box. Whitaker & SmIth . . . . . . . . . . . . . .. . . . . . .  141.728 
Car axle boxes. coll •. r for. J. Whitaker . . . . . . . . . . . .  147.722 
Car brake. D. T. Casement . . . . . . . . . . . . . . . . . . . . . . . . . .  147.608 
Car brake. rallway.J.  Raddln . . . . . . . . . . . . . . . . . . . . . . .  147.511 
Car coupling. W. II. Beard . . . . . . . . . . . . . . . . . . . . . . . . . .  147,588 
Car coupling. O.W. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.558 
Car coupllng. J. F. Hancock . . . . . . . . . . . . . . . . . . . . . . . .  1 47.637 
Car cou pling. A. Kimber . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.661 
C.r coupllng, F. A. Wtl.on . . . . . . . . . . . . . . . . . . . . . . . . .  U7.728 
Car coupling. F. yeiser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.734 
Uar se .. t. C. D. Flynt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.626 
C or. sleeping. J. Woedrutl . . . . . . . . . . . . . . . . . . . . . . . . . .  147.588 
Car. sleeping. J. Woodrull . . . . . . . . . . . . . . . . . . . . . . . . . .  147.589 
C .. r stove, railroad. J. WIl.on . . . . . . . . . . . . . . . . . . . . . .  141.728 
C .. r wheels. etc . •  annealing. J. Mattbews . . . . . . . . . .  147,566 
Cars. beatlng.W. Thamm . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.706 
C .. rs upon Inclines. propelltng. T. Sbaw . . . . . . . . . . .  147.577 
C.rboys. emptying. H. R. F. Koechllng . . . . . . . . . . . .  147.656 
Carriage axles. turning. McKenzie & Coulter . . . . . .  147,674 
Carriage seat. W. Rail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.687 
Carrlsge seat. J .  Burt (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.767 
Casting cbilled mold board8. W. Rall . . . . . . . . . . . . . .  147.668 
Challng In.trument. anti·. J.  M. Merrill . . . . . . . . . . . .  147.676 
Ch .. lr. foldlng. J. J. B.er . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.589 
Ch .. lr seat. T. W. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147.667 
Ch .. lr. settee. etc . ,  W .  Cba .. . . . . . . . . . . . . . . . . . . . . . . . .  147.607 
Churn da.ber. reclprocatlng. W. T. Wright . . . . . . .  147.780 
Cigar mold. N. Dubrul . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.617 
Clock. watcbman's cheCk. F.  H. Plaget . . . . . . . . . . . .  147.684 
Cloth winding roll. C. A. & S. W. young . . . . . . . . . .  147.541 
Corpse cooler, H. Kerater . . • • • . . . . . . . • • • • • • • • . . • . . . .  147,649 
Corset and bU8t1e. J. Waterman . . . . . . . . . . . . ; . . . . . . .  147,581 
Cot. sprIng bottom .  Lord & Blancbard . . . . . . . . . . . . .  147.668 
Crane .  foundry. Z. S. Durfee . . . . . . . . . . . . . . . . . . . . . . . .  147.489 
Croquet apparatu •• Bogla & Zimmerman . . . . . . . . . .  147.785 
Crutcb, G. Frantz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.491 
Culinary ve.sel. H. Van Altena . . . . . . . . . . . . . . . . . . . . .  147.580 
Cultivator. S. D. Doutblt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.616 
Cultivator and plow. J. B. Lucas . . . . . . . . . . . . . . . . . . .  147.569 
Cultivator and plow sweep . E. Halman . . . . . . . . . . . .  147,688 
Cultivator stalk cutter. S. Cro.sley . . . . . . . . . . . . . . . .  147.612 
Cupboard catcb, W. J. Myrick . . . . . . . . . . . . . . . . . . . . . .  147.515 
Cartaln cord bolder. W. T. Fry . . . . . . . . . . . . . . . . . . . .  147.4g:j 
nerrlck. J. Thayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.580 
Derrick and platform. C.A. Campbell . . . . . . . . . . . . .  147.600 
DisinfectIng compound. H. G. Dayton . . . . . . . . . . . . . 147.615 
Dltcblng macblne. Ellts & Llndaey . . . . . . . . . . . . . . . . .  147.622 
Do . e tailing macblne , A. Thomson . . . . . . . . . . . . . . . . . 147.708 
Dre.s protector. E . G. Kelley . . . . . . . . . . . . . . . . . . . . . . .  147.648 
Drill for metal. G.  A. Bower . . . . . . . . . . . . . . . . . . ... . . .  1 47.478 
Drill core lifter. G. Frisbee . . . . . . . . . . . . . . . . . . . . . . . . .  147.492 
Drying apparatu8. Cawthorn & Conner . . . . . . . . . . . . 147.606 

Engine valve gear • •  team. A. S. Cameron . . . . . . . . . 141.478 
Engine valve. rotary. W. P . Eayrs . . . . . . . . . . . . . . . . . . 141.621 
Excavator. M. D. Marcy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147,508 
Fence. barbed. J.  Halsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.684 
Flle. clrcular. B. D. Whitney . . . . . . . . . . . . . . . . . . . . . . . .  147.585 
Fire arm. breech loading. I M. Milbank . . . . . . . . . . .  147.567 
Fire arm, magazine, A. T. Freeman . . • • • • • • . . • • . • • . 147,555 
Fire brick. composition for. T. Jame . . . . . . . . . . . . .  147.642 
FIre klndler. B. S. Harrington . . . . . . . . . . . . . . . . . . . . . .  147,556 
Forge. smith' •• Case et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147.602 
Fringe twl.tlng machine. W. Brook . . . . . . . . . . . . . . .  147.550 
Fuel. mixing artllicial. E. F. Loiseau . . . . . . . . . . . . .  147.668 
Fuel. mixing and molding artillcial. E.B.Lol.eau 147.665 
Fuel . making artillcial. E .  F. LOI.eau . .  _ • . .  147.664. 147.667 
Fuel. waterproollng. E. F. L�I.eau . . . . . . . . . . . . . . . .  147.666 
Furnace for recoverlng alkall. W. F. Ladd . . . . . . . . 147.�05 
Furnace grate bar. E. Malon . . . . . . . . . . . . . . . . . . . . . . .  147.670 
Furnace. bydrocarbon vapor. C .  J. Eames . . . . . . . . 147.620 
Ga. apparatus. portable. C. J. Eame . . . . . . . . . . . . . . 147.619 
Gate. automatic. J. T. Ham . . . . . . . . . . . . . . . . . . . . . . . . 147.635 
Gear feed. wood planer. R. N. Merlam . . • • • • • • • . . •  147.675 
Generator • •  team . J. H. Rerrlck . . . . . . . . . . . . . . . . . . 147.499 
Grain and malt dryer. M .ll .  Lloyd . . . . . . . . . . . . . . . . .  147.662 
Grate cleaning a ttachmen�_ A. Tlen.cb . . . . . . . . . . .  147.711 
Hanger and loo.e pulley.a(fju.table.Tbayer et al. 147.529 
Harne •• bame. J. Letcbworth . . . . . . . . . . . . . . . . . . . . . . 147.507 
Harp. G. D. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.689 
Harve.ter cutter. Blood 'l al . . . . . . . . . . . . . . . . . . . . . . . .  147.549 
Harvester elevator. C. G. Cro •• e . . . . . . . . . . . . . . . . . . .  147.488 
Harvester rake. Buxton " al . . . . . . . . . . . . . . . . . . . . . . .  147.477 
Harvester rake , A. Wemple . . . • • • • • • . • • • . . . . • • . . . . .  141 ,583 
Hat frame •• binding and wiring. H. A. Whiting .. 147.724 
Hay. etc .• machine for raking. J. Trout . . . . . . . . . . . .  147.718 
Heater. boiler feed. E. P. Fenn . . . . . . . . . . . . . . . . . . . .  147.624 
Hlnge . lock. F . Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.715 
Hor.e power. D. Landes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.65� 
Horse trapplng. lf. Bern.ee . . . . . . . . . . . . . . . . . . . . . . . . .  147.471 
Ho.e coupllog. W. M. Henderson . . . . . . . . . . . . . . . . . .  147.498 
Hub. to axle •• attechjng. D. A. Jobn.on . . . . . . . . . .  141.508 
Indicator • •  tatlon .  A. C. Bragonler . . . . . . . . . . . . . . . . 147.474 
In.tep pad. J. B. Smltb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.696 
Iron and .teel. welding. H. Scblerloh . . . . . . . . . . . . . .  147.576 
Iron for roiling • •  beet. T. Jame .. . . . . . . . . . . . . . . . . . .  147.502 
Journal and bearing. O. B .  Mor.e . . . . . . . . . . . . . . . . . .  147.678 
Journal box. W. D. Baxter . . . . . . . . . . . . . . . . . . . . . . . . .  147.546 
Kal eldo.cope. J. Cal licott . . . . . . . . . . . . . . . . . . . . . . . . . .  141.460 
Kiln. drying. G. 1.  Welg�lIn . . . . . . . . . . . . . . . . . . . . . . . . . 147.718 
Knlfe·.barpenlng .teel. O. W. T.ft . . . . . . . . . . . . . . . . . 147.705 
Knitting burr •• oiling. J. Maxwell . . . . . . . . . . . . . . . . . 147.672 
La.tlng tool. P. H. Howe . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.640 
Latcb. mortl •• door. A. D. Judd . . . . . . . . . . . . . . . . . . .  147.560 
Latch. reversible knob. J. Arbeiter . . . . . . . . . . . . . . . .  147.467 
Lime. puttlllg up cblorlde of. M. L. Bu.h . . . . . . . . . 147.476 
bock. basp . J. H. Runyan . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.694 
Lock. seal. F. W. Brooka (r) . . . . . . . . . . . . . . . . . . . . . . . .  5.765 
Lu bricator. S. C. Hamlin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.636 
Mains. tapping. L. Spaulding . . . . . . . . . . . . . . . . . . . . . . .  147.700 
Mandrel • •  prlng coiling. Nichols ., al . . . . . . . . . . . . . . 147.679 
Medical u.e • • electrode h andle for. J. Kidder . . . .  147.650 
Mill. grinding. R. S. Cathcart . . . . . . . . . . . . . . . . . . . . . .  147.605 
Millstone dress. I. Y ear.ley . . . . . . . . . . . . . . . . . . . . . . . . .  147.728 
Mill relief device .  T. Sbaw . . . . . . . . . . . . . . . . . . . . . . . . .  147.521 
Molders' lIask. T. Insull. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141.641 
Motor lever. J . Iltone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.708 
Mud feader for equestrlan8. A. B. Speed . . . . . . . . . . 147.701 
Necktie. R. R. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.682 
Nut lock. T. B. Wrigley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.5lO 
Ores. treating. C. H. Aaron . . . . . . . . . . . . . . . . . . . . . . . . .  147.542 
Organ. reed. A. F. yarwood . . . . . . . . . . . . . . . . . . . . . . . . 147.732 
Organ •• reed board for. Cheney ", al . . . . . . . . . . . . . . . 147.608 
�klDg. pl. ton. A. E. Baker . . . . . . . . . . . . . . . . . . . . . . .  147.548 
Packing. pl. ton. H. A. Jamieson . . . . . . . . . . . . . . . . . . .  147.648 
Padloek. H. Abrend . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.585 
Paper box. L. W. Beecber . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.547 
P .. per box. L .  W. Beecber . . . . . . . . . . . . . . . . . . . . . . . . . .  147.548 
Paper box. F .  W .  Smltb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.697 
Paper cUP. A. D. Judd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.561 
Paper pulp screen. etc .• J. S .  Warren. . . . . . . . . . . . .  147.717 
Paper pulp .... a.her. C .  J. Bradbury . . . . . . . . . . . . . . . . 147.595 
Pen. fountain. W. E. Tboma . . . . . .. . . . . . . . . . . . . . . . . .  147.707 
Photograpblc screen. A. M. Bird . . . . . . . . . . . . . . . . . .  147.594 
Pbotograpbs. enameling. N. We.ton (r) . . . . . . . . . . 5.766 
Picture frame, J. W. Taft . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.528 
Planlng macblne. metal. W. Hender.on . . . . . . . . . . 147.497 
Planter • •  eed. E. G. Mattbew . . . . . . . . . . . . . . . . . . . . . . 147.671 
Planter • •  eed. T. Pre •• ly . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.686 
Pla.terlng board for wall •• etc .• L. H. Tldeman . . .  147.531 
Plow Jointer. H. Gale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.629 
Pocket book. E. A. Hempblll . . . . . . . . . . . . . . . . . . . . . . .  147.639 
PrInter.' roller compo.ltlon. J.  H. Osgood . . . . . . . .  147.569 
Prlntlng pre.8. folder for, J.:B . Molyneaux . . . . . .  " 1 47.568 
Pulley. differential. J. N. Floyd . . . . . . . . . . . . . . . . . . . .  147,625 
Pump barrels. etc • •  coupling for. J. S. Barden . . . 147.545 
Poriller. llour and mIddlings. G.  W. Brown . . . . . . .  147.598 
Purlller.mlddllng8. D. S. Mackey . . . . . . . . . . . . . . . . . . .  147.565 
Puriller. mlddllng4. O. A. Pray . . . . . . . . . . . . . . . . . . . . .  147.685 
Radiator and damper. combined. O. Baldwin . . . . .  147.544 
Rallro .. d axle lubricator. Wendell et al . . . . . . . . . . . . 147.719 
Railroad gate. W. J. Garrison . . . . . . . . . . . . . . . . . . . . . .  147.495 
Ratlroad .Ignal. pneumatic. W. Robln.on . . . . . . . . .  147.692 
Ratlroad .wltcb. S. R. Kneeland . . . . . . . . . . . . . . . . . . .  147.655 
Railroad swltcb. C. C. Sbelby . . . . . . . . . . . . . . . . . . . . . .  147.695 
Railroad swltcb. C. C. Sbelby . . . . . . . . . . . . . . . . . . . . . . .  147.696 
Railway tie. Kendrick et al . . . . . . . . . . . . . . . : . . . . . . . . .  147.568 
Rake. hor.e hay. W. X .  Steven . . . . . . . . . . . . . . . . . . . . .  147.702 
Range. beating. 1.  J. Baxter . . . . . . . . . . . . . . . . . . . . . . . .  147.592 
Razor. G. A. Whltmarsb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.725 
Regulator. lluld pre.sure, D. T. Ca.ement . . . . . . . .  147.604 
Roollng materlal. J. N. Colby . . . . . . . . . . . . . . . . . . . . . .  147.610 
tladdle . barnesB. K. Frazer . . . . . . . . . . . . . . . . . . . . . . . . . . 147.627 
Saddle. harness. S. A. Marker . . . . . . . . . . . . . . . . . . . . . .  1 47,509 
Safe8, water tank for IIreproof. E. H. Parker . . . . . .  147.681 
Sash fa8tener. E. Overton . . . . . . . . . . . . . . . . . . . . . . . . . . 141.570 
Sa.b bolder.A .  L. Whitney . . . . . . . . . . . . . . . . . . . . . . . . . 147.726 
Saw. W. Clem.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.608 
Saw·lIl1ng device. A. P. Durant . . . . . . . . . . . . . . . . . . . .  147.488 
Saw jointer. E. Gowdy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.681 
Saw mlll8. log turner for. E. H. Stearn . . . . . . . . . . . .  147.5�8 
Scale beam. C. H. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . .  147. 512 
Screw driver, S. R. Kneeland . . . . . . . . . . . . . . . . . . . . . . .  147.6W 
Sewing machIne cabinet. G. Range . . . . . . . . . . . . . . . .  147.572 
Sewing machine caster. L. L. Robln.on . . . . . . . . . . .  147.574 
Sewing macblne table. J. M .  Baird . . . . . . . . . . . . . . . . .  147.469 
Sewing machine treadle. A. B. Shaw . . . . . . . . . . . . . . .  147.578 
Shaft coupling. F. W. Verharen . . . . . . . . . . . . . . . . . . . . 147.714 
Sbaft coupling. R. Whetberlll . . . . . . . . . . . . . . . . . . . . . .  147.720 
Shaft.boldlng 'ttacbment. J. H. Adams . . . . . . . . . . .  147.465 
Sbarpenlng machine. B. D. Whitney . . . . . . • . • . . . • . •  147.586 
Sbeet metal ve •• el. P. Les.on. (r) . . . . . . . . . . . . . . . . . .  5.770 
ShIrt bo.om protector. T. J. Rlcbard . . . . . . . . . . . . . . 147.578 
Sblrt bosom .upporter. T. L. D .. lton . . . . . . . . . . . . . . . 147.484 
Shirt collars. etc . •  making. P. D. Aub . . . . . . . . . . . . . .  147.588 

Ear cleaner. M. Leiner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.660 Shoe. J. H. Vermilya . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.583 
Egg. fruit. elc .• pre.erver. Trimble & Bookhout . . 147.712 Sofa and bedstead. M. L. Perry . . . . . . . . . . . . . . . . . . . .  147.688 
Eggpre8srver. French & Bowler . . . . . . . . . . . . . . . . . . .  147.628 Soldering macbtne. can. W. D. Brooks . . . . . . . . . . . . 147.596 
Electrotyping. copying by. H. Duncan . . . . . . . . . . . . . 147.818 Sale. and heel •• burnl.blng. A. C. Carey . . . . . . . . . . 147.551 
Elevator, hydraullc.J. S. Pierson . . . . . . . . . . . . . . . . . . .  147.518 Splndle. lubrlc.atlng. J. & C. C. WIl.on . . . . . . . . . . . .  147.587 
Engine. reciprocating. T. F. Reilley . . . . . . . . . . . . . . .  147.519 Spinning .top mecbanlsm. etc., G. Kralnk . . . . . . . . 147.657 
Engine tuel loader. Ballard. Burt. & Hildretb . . . .  147.591 Splnnlng mule • •  elf·actlng. N. W. Bancroft .. . . . . . 147,590 
Engine. tbree cylinder. P. T . Brownell . . . . . . . . . . . .  147,599 Spinning .plndle and bobbtn. N. I. Allen . . . . . . . . . . 147.466 

Spool box. B. F. Carpenter . . . . . . . . . . . . . . . . . . . . . . . . .  147.601 
StaIr band ralls. Joint for. W. Leduc . . . . . . . . . . . . . . .  147.659 
Stamp •• cancollng. Goff & Hursy . . . . . . . . . . . . . . . . . . .  147.630 
Stancblon. H. Willard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.727 
Steam or water gate. S.  Van Horn . . . . . . . . . . . . . . . . . .  147 .53'l 
Stone. bardenlng. D. M. Sprogle . . . . . . . . . . . . . . . . . . .  147 .522 
Stone slabs. poll.hlng. J. Finn .. . . . . . . . . . . . . . . . . . . . .  147.490 
Stove. cookIng. Z. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147 ,500 
Stove. cooking. Z. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.50t 
Stove, lIre place. H. L. McAvoy . . . . . . . . . . . . . . . . . . . .  147.673 
Stove. railroad car, J .  WIl.on . . . . . . . . . . . . . . . . . . . . . . .  147.n9 
Surveying Instrument. J. L. Bogy . . . . . . . . . . . . . . . . . .  147.472 
SU8pender •• J. W. Wattles . . . . . . . . . . . . . . . . . . . . . . . . . .  147.562 
Table. dining and II onlng. L. Berner . . . . . . . . . . . . . .  147.470 
Table. drawing or writing. J. A. Knlgbt . . . . . . . . . .  147.504 
Tablet. eraslve. C.  N.  Brown . . . . . . . . . . . . . . . . . . . . . . .  H7.597 
Tea •• coffees. etc .• cbest for. G .  LtlIlbrldge . . . . . . .  147,661 
Telell(rspb. duplex. G. D·Infrevllle . . . . . . . . . . . . . . . . .  147.487 
Telegrapb. duplex. J. B. Stearns . . . . . . . . . . . . . . . . . . .  147.524 
Telegrapb. duplex. J. B. Ste .. rn .. . . . . . . . . . . . . . . . . . .  147.525 
Tenoning macblne .  W. H. Elliott . . . . . . . . . . . . . . . . . .  147.554 
Tobacco cutting machine. J. F .  Kelley . . . . . . . . . . .  147.562 
Toilet ca.e. pocket. G. Wunderlich . . . . . . . . . . . . . . . .  147.781 
Towing canal boats. etc .• T. J. O·Toole .. . . . . . . . . .  147.680 
Tay. automatic. G. W. Brown . . . . . . . . . . . . . . . . . . . . . .  147.475 
Toy dancer. automatic. W. L. Hubbell . . . . . . . . . . . .  147.558 
Toy locomotive. E. C. Pbelps . . . . . . . . . . . . . . . . . . . .. . . .  147.516 
Tube8. pile for rolled. E. Wheeler . . . . . . . . . . . . . . . . . .  147.721 
Umbrella. H"rrt.on & Pear.on . . . . . . . . . . . . . . . . . . . . .  147,688 
Umbrella. folding. Phillip. & Burnbam . . . . . . . . . . . .  147.517 
Valve. cbeck, M. T. D.vlcson . . . . . . . . . . . . . . . . . . . . .  147,614 
Valve gear, steam engine, A .  S .  Cameron . . . . • • • • •  147,478 
Valve .eat •• rellttlng. W. W. Allmand . . . . . . . . . . . . .  147,586 
Valve, .team engine, J. D. Bown .. . . . . . . . . . . . . . . . . .  147.786 
Valve • •  toP. B. F.  Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,584 
Veblcle spring, J. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147 .6t8 
Vehicle .prlng. J.  E. Jeffrey . . . . . . . . . . . . . . . . . . . . . . . .  147,644 
Vehicle wbeel.  W. Crandell . . . . . . . . . . . . . . . . . . . . . . . .  147.6lt 
VehIcle wheel. W .  W. Crane . . . . . . . . . . . . . . . . . . . . . .  :. 147.482 
Ve •• el •• ral81ng .unken. H. F. Knapp . . . . . . . . . . . . . .  147.653 
Wagon. dumpIng. H. Bailey .. . . . . . . . . . . . . . . . . . . . . . . .  147.468 
Wa.btng macblne. D. Grabam . . . . . . . . . . . . . . . . . . . . . .  147.632 
Water closet ior veosel •• A. B. S .. nds . . . . . . . . . . . . .  141.575 
Water clo.et regulator. J. M .. rquls . . . . . . . . . . . . . . . .  141.5LO 
Wlndmtll. M .  J.  Kauffmann .. . . . . . . . . . . . . . . . . . . . . . . .  147.6s7 
Window .creen. A. L. Fuller . . . . . . . . . . . . . . . . . . . . . . .  147.494 Wrench . L. F. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.699 

APPLICATIONS FOR EXTENSIONS. 
Appllcatlon8 bave been duly illed and are now pending 

for tbe exten810n of tbe followIng Let ters Patent.  Hear. 
Ings upon the respective arpllcations .. re a p pOinted for 
tbe day. berelnafter mentioned : 

2B.S78.-FIRII ESCAPII .-L. King. May 6. 
28.889.-RuBBIIR TUBING.-T. J. Mayall. May 6. 
2!I.402.-IcII CREAM FRIIIIZIIR.-C . W. Packer. May 6. 
2B.46�.-HoRSESHOR.-R. A. Goodenougb. May 18 . 
2B.684.-CORN PL .... liTER.-D. C. Myers. May 27. 

EXTENSION GRANTED 
27.241.-PnOTOGRAPHIC CAMERA.-A. Semmendlnger. 

DESIGNS PATENTED. 
7.168.-BARBER·S CHAIR.-A . Abel. New York cIty. 
7.169.-GLASSWARE.-T. B .  Atterb ury. Pitt.burgh. Pa . 
7,170.-ADVERTIBING DESK.-L.W .Burton,Syrabuse,N .Y . 
7.171 to 7.t7S.-CARPETS.-R . R .  Campb ell .  Lowell . Mass. 
7.179.-SWING SEAT.-G. De Not tbeck. New York city . 
7.180.-INSECT CA.II.-G . De Nottbeck. N e w  York city. 
7.18i.-BoTTLIIS.-E. R. Durkee. Brooklyn.  N .  Y .  
7,ld2 .-CABPET .-J . Hamer, Lewell, Mass. 
7.183.-ToBAOCO Box.-C .J. Hauck, Brooklyn, E . D . ,N . Y .  
7.164.-BANK BILLS .-W. B .  Hotcbklss . New York city. 
7,185.-CARPET .-D . McNatr, Lowell, Mass . 
7.156.-GLASS TUMBLERS. ETC.-T . W. Mellor. Pbll . .  Pa . 
7.187 t0 7.t89 .-0IL CLOTHS. IITC.-C. T . Meyer & V. E .  

Meyer 1 Bergen, N .  J .  
7.190. -CANISTERS.-J. H. Preater. Brooklyn. N .  Y .  
7.19i .-PEN RACK.-F. R .  Seldenstlcker. Meriden . Conn.  
7.t92.-WAITER.-H. C .  Wilcox. We.t MerIden. Conn. 

TRADE MARKS REGISTERED. 
1.684.-BRAID.-D. Golf & Son. l'awtuckot, R .  I. 
1 .6S5. -TOBACCO, ETC.-E . H.& W . H . Hamman, Emaus,Pa 
1 .686.-WHISKY.-G. W. Kldd & Co . •  New York city. 
1.687.-HEEL COUNTERS.-J. Kimball. Boston. M .. ss. 
1,6S8.-FxBTILIZEB.-Lorentz & Co . ,  Bal timore , Md. 
1.689.-PRNS.-W. F .  Murpby's Sons. Pblladelphla. Pa . 
1.640.-CARPETS.-R. Scott. Phlladelpbl •• Pa . 
1.64i .-M EDICAL COMPOUNO.-P. P. Van Alstine. Barnes 

ville. Ga. 
1.842.-ILLUMIN ATING OIL.-Warden&Co . •  Pltlsburgb .Pa . 

[SpeCially reported for the Sclentlllc American.] 

CANADIAN PATENTS. 
LIST OF PATENTS GRANTED IN CANADA. 

FEBRUARY 20. 1874. 
8.114.-J. Tufford. Beamsv1lle. LIncoln county. Ontari O 

Improvements on machIne for drilling Iron or steel 
called " Tntford·. Improved Dr lillng Macblne." Feb 
20. 1874. 

8.115.-G. B. Getty. E. Mendenhall and E. Barton. all a 
Bloomsburg. Columbia county. Pa., U. S. Improve 
ments on head blocks for circular saw mills, caBed 
" Getty's Improvcd Head Block for Saw Mill •. " Feb 
20. 1874. 

8.116.-H. R. Barnes. Rock Stream, Yates county. N. Y. 
U. S. Improvements on boes, called U The Barne 
Hoe . "  Fe b .  20. 187t . 

3,117.-Ja8. Defo e .  Detroit. Wayne county. Mleb .• U. S 
Improvements on wood pavements, called U Defoe' 
Wood Pavement . "  Feb. 20. 1874. 

S,U8.-Jss . Tredale, Toronto, Ontlr1 o .  Improvements 
on coal on stoves Bnd lamps, called H Tredale's Port· 
able Coal 011 Stove . "  F e b .  20. 1874. 

3.119.-W. M. MIxer, New York cl ty. U. S. Improvement 
In refrigerator buildIngs. called " Mlxer's Preservlug 
House . "  Feb. 20. 1874. 

3.t20.-S. R.Wllmot. Bridgeport. Falrlleld county, Conn 
U. S.  Improvement on .heet metal tubing. caUed 
.. Wilmot'. Improved Lock Seamed Tubing." Feb. 20 1874. 
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8.121.-S. R. Wilmot. Brldgepor'. Falrdeld couuty. Coun •• 

U. S. Improvements on tbe manufacture of metal 
tubing. called .. Wllmot's Improved System of Manu· 
faclurlng Metal Tubing. " Feb. 20. 18;4. 

S,I22.-J. A. Wbelpley. Dartmoutb. Halifax county. 
Nova Scotia. ImprovementR oD akates ,cal led 6 1  Whelp­
ley's Self Fastening Skates ."  Feb. 20. 1 874. 8,123 .-.J . J. t homas & E. G. Thom.s. Hamilton. Ontario. 
A railway swltcb. called " Thomas' Automatic Safety 
Railroad Switch." Feb. 20, 1874. 

. 

S,l24 .-J . MillS, Kee.ev111e, Essex county, New York, 
U. S. Improvements on horse shoe naH machines, 
called " Mills' Improved Horse Shoe Nail Machine .... 
Fe�. 20. 1874. 

8.125.-T. Roae. Georgetown. Halton connty. Ontario. 
Useful artfcle for elekotng lamp glassea, called U Rose's 
S�rlng and Slide Lamp G1as. Cleaner." Feb. 20. 1874. 

a.126.-L. M. Stockton. Yarmouth. l<:lgln county. Ontario. 
and D. Stock ton , same place . Useful tanning compo-
81tioD to tan cow or any other hides, called " Manuel's 
and Stockton'. Tann ing Composition . "  Feb. 20. 1874. 

S.127.-W. Foglesong, Dayton , Montgomery county, 0 . ,  U .  S .  Improvements on machine for msking Ihdet 
metal pans, called " Foglesong's Sheet Metal Pan Ma­
chine." �'eb. :10. 1874. 

8.128.-D. Douds. J. n. Hartsupp and P. Douds.all of New 
Castle", Lawrence county. Pa., U. S. Improvements 
on steam pump, called h Dond's and Bartsupp'B Steam 
Pump . " Feb. 20, 18.4 . 

S.129.-G. Westinghouse the Younger. Pittsburgh. Aile· 
gbeny, Pa . ,  U. B. Improvement on a machine for reg· 
ulatlng. applying and releasIng the lIuld prelsnre In 
railway air brake apparatus. called" Tbe Westlnghouoe 
Triple Value ."  �·eb. 20. 18a. 8,ISO.-I. Dennl • •  New Market. York county. Ontario . 
Improvement9 1n ., Dennts' Economical Framed Log 
Barn," culled H Denn is'  Improved Frame Barn ." Feb. 
20, 1874. 

a.131.-I. Kay, Indianapoli s . Ind .• U. S. Useful roller 
abstractor for lever watcbee, called ., Kay's Roller 
Abstractor." Feb. 20, 1 874 . 

8,1i!2.-J. L. Cathcart. Wa.hlngton. D. C .• U. S. Useful 
improvements on propellera for veeee1s, called U Cath . 
cart's Steering Propel ler ."  Feb. 20. 1874. 

8,loS.-T. S. Hunt. Boston. Mass .• U. S •• and Jao . Doug. 
la • • Jr .• Quebec. Improvement [n the Utilization of 
refuse or waste tinned sheet Iron (commonly called 
tin plate). the t itle whereof Is " A New and U.eful 1m· 
provement [n the Utilization of Refuse or Waste 
TInned Sbeet Iron (commonly called TIn Plate .) Feb. 
20, 1874. a.1S4.-A. H. Pedrick. Phlladelpbl a .  Pa .• U. S •• aulgnee of 
E. Pedl [cl<. PetrOlia. Ontal lo. New and useful traction 
hydraul1c engme. called " Pcdrlck's New Traction 
Hydraulic Engine." Feb. :10. 1874. 

HOW TO OBTAIN 

Patonts and Cavoats 
IN OANADA. 

P

ATENTS are now granted to inventorB 
In Canada. wIthout d:.tlnctlon a. to the nation· • ' Ity o f the applicant. The proceedIngs to obtain 

patent. in Canada are nearly the same as tn the 
Untted Slate.. Tbe a;>pllcant I. required to fur· 

ntsh .. model. with 8pecldcatfon and drawing. In dupll· 
cate. It is also neceb8ary for him to Sign and make atlldovlt to the orIginal ity 01 the Invention. 

The total expense, tn ordinary cases, to apply for a 
Canadian patent. Is t75. U. S. currency. Thls lnclude. 
the government teee for the first five years. and also onr 
(Munn & Co.'s) chorges for prellarlnll: drawIngs • •  pecld. 
catlonl and papers. and attending to the entire bu.lnes •• 
T:'e bolder of the patent I. entitled to two exlenslons of 
the patent,. each for llve years, making 1lfteen yean In all. If the Inventor a.slgns the pateot. the ass[gnee enloYI 
all the rIght. of the Inventor. A sm,1I WOrklDg model mu.t be furnished, made to 
any convenIent Bcole . Tne dlmens[ono of ,the model 
should not exceed twelve Inches. 

If the InventIOn consists of a compositton of matter, 
sample. of the composi tion, and al.o of the several In· 
gredlects, must be furnlp,bed. 

Persons who desIre 10 apply for patent. In Canada are 
requested to send to us (MUNN &; Co.). oy express, 8 
model wltb a descrtption .ln their own language • •  how · 
[nll: tbe mertts and operation of the Invention. remitting 
al.o tbe fee. as aoove for auch term for the patent as 
they may elect. We will then mmedtately prepare the 
drawIng. and specldcatlon. and aend the latter to the 
applicant for hIs exam lnatton • •  Ignature. and \mdavlt. 
It requires from four to "w�)ve weekI" t1me, after com· 
pletton of the papers, to ..,OUl.ln tbe decjslon of the Cana· 
dian Patent Otllce. Remit the iees by check. draft. or 
1'0stal order. Do not .�nd the tIIoney In the box wltb 
model. Give u. your name In tUIl. middle name Included 
InvenUone that bave already been patented In the 

United Slatea for not more than one year may alao be 
patented In Canada. 

On dllng an application for a Canadian patent. the 
COmmiA!toner causes an examination 88 to the novelty 
and utility of the Invention. If found lacking In either 
of the.e particulars. the appllcat[on will be rejected. [n 
wlllcn case no portton o[ the feea paid will be returned 
to the applicant. 

Inventor. may temporarily .ecnre their Improve· 
ments In Canada by dllng ca"eats ; expense thereof. t35 
[n full. 

For furtller Information about Canadian patent ••  a.· 
slgnments, etc., addres8 MUNN & CO., 

31 Park 'Rnw, 
New York. 

VALUE OF PATENTS, 
And How to Obtain Them. 

P ra ct ic a l Hint s  t o  Inv ent o rs. 
ROBABL Y no Investment of  a omall lum 
of money brings a greater return than the 
expense Incnrred In obtaining a patent. even 
when the Invention Is but a small one. Large 
[nventlona are found to pay corre.pondlngly 
well. The name. of Blanchard. Morse. Blge· 
low, Colt, Ericsson, Howe, McCormick, Hoe, 
and othen, who have amassed immense for­
tune. from their [nventlona. are well known. 
And there are thonsanda of othera who have 
>1lallzed large suml from their patenta. 

More th .. n FIrrY THOUSAND Innlltors have availed bemaelu. of tile .emce. of MVlDI .. Co. durlDC til. 

$ritldific �mricau. 
TWENTY·SIX years they have acted al .olleltors and 
Publlshen of the SalDTn'IO AloBIOllT. They Itand at 
the head In thll cl .... of bnalnell : and their large corp. 
of a •• lstant •• mostly .elected from the rank. of the 
Patent Omce : men capable of rendet1nc the beat lemoe 
to the tRventor, from the experience pracucallyobtalned 
while examiner. In the Patent omce : enable. Mumr .. 
Co. to do everything appertaining to patentl BIITTIIB 
and OBlIAl'lIB than any other reliable agency. 

HOW TO 
OBTAIN 

Th[M I. the 
elollng In· 
qu [ r y  [ n  
nearly eve· 

ry letter. deaerlblng some Invention which come. to thl. 
omce. A pOllfli�a an.wer can only be h .. d by pre.entlng 
a complete application for a patent to the COmmls.[oner 
of Patents. Aa application consist. of a Model. Draw. Ings. Petition. Oath. and fnll Specldcatlon. Various 
omclal rules and formalltlea must also be obaerved. The etl'orts of the Inventor to do all thl. buolness hlmoelf are generally without success. After great perplbXlty and 
delay. he [s usnally glad to leek the aid of penon. expe. 
rlenced In patent bualness. and have all the work done 
over agsln. The best plan Is to .ollclt proper .. dvlce at 
the begInning. If the partlea consulted are honorable 
men. the Inventor may safely condde his Ideaa to them : they will advise whether the Improvement la probably 
patentable. and will give him all the dlre4tlonl needful 
to protect his right •• 
To Rake an A.pplleedon tor • P.lenl. 

The applicant for a patent .honld furn[lh a model of 
hi. Invention If su.ceptlble of one. althongh lometlme. 
It may be dispensed with : or. If the [nventlon be a chem. 
lcal production. he mnst furnish samples of the [ngredi. 
ents of which his composition conslats. Thele .hould 
be aecurely packed. the tnventor's name marked on them 
and sent by express. prepatd. Small models. from a dis 
lance. can otten be sent cheaper by mall. The .afeSI 
way to remit money .la by a draft or postal order. on 
New York. payable to the .>rderof MulOI & Co. Personl 
who live In remote parts of tbe country can nsnally pnr. 
chase drafts from tIle[r merchants on their New York 
corre.pondents. 
How (J.n I Be.C Seeure M,. Inyendon' 

This I. an [nqulry which one Inventor naturally askl 
another, who has had some experience [n obtaln[ng pat. 
ents. H:o answer generally I. aa followi. and correct : 

Construct a neat model. not over a foot In any dimen. 
a[on-emaller If posalble-e.nd .end by exprels. prepaid. 
addressed to Ml1N1'f & Co •• 87 Park Row. together with a 
de.crlptlon of [ts operation and merits. On receipt 
thereol. they will examine the [nventlon carefully. anq, 
advl.e you as to I to patentability. free of charp. Or. If 
you have not time, or the means at hand, to construct II 
model. make a. good a pen and Ink .ketch of the 1m. 
provement as possible and send by mall. Aa answer al 
to tbe prospect of a patent will be received. ulually. bv 
return of mall. It Is sometlmel belt to h .. ve .. .  earob 
made at the Patent Otllce : such .. measure often saves 
the co.t of an application for a patent. 

Prel1m1n.rJ' ExIlllllD..Uon. 

In order to have .Dch learch. maKe out a written de • 
scrlptton of the Invention. In yonr own worda. and a 
penCil. or pen and Ink. aketch. Send these. with the feo 
of '5. by mall. addresBed to Mumr & Co .• 57 Park Row. 
and In due time you will receive an acknowledgment 
thereof. followed by a written report [n regard to the 
patentability of your Improvement. Thll lpeclal _reII 
Is made with great care. among the model. and patenll 
at Washington. to aaeertaln whether the Improvement 
presented Is pateatable. 

Pore'" P.lenC •• 
The population of Great Britain Is 81,000,000: of France. 

37,000,000 ; Belgium, 5,000,000; Austria, 36,(0),00); PruSSia, 
4O,ooo.000,&nd Rus.la. 70,000,000. Patents may be securen by 
American citizens In all of thele countries. Now [s the 
tim •• when business Is dull at home. to take advantage of 
theH lmmen.e foreign lIelda. Mechanical Improvements 
of all klada are always In demand In Europe. There will 
aenrlle a better time than the pr •• ent to take pateate 
.. broad. We have reliable bnelness connections with the 
princIpal capitals of Europe. A larce Ihare of all the 
patents .ecured In foreign countries by Americana are 
obtained through our Agency. Address MulOI & Co •• 57 
Park Row. New York. Clrculara with full Informat[oD 
on foreign patents. fnrnlshed free. 

Tr.dem.rk •• 
Aay person or lIrm domIciled In tbe UnIted States, 01 

any drm or corporation res[dlng In any foreign country 
where almllar privilege. are extended to citizen. of the 
United States. may register their design. and obtain pro· 
tectlon. This 10 very Important to mantlfactnrers [n this 
country. and equally .o to fore!gllers. For foil partlcn. 
Ian address Mumr & Co . . 87 Park Row, New York. 

V.lue oC Extended P.lenC •• 
Did patentees realize the fact that their Inventions are 

likely to be more productive of prodt during the seven 
year. of extensIon than tho 1!rst full term for whlcb their 
patents were granted. we think more wonld avail them· 
.elves of the extension privilege. Patents granted priOl 
to 1861 may be extended for seven yean. for the benedl 
of the Inventor. or of h[s hairs In case of the decease 01 
fomer. by due application to the Patent Omce. ninety 
days before the term[natlon o[ the patent. The extended 
time [nc.re. to the benellt of the Inventor. the a.o[gnees 
nnder the drst term havlngllO rlghtl under 'the extension 
except by .peclal agresment. The Government fee for 
an extension I. '100. and [t Is neces.ary tllat good profe .. 
slonal .erv[ce be obtained to conduct the bnslne.s before 
the Patent Omce. Fnll information as to extension. 
may be had by addre.slnll: Mumr & Co. 87 Park Row,New 
York. 

C.ye .... 
Person. de.lrlng to 1IIe a caveat can have the papers 

prepared In the Ihorteat time. by aendlnll' a Iketch and 
description of the Invention. The Government fee for 
.. caveat I. tl0. A pamphlet of advice regarding appllca 
Uon. for patent. and caveats 10 furnished gratis. on ap· 
plication by mall. Addre.s MUlOl & Co. 57 Park Row.  
New York. 

De .... P.Cen'" 

Foreign designers and manufacturer •• who lend coode to thll country. may .ecure patents here npon their new 
pattern •• and thus prevent othen from fabrlcat[nc or 
aelllng the same good. In this market. 

A patent for a de.lgn may be granted to any person 
whether c[tlzen or allen. for any new and original design 
for a manufacture. bust,.tatne. alto rellevo. or bal relief 
allY new and orlgln .. 1 de.lgn for the printing 01 woolen, 
silk. cotton. or other labrlcs. any new and original 1m. 
preallon. ornament, pattern. print. or picture, to be 
printed. painted. calt. or othemoe placed on or worked Into any arUcle of mannfaoture. 

• Dellgn p .. tentl are eqriallyaa Important to cltlzene aB 
to foreigners. For full partlcnl .... lend for pamphlet to 
MONll" & Co .• 87 Park Row. New York. 

(Jopte. oC P.len". 

Penons de.[rlng any patent lseuedfrom 188S to Novem 
ber 26. 1887. can be Inpplled with omclal coplea at a real· 
onable cost. the prlce dependillgupon the extent of draw 
Ings and length of speeldcatlon. . 

Aay patent Issned oln08 November 27. 1887. at which 
time the Patent Omce commenced printing the drawing 
and spec[dcatlon •• may be had by remitting to this of 
lIce tl. 

A copy of the ClalrDl or any patent Is.lled Since IIl1l6 
will be fornlshed for tl. 

When ordering cople •• pleaae to remit for the aame aa 
above. and .tate name of patentee. title of Inventlon.and 
date of patent. Addrese MUNlI" & Co •• p .. tent Solicitors. 
87Park Row. New York. 

MUNlI" & Co. will be happy to lee Inventonln person 
at their omce. or to advise them by letter. In all ca.es 
they may expect an Iu»wJI O/>tnion. For snch consulta· 
t[ons. opinions . ..  nd adVIce, no cllarga /8 mad<I. Write 
plain : do not u.e pencil or pale Ink : be brief. 

All bnslnesl committed to our care. and all con8nlta­
tlons, are kept 8eerel and 'lMcllll conJI<Unllal. In all matters pertaining to patents • •  uch as condnctlllil 
fnterferences, procuring extenSions, drawing assign· 
ment •• exam[natlolls Into the vall�lty of patent •• etc. 
opeclal care and atten t[on Is given. For information and 
for pamphletl of instruction and advice, 

Addre88 
Ml1NN k (JO •• 

PtmLIBHERS SCII!:NTIFlC AMERlCAN, 
87 Park Row. New York. 

OFFICE IN WASHINGTON-Corner F and 7tb 
Street ... oppOSite Patent O1Bce. 

Back Pall'e • • • • • • • 81.00 a line. 
In"lde Pall'e · • • • • • •  • 1lJ cent .. a line. 

Mlgra�ing8 mall head adf}trUBemmu. al lM /lame rate per 
line. bllmeaBUrerMnl.IJ8IM _ prUl. Ad�trI/8..,.enu 

muse � rec6l�ed at publication o� IJ8 earlll IJ8 FHdaIl 

morning to appear In """,, /88fU. 

Th. �al"" OJ UuI SOIIINTn'IC AloBICAN IJ8 a .. ad"M'l/8jng 

medium cannol be OIler-esttmat'/I. Ltsclrcvlatton 18 tan 
tt_ greaIW lha .. th<ll of anll81milar Journal now rrub 
I18hed. 11 goa 'nt6 ail lh. 8/a1tlJ and 7llrrI_. and /8 

read In all the pr/nclp al /ibraritIJ and readtng-roomB oJ 1M world. W. In"'te 1M atUnIiOn of UIo .. 1D1Io toUli to 

make IMir b1Ulneu k1lOl1!ft to 1M a .... ...,." raltlJ. A b ..... ntIJ8 man wants IIOfMWng more IlIan to , ... 11/8 ad�er· UB_ 'n a prif.ted n"u)I'papw. H. 1Dants clrcvlalion. 

J,f 11 /8 I1!Ortli 25 cen.tB per 11M to ad�erliU , .. a pap ... OJ IlIr .. IIIoUBand cI"""zauon. II /8 wortll ts.75 1'''' liM 10 
ad"ert'., , .. DIU of fortI/of"'. C/IoUBand. 

TBADlC MARK PATENTED. 
The best and cheapest Paint In the world for Iron. 

��Lfi(J'''r>A�N.{g'O��:aa��:r�':i. sr�!f.��t�.N!f� 
VA UTION.-Purchasers and consumers are cau­

tioned ag-ainst purehasinw imitations of onr METALLIO 
PAINT. AlI lI:enulne PRINOES META LLIO PAINT 
will bear our name and trade mark on �ach and every 
package. Send for A circular. 

GLASS PUMP CYLINDERS, blown and 
made perfect1: t,ue on In.lde � dril ling. 

P. DEGN N
M[?�

a
::.r8ll'fer �ll��

e
�s���1.'i"as. aHA VF.NS' NEW STYLE. IRON 

CIRCULAR SA W TABLE-a tool U1U.PPBQAOBED In Its line In At L 
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. 
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Send for cIrcular. 
• • Rnnning on exhibition at 

� _ 81 t;enter Street. New York. 
_ W. H. HAVENS. 

Paterson. N .J .  

i******············******************t " VALUA BLE PATENT FOR SALE." 
KAY'S PATENT T WEER IRON. combln[ng = * a reversIble ollde valve wltb a s .. lng grate, for � * creating an even draft under every �art O[ tbe * t dre. wh. ch may readily and easily be [ncrea.ed. * 

i or diminished to any size requtred. nnd wtth t wblch either Cumberland. or Leblgh Pea (Joal * 
��p�l'og

s
fo
d J��� ��

n
��:�::r:'eta:,.

.
tbt.. 

f
�����: : :\: daled Ap!'il 28. 1870. or may De bad by adare.slng : 

= JOBBPH KAY, P.O. Box 1276, New Baven, Conn. * 
* ************************************ * 

FONT PEN with Capillary feeder. Patented 
February 10. 1874. S[nll'le Pens 

.ent to any addreso.wlth direction. for u.[ng. on receipt 
of tbe price. ta. Tbe manufacturers are now prepared 
��:

u
g.l'

I
fr.�

I
�:�:c���:J. 

a
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a
�!��. a�M'c"l. 

No. 27 Murray Street. Ne .. York. 
pr See cnt and notice In tb[s paper. 

FREE ! FREE ! FREE - ! -
An Immenle De.�rlptlve Catalogne of the Best Novela. 

the Beat Song Booko. the B.at Mnslc and the Best Plays. 
nnequalled and unattainable elsewhere. mailed free upon 
.. ppllcatlon to R. M. DIIWITT.Publlsher.SS Roae St .• N.Y. fHONOGRAPHY-NO failure, if learned 

from " BURNS' PHONIC SBO:aTHAND." Price ,I.OO. 11 RNS & CO . . S3 Park Row New York. 
.. rbe .Imple.t and best work for beglnners."-Tribuna. 

GLASS CARDS 
Red, Blue, Green. &e. 
Olear. Tranoparsnl.and beau !!fulill pr/"led In GOLD­

Your bUI[nese card on 100 for f3. polt·pa[d : 200. $5 : sam 
ple. l0c. Mml ha�.���&li�;�;'n<:r,!::,t�r:f�� 
WANTED A RELIABLE LADY 
OR GENTLEMAJ [n every tOWl:. to act a. sole Alr\!nt. 
Bnllneos re.pectable .. nd remnneratlve. No m.ney reo qnlred. Adtl1'e .. DISCOVERY. P.O, Box 2809. New l ork. 
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IIEAT AND STEAM GENERATORS­

JOHN WlLEY & !'ON, 
1 5  A O T O B  P L A C II . 10< II W  Y O R K . 

BUT AS A Kg¥l��ib�:VoW�W�:I�� Appltr,at1onl 
�
f
(o;1W'ii"it�J'�'K�,
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R.�·�h��I!�rd
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n 

• .�V%;III��I��R�I:t;r���:3��� th�I�!�eiiit c;i 'tlie' pj.!�c� 
TBII AMERi OAN GAS CARB ONlZING A SSO OIA TION. 200 BB0 4DW.A.Y, �ltW YORK.. Announce to tbe public. that havl Dg acqnlred the con. trolllO

� 
Inlerest In the valuable Inv�ntlgns of Mr. Sam. 

�g�.:�!�
e
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g
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y t
:::, �::.� prove tbe light. and oave one thlr.!' o f  bls gas &IIIS. are now prepared to dispose of the local terrltorhl rliints throughout the Union, at fair prfces a nd  on liberal ' erms to those wbo desire to enter into the legitimate bn stllesB of furnfsblng Gas Consumers With the Instrnments, and tak ing charge thereof. 

ch����t�:�clg�::lnt::r1t����IPr�V,���t�0 :NP\!'��:11e�n�f �;d %b
���7" l �

n
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O��T:l manufacture, malle ot the best materials, by skIlled me­chanics under the direct superv[s[on of Mr. Whitney. until such time as the purchaser of a territorial rlll'ht may be ready to manufacture [n hi. own d[strlct. 
ca�

t
b�

h
io���

e
:v:,/:����

a
li f:e

w
l�.:i�������1�90�;��: tlon . ond every facility will be allorded tor a ,horough examtnatJon and tests . 

Call a. above . or .end for pamphlets and clrcnlars wltn 
test'moDlals. 

SAMUEL WHITNE Y. SILAS M . HOL'tIES. GBN. BUPBRINTBlfDBNT. EXEOUTIVB MANAflBB. 

wood and lre!���!I!�IJ1. �ather ana 
Rnbber Beltlnll'. Emery Wheels. Babbitt Metal. &c. 

Sturtevant Blowers. Of �verv ltu .,.« aeRcriptton constantlY on oanl1. 

Cold Rolled Shafting. 
o�:�a�� ��:! ���:��I��ai��'stw I�a

a':.
e
y f��:::�� 

to 24 ft. Also. Pat. Coupling and Self·olllng .. dlustable 
Hangerl. pnlleys. etc. GEORGE PLACE & CO •• 121 Cbombers Street. New York. 

To Electro - Plate1rs. 
BATTERIES, C H EMICALS, AND MATE· 

fUALS, fn aets or sfoa-le ,wlth books of InstrUction, 
��

n
E{:�t���r:n ��g ����1>j.'flJ::��t� :�t�n.�.:'s��

a
I�I�!: 

trated cataJogue sent free on application . 

BLAKE'S PATENT 

Stone and Ore Breaker 

Dealen [n PATENTS and PATENTED ARTICL.I':S. 
OVEB QUINOY MARKBT, BOSTON, MASS. GALVANIZED STRAND WIRE CLOTHES 

LINlIs-s[mply galvanized -guaranteed to lost 20 

�:��
s
a� ����it��

e
�� g�;e�P do�t

e
e� .!f

O
W lrl��T�::i.t��� 

may be kept out In all weather without the h·ast Qt!trl. 
ment. For Sale by the Importer. A. B. LOWBKR. 210 West St . •  New York CIty . 

, II " fTj----::...�- - - - - '"""""--'- - - - - �  -'-'- ---.-' I : : " BABB/TT METAL. 
B_1., ... nod U01l8u mt'rH .. end 101' p .. 1_ &0 tbe lII"o uliaetu .. e .... VANDUZEN & TIfT. lOa I. 24 S\.. C[NCINNAR 

pr Pleaae mention this paper . 

W- OULD LlkE-TOiI;-;OE�A;-;R"'f-ro-m--"B;-u""il;-;d'e-rB 
of Engine. aDd Boilers tb e advant •• cs of their 

respect ive maKes, with orice of SO H. P ,  set up tn York, 1' .. . .  and bow .oon. Address C. H. '" EIGLE. Yorl<. Pa .  
D A V I D S ' 

Patent Mill, 
For grlndlnll' Boneo. Guano. Bone 
::�{ls�8;:¥�rHrl���jls�.Ylt;.� 
mal Matt�r. Ore . and all �ord 
materIals. DEN MEAD & SON. 

Bal timore. Md. 

Has grpal MAGNIFYING power. used for detecting Conn· 
terfelt MOiley. Shoddy In Cloth. fore[Rn aubstAnce, ln the 
Eye , 1O Wounds,ete., and to examine Insecta Flowe" and 
PlantB

{ t
o detect lIaws [n Metals. dnen_so of wood'lI:raln: 

�
o p���lot gf wr

�:!��o'l,t:cefo�
I
:�c�

lIe
,,���';.\ ��1 e�":r 

t
:gJ;: 

¥'wo double t"onvex Lens.l� Inches In dlameler. "lioun!.  
ed In leath.r. and carried III the veat pocket .  PrIce. 60 
Cent •• free by mall. AlI'ent" wanted, IIIn.trated clr· 
culars and term. Iree. Addr.s. JI1. L. BY RN. SO Cedar 
St .. New York. P. O. Box 4,669. 

MACHINERY s�n',frorcg:lar:U�YrlC-i 
, & co. 60 Vesey .t .. New York. 

lOW A AND NEBRASKA ! 

MILLIONS OF ACHES OF THE BEST LAND tn the 
rn��

t
,:!��:��et�� I::lln���:� �fs��Ml 'M�rii�lg�=� 

Company. 

NO PAYMENTS REQUIRED 
except Intere.t. till 41th year. RIch SoU, warm CII. 
mate. long Sea"on .. , low Taxe_, and free Eduea. 
tlOD. Free Fare and low Frelll'bt" on household 
goods to those who 

B U Y  T H I S  Y E A R .  
1'or C[rculars and Maps. with full partlcnlars. &ddress 

GEO. S. HARRIS. Land Com·r, Burllnvton. Iowl1. 

SrI']:-'N('II ])I]� S For enttlng DU.lne, . t : 11.1 ,  , � � Stenclls.alls[zel. A[t . 

... .JJ. J .. complete OUTFITS for Clothing 
Stenclll and Key Cbecka. with wblch young men are 
making from t5 to t20 a dol. Send for c9talocue and 
sample. to S.M.SPENCER.117Banover St •• BOlton 1>' aPi 
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BAIRD' S ADVERTISERS I Seud twenty-live ceDt. to GEO. P. 
RO WELL <Ii r:o.,�'! Park ROw. New York, for tbelr 

l'DmpA,., (lJ 0116 Avnar.d patlll. cuntalnloR liMn of 8,000 
newlpapen. and elttmatel Inowln. co.t of advertllini. 

N'iagara Steam Pwmp. 188� SCHENCK'S PATENT. 18'11. 
ClWl. B. HARDICK, WoODWORTH PLA.NERS 18 Adaml lt� BrooldJll. ]f. Y. And lIe-Sawlng Macblnea. Wood and Iron WorkIIlLM" 

IIAGNETS-Permanent Steel )[agnets 
of any form or .Ise. made to order by F. C. BEACH 

ta��n �� t::':.:\::lat�
e
loi:'
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-h.:;::�

n
:�d
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cblnelJ'. EDIIn8l. Bollen. etc. JORN B_ BCHENCK'S §HlNGLE AND BARBEL lIIACHINJIlBY.- BONB.�tteawan. N. Y. and 118 LlllertJ St.., New York. 
Im.proveti Law" Patent BIlIute and He&4!JII Ma· 

Ile IIlDpl8lt and beat In UI8_ AI8o ..... 8bI!l.lle Headlnc @.- E. ILLINGWORTH, Neville St. Foun-
and Illaye Jolntel'l. lItave Blluallzer8

Co
• f'��

rt
Pla
N

n
y
en. • �, Leed., En1Iand .. make. a Specialty .' Telecrapb Inatrument • •  Tamen. &0. Addr8 .. TREVOR " - ......... po • • •  b • !IO-lDck S .... DI Lat ea. All part. are mter' 

chanceable.belnl made In duplicate.'y patent macblne-

FOR PRACTICAL MEN. 
--:0:--

Mj' ne'lr
b
revlled and enlarlled CAalope of PRACTI­

CAL AN SCIENTlti'lC BOOKS-96 page. Svo.-wlll 
bc Bent, free of pOltage, to any one wbo wlh favor me 
wltb bll adWENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
40fl WALNUT STRBI£T. Pblladelpbla. --:0:--

Grurur', NftIJ and Importa'" Boo" 01& Uu BItuI Fumacc .T u.t Read,.. 

Studies of Blast Furnace Phenomena. 
By M. L. GRUNElt. Prealdeot of tbe General Council 
of Mineo of France, and lately Profel,or of lletallurgy 
at the Ecole D,s Mlnel. 

T H A N S LATED W I T H  'fHE AUTHOR'S SANCTION. 
f': 't. 1f. ���J:b�N. F.R ... . E ••  F.G.S .• Emerltua 
Regl118 ProleB8or of CI vii EnKlneerlng and Mecbanlca 

Il'l,#N1�".}FA�
y U �!:fg�8vO. PrIce 'UO. by mall. 

free of po'tage. .... 7 AI. flolu"", I, 0118 of Uu moll mlua/)/. ttl'" pu/)­U.Ud UPO" Uu ma"tifacture qf' Iro", and mar'" a" 'm· 
fIOr_ era ,,, tAl. /ndu,'"", 

!}UERK'S WATCHMAN'S TIMlII DE 
TECTOlL-Import&bt for at. Iarp Corporation I 

an Manatactlll'lDl 08ncern.-ea)l&llle of controlllni 
'WIth the ntmoat accuracy the motfon of a watcbmaD or 
patro1maD. &8 the aame riIaoIlea cWrerent .tatlona of btl 
lleat. Senu for a Clreular. J. E. BUE� 

]f_ B.-TblI detector fl t!��ir,:o��'K�patent. 

:::::='nf: ��T 'WI'::==tr�'r::� au· 

.T. HARM 4 N US FISHER. BANKER, S TO OK NO TE AND G OLD BBOKER. 
P. O. BOl< No. 69, No . SO Second tit • • Baltimore, Md.  

Special attention trlven '0 Investment Orden and tbe 
Bille of Commercfal Paper_ !!Oo .

r.
eculallve account. 

received. Foreign Excluiloge for oa e. CorrelDondence 
lollclted. Correspondent. and HPrerence. : Hallgarttn 
& Co •• New York ; Gaw. B.coo " Co .• Pblladelpbla. 

GEO. W. READ & CO. , 
STEAM BA.ND SAW A.ND 

VENEER CUTTING MILL. 
186 to 200 id:W1S ST . •  Foot 5th " 81b StI. E .R . . New York . 
FULL BTOCK sI1;ctl:8"HBf:f,:wOOD LUMBER 

AND CHOICE FIGURED VENEERS. 
The largeat Stock . 

Tbe greatelt varttV iowe.t prlcel. 
� Enclose Itamp for Catalollle and PrIce Lilt. 

)[ONEY-WAGES. 
To all ba vlnl lpare time; " to ,12 a day; lometblng new; 
:���':s�

t
Ja�'!,�

o
::�!rJg

l
�[Nguf!���Jt!'�:�I�

I
Jn�;��� 

tlcularl and �J�:��: ;:n�:a:d.�D, 189 8tb St . ,  N . Y. �ANTED-A Good Agent for Southern 
State •. Boller Maker or Steam Fitter referr. . 

A droll ASBESTOS FEJ..'rING cu .• 816 Fronf St .• N .f . 

®_ a T ,. lJ'.tbu. enlilrlnl Aceur&C)' and Bxcellence Of Wor.Janan-

IU'IU';;':;IIIV .. ..... 
� L  , I  

LATHE & lIIlORSB TOOL CO" 
Woreelter, �al' .• Maoufacturen of 

MACHINISTS' TOOLS 
.Lathe •• Planer., Drill •• &e .. &C. 

Tke Amerlcau Turblue Water 
Wloeel, ::r"o'l:t l':ft�':t11:c�:a��

b
�

t
j:�::: 

Emenon. 8bowlIlI tbe followlog ule­
ful eftect of tbe power of the water 
utilized, belnl tbe blgbelt result. ev-
er/e��:':t&ge of Part Gate : 1(. SO,08 ; "p-:':�h�o'?�o¥e' :a:;  �.�::90. 

A full 
�

may be obtained of 
rln�lbhlo_ 

.. TEMl'LB, Day-

P. BLAISDBLL '" (JOI' 
Worcester, Mau., 

Manuflcturen of tbe Blalldell Patent Uprlgbt Drill •• 
and other IInt�laBa Machln lsU· l·ool. 

.. For price and Photo. wrle. GINO' • 

OTIS' SAFETY HOISTING 
: Machinery. 

]f0_ lI48 BBOlt'Vl\. t""oa. co .. 

WOOD-WORKING IIrlACHINERY GO 
orally. Blleclaltle.� Woodwortll Planenand BIoa­

ariflon'. Patent Im
�

roveo TenOR Macltlne •• 
Central. OOrD"u!lJCfdi ��:':iN�BDSON. 

THE Union Iron Mill., P1'\lbwgh Pa. 
The attelltloR of Engineers and ArchltectB II'called 

�fe':f)�n"���g ��.::,������ a::l3.' ::t����d�� �r:Ji �: ��f ���f�:::rr..r:.';.
e
r� :�tf�l�C!':'c:'i��!r, �e �.: 

prepared to fuml.b all alzel at terms as favorable a. can 
be obtained ellewhere. For deacrlptlve II tb ,graph addre.1 
Cametrle.Klomaa " Co. Union Iriln Mill., PlUlburgb. Pa_ 

WORKIN G CLASS Male or Female. _ 
. .  wee.- ; employment a 

bome, day or evening: no caplhl; Inal,uctlons aDd valu A Practical Ma.nual of Chemical Analysis and 
Aalayln� al apolled to tbe Maoufacture of fron from 
Itl Ore •• a l ld of CBlt Iron , WrouKllt Iron and Sleel &l 
found In Commerce. B), L. L. De KonlDcb ,  Dr.Sc . •  and 
E.  lJlerz. Engloeers . Edited. with Notel. by Hobert 
Mallet t, F.R.IS .. F . G  S., M . I . C . E . , & c .  Flrlt Amerlcau 
Edition. Edited, wl rh Notea and an A

j.
pendlx on Iron 

�72 EA CH WEEK. Agenta wanted. partlculan Ql! 1!:: 0 �20 per day at bome. Terms Free. Addreaa 
., free. J. WORTH & CO . •  St. Loul •• Mo. fll'U � fII' GBO. STINION & Co., Portland . Maine . 
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NEW .t IMPROVED PAT'l'ERNS.-MA. 
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Osborn's Metallurgy of Iron and Steel. Theo-

�:������:����n
l
�:l���.

b
��C�:�c:�::.�r.fi!:! 

trated by nam.roul large 1e ldlnl plate. and wood en-
gravlnll&. 8vo . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . .  _ . . . . . . . 11. 00 

"Bell's Chemical Phenomena of Iron Smelting. 
An El<perlmenlal and Practical Eumlnatlon of tbe 
clrcum.tances widcll determloe tbe Capacity of the 
Blaat ) urnlce, the Tempe .... ture of tbe Air. and the 
Proper Condition of tne  Material to be Operated 
Upun. 1Iy I.  Lowtblan B,II. 8vo . . . . . . . . . . . . . . .  _ . .. . 00 

Bauerman's ?-!etaUurgy of Iron. 12mo. ,2.00 
� hinz's Researches on the ActIon of the 

Blast Fumace. Illultrated. 12mo . . . . . . . . . . . . . . . . . t4 .25 
Byrne's Practical Metal Workers' A!sistant. 

A new ,dltlon , to wblcb Is added an Appendll< con­
taining Tbe Manufacture of Hus.l ln Sbeet Iron ; Tbe 
Manuracture Of Malleable Iron Caltlngs

..:
nd Improve-

fv���.� .�.������� .�.
t
.��� : . .  

�.I.t.� .�.��� 
• . 

_ 
. .  
������fr.oo 

Overman's Manufacture of SteeL 12mo. ,1.50 
Overman's MOlllder and Founders' Guide. 

lIIu.trated. l�mo_ . . . . . . . .  _ . . . .  _ . . . . . . . . . . . . . . . . . . . . .. I .SO 
Guettier's Practical Guide for the Manufac­

ture of Metallic Alloy.. Comprlllnlll tbelr Chemical 
and PlrYllcal Propertlea. Preparatton. Co :npo.ltlon 
and u ae •• ltmo . . . . . . . . _ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ts.oo 

Landrin's Treatise on Steel. 12mo • • •  '3.00 
Larkin's Practical Brass and Iron Founders' 

Galde. 1�0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92.25 
Perkins and Stowe's New &uide to the Sheet 

Iron and Boller Plate Roller . . . . . . . . . . . . . . . . . . . . . . . . p.so 
Perey's Manufacture of Russian Sheet Iron_ 

tivo. Paper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5Oc. 
Tables Showing the Weight of Round,Square 

and Flat liar Iron, Steel , "c.;by mea.urement . . . . .  G8c .  
Urbin and Brull's Practical Guide for Pud· 

dliDI Iron and Stebl. 81'0 . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 .00 
.... The above, or any of my Book., lent by mall, 

free Of POI tan, at tbe pUblicatIon price •• crt �'I> '3urWtmg �t·�t�
U
�:' ��-r;:t 

free t.o IID1' one wbo will furnlab bll addi'eB8. 
HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 408 WALNUT STREET. Phlladelpbfa. 

MURDER Will out ! Truth Trlumpbant 
�Dta. old and young. male and 
female,make more money lelllol 
our Frencb and Amertan J Il: W' 
ELRY. BOOKS. AND GAMES. 

tban at auythlnR rile. Greate.t Inducementl to "genta 
:::t �'i����i'it ca
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PATENT PARALLEl. 

Machinist's Vise, 
Jl'A.l(UW'AcrUBBn BY 

HARRIS BURG · FOUN. 

DRV AND MACHIN£ 

COMPA N Y. 

The lIagle I'oot Lathe 
AND APPU RTENANCES. 

Ada
r
ted to  a l l  elaaaes of wood aod mttal turnlol. &c. 

Wei malle. accorate. and reliable. Fully warranted. 
Bend for Catalogue. W. L. CHASE " CO . ,  98. 95. 9'i Liberty St . •  New. Yerk. 

I!:: 000 A GENT" wINTBD. Samples .ent tree U , Ily mall . T .. o new artlclel� saleable &8 l1our. 
Addre •• N. H. WHITE, Newark, N .  J .  

�LA SS 
MOULDS for Fruit Jars, Lamps, 

Bottle •• ..11 Iuk Stand •• "tc .. made by H. BROOU. 
1 years COli. WBITB .um CJlNTIIB S1;I . ,  N.Y. For any Ib.!.!!Knew In al ••• JOu wtll require a mould (or dll.') . �,;; PABTIOULAB A'I'TBl!t'TIO,. paid to IIIUULDS for 
IN VENTORB_ Send model or dr&WlnIf : luclo_e �tamp. 
S ECOND BAND MACBINERY.- We have 

for Sale. a& TeI'J' Muoed flJrnre., a numberot boltt­Ing and o&l1er eDllln81 aDd bollen. from ' to SO Bone �:;��::.am ���k.Fn�l�'l; tl1;.�����:g�� 
WOODBURY'S PATENT 

!�dI���f!81��!!e¥.!!���!"u2 Saw Arbora. and other woOd worlj:lnc macbfneg. 
S_ A- WOODB. { n  Liberty _treat. N. Y. ;  

Bend for CIrcu1&ra_ " Sudbnrv .treat. Bolton. 

KOLDIlI'G, )[ORTISIBG 
0110111116 " BlL\PIlI6 

M A C H I N E S , 

BABD SAWS, 
SCROLL SA. WS, 

Pla!t1l1t!a!in[ 
BAILBOAD, CAB. and Aaar 
Cll1L'1"t1BAL BBOPS &c .• 

lFSup!,rlor to a!!f In UBe. J. A. FAY & \)0. 
CurOlNlUTI. Ohio. 

TURBINE 

Water Wheels. 
More tban four times al 

manv of Jamea L.ftel'. 1m· 
L��e�����p��,m1:':;t"a� 
any otber kind. 24 alze. 
made, ranglnlf from 5" to 116 Incbel diameter, nnder 
b�;,dli trom 1 to 240 feet. 
8U
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i':e IInelt ever publiBbeti,{ 
:��:

a
�

ln
Kn�fMjll::��tI�I, 

lent free to partlea Inter· 
e·J�IIJ�:r��'E'l
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P
ERFECTION-OF-SPEEDONWATER 
WHEELS .ecured by tbe Rotary HydrauUc Gover­nor, nDder all pOB8lble condition.. Never falls . Under extreme cbange •• lt operates tbe entire gate In ten .ec­oudl. Warranty unlimited. No pa:!, till tested. JOHN S. ROGERS. Treal .• 18 Jobo Street. Booton. Mal •. 

HAND SAW MILL-Saves the labor of 8 Banl.burtr. PRe men. S. C. HILLS. 51 Courtlandt St .. New Yorl<. --0-
.... &lid for Olf'Ctllar an4 4 REBPLElICEIr'i B lA'. BUDBR 

PfoU» LI.,. Patented June 17. 1873. 

8 r�::���:�;����:ft� ':�
t
�!f :�Ir. P:!i�Y: 1874. aDd 1 76 mailed for 1IOci. A treut. Wauted. Add.eal 

Oataloo'Ues Free ' BE8PLBNDEN7 BUBNEB 00 . •  
Machlnlttl� Blackamt'U..,· Model Mlkers'. Pa�m M. 178 Wed Fourth Street. CIDcIDDatl. 

::'�h�f::.B�\=·ol:��?"·· and Tooia and 
WHALEN TURBUfL No rlBI 10 parcbaaer. A- oJ. WILKINSON & CO_I Booton. Mu. Pamphlet lent free. Sa'l'Il WIIALlm'. 1IaIIatoIi Spa. N_ Y. 

U. I. Plano 00., 8 1 0  Broadwa,. N. Y. 
IRON BRIDGES-CLARKE. REEVES & CO., 

PHCENIXVILLE BRIDGE WORKS. 01llce. 410 Wal­
n.t Stre, · t ,  Pblladelphla. Pa. 
_�:ee
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done on tbe premlaea. from 0'" to IInl_bed brlda .... 
IIIu.trated Album mat led on applicatlon_ 

AGENmS eet tbe bell aeUlnlf Dook and aecure .L . , the IArpat prollta ever olrered. Par· 
tlculara free. Addrell HURST & CO . •  748 BroadwaY,N.Y. 

THE HORTON LATHE CHUCK, from 4 
to S8 Inche. wltb the ncw Patent Jaw. Addreaa 
THE E. HORTON " SON CU .. Windsor Lockl. Ct. 

�250,OOO_FOR �50 . 

Fourth Grand Gift Concert, 
POB TBB lIB1I'BPIT OJ' THB 

Pub l i c  Li b r ary o f  K e n t u c ky ,  
On March 31st, next. 

60 ,000 Tickets, 12, 000 Gifts. 
LIlT OF GIPTS. 

ONE GRAND CASH GIFT . . . . . . . . . . . . . . . . . . . . 210.

I

O ONI!: GRAND CASiI G I I' T  . . . . . . . . . . . .  _ . . .  _ . .  1 0' 1 ONE GHAND CASH GIFT. . . . . . . . . . . . . . . . . . .  I' ° ONE. GRAND CASH G IFT . . . . . . . . . . . . . . . . . . .  • , ONE GRAND CASH G I F T  . . . . . . . . . . . . .  _ . . . . .  1 .  10 CASH GIFT!!, ,10,000 eacb . . . . . . .  ,. . . .  11 ' 
SO CASH GUTS, 5,000 each . .  _ . . . . . .. . . .  1 0, 00 so CASR G IFTS. I,CI!!(I each. . . . . . . . . . . . .  0'100 
80 CASH GIFTS, 500 each. . . . . . . . .. . . .  41' 00 100 CASH G I FTS, 400 e.cb. . . . . . . . . . . . .  4 II 1:;0 CASH GIFTS, SOlI each . _ . . . . . . .. . . .  I ' 2r.tl CASH GIFTS. 200 eacb. . . . . . . . .. . . .  , 825 CASH G IFTS. 100 each . .  _ . . . . . . . .  . .  11,000 \;A8H GIFTS. SO each . . . . . .  _ . .. . . .  3 , ----

Total. 12,(100 Glft •• all Caab. amounting to '1.300,000 
.... Tbe concert and dlatrlbutlon of gtrll W1=1 -IIH/V and unequttJOCallll taU placll 01& Uu Mil norD """'. 

wbether all Lbe tlcketl are lord or not,.nd tlie t2 , trlftl tJ1 paid In proportIon to ue number of tlcltet. Bola . 
PRICE OF TICKETS : 

Whole Tlcketa, 150; Halve .. .. l5 ; Tentba. or eacb cou­
pon, t5 ; Eleven W .. ole Ticket. lor 1500. Send for cir­
cular. 

Tbe time for tbe drawing II near at hand. and penon. 
tntendlnl to purcbale ticj;et. bave no time to 101e. 

THO�. E. BRAMLETT)!. 
A

g
ent Cb�:�cL���?BuIfi�I.n��t�:��fft�.'i��. ��

ncert. 

TH08. H. HA YS & CO., .. teru Apul8, 609 BBOADWAY, NBW YOBE. 

$425. Uprtgbt i!.ngIne and Tnbular Boller (4) Houll 
POWBB, wltb all Ttlmmlngs ; allo (10) HOBU 
POWBB. Bend for Circulars. 

V ABIBTY lBo,. WOBEI Co. ,  Cleveland. O. 

P . '\.. �' E N ' " COL D  R O L L E D 
S HAF TING _ Tbe fact that thU natttna h .. 11 .per cellt creater Itrenatb. a ber bin, and I. tmer to pge.tbaD an:!, other In .. e. renden It undotlbtedly the moat economlcal_ We are al80 the lole _at_urenof the CBLJIBaATD CoLo LIJI. PAT. CollPLDra, and turnlab Pulleya, H&I!IUI, etc_, of tbe moot applOft4 IQ1& PrIce \fIta Diall pli -.. t,. u to JONIIII .. LAU 'l'rutrea&, It &IUl 1d  a"t-- PI , Pa. 

.....toab Of tbfJI BI1amn, :: ltoc;:u::a�
t
'lor �b, rJJJ.LBB. DBA " 1'l'1'Z_.a.toD. M-. llBO. PLA'WIAq�t21 Chamben '\net • •• r. l'lBBC E "  &.lUlwauu.. lffI. 

CHlNISTS' TOOLB-all llze ...... t low prloel. 
B_ GUULD. 9'i to l1SN.J .  R. R. Ave .. Newark. B. J . 

K UAINT, KUEER, AND KURIOUS is the 
valuable book we t.ve to all ; full of facto, lI

�
ure. 

a"o lun . 5tl
B�b�i� & 

�cg�.�J'n��::.������:dy��� 
AND P11lICHIlI'G 

DROP p:uss:as. 
For tbe Be. and c .. � ... 
.. t AddreB8 THE STlLBlB <Ii PARKER PKESS CU. IlmDL.TOWlf. Coo. �ICBABDSON, MERLAM ' "  CO. 

Manafacturen of the Iateat Improved Patent Dan­
e a and Woodworth P1anlna Maohlnea MMcblnl, l!aab 
au1tlmlldID�.·Tenonlnl, Mortlalng. BorlL,. IIb&Pbig, Ver· 
tical. and CIrcular Re-a.wlng MtiChlne •• Saw Milia. Saw ::l:'::' =� �I·'w�A

w
��:�latt�t :!�::;'I::; 

other \rInds of Wood-worklnc JoI"&CblnelJ'. Catalollue. 
and price IIstl lent on application. Manufactory

k
wor­

ceater, Mall. Wareboule 1111 Liberty It. New Yor • 17 

OJ' THB 
SCIENTIFIC AMERICAN. 

TD BEST DCllAlIICAL PAPEB 
III THB WOBLD.J 

TWENTY-NINTH YEAR. 

VOLUltB XXX-NEW SERIES. 
The publllben of tbe SCIENTIFIC AMERICAliI' boa 

to announce tba, on tbe tblrd day of January. 187'. a 
newvolume commencel. It will continue to be the aim 
of the pabll.bers to render the content. of tbe comlnl 
year more attractive and usetul tban any of Ita prode-
ceslor •. 

The SCIENTIFIC AMERICAliI' I. devoted to tbe Inter 
elt. of Popular SCIence. tbe Mecbanlc Art •• Manufac­
turee, Inventlons,A..-Iculture.Commerce. and tbe Indul 
trial punult. generally ; and It I. valuable and Inltruc­
tlve not onlJ ln tbeWorkebop and Manufactory, bnt allo 
In the Houlebold. tbe Library. and tbe Reading Room. 

TM belt Mechanical Paper in the World I 
A year'annmbers contain over SOlI page. and .everal 

hundred engravings of new macblne •• Ulefal and novel 
Inventlonl. manufacturing eltabUlbment •• toola. and 
proce.lea. 

To tlu Mechanic t.m4 Manufactwrer I 
No person engaged In any of tbe mecbanlcal pursultl 

Ibonld thlnl< of doing wltbout the BoIBIrTU'IO .AKerI­
OAlf. Every number contain. from Ilx to ten enllT&vlnll 
of new macbil.el and Inventionl wblcb cannot be found 
In any other publication. 

TERMS. 
ODe copy. one year . . . . . . . . . . . . . .  _ . . . . . . .  _ . . . . . . . . .  18JJ11 
ODe copy, elx month.. . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  1 .111 
One COPY. four monthl . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1." 
One copy of Selentillc American for one year ,and 

one copy of encravlng. "Men Of l'rOgreaa" . .  10.10 
ODe copy 01 Sclentillc American for one year ,and 

one copy of " Science Record " tor 1874. . . . .. 11. 00  
Remit by postal order. dralt or expres •• 
The postage on the Sclentilic Amerloa. II live centa 

per quarter. payable at tbe 01llce wbere reoelved. Can. 
ada lubacriber. mnat remit. with aubacrlptlon. :III centa 
extra to pay pOltap_ 

Ad_I aU letten and make all Po.t Oflioe orden and 
drafta payable to 

M1J'1UI '" (JO., 
1'1 PAU BOW- OW �OU 

© 1874 SCIENTIFIC AMERICAN, INC



Back PBlre • • • • • • • 81.00 a line. 
In8ide Pall'e . • • • • • • 71S cent. a line. 

1!/'1(Jra'Ding8 may head adverti8ements at the same rate per 
ine, by measurement, as the letter press. Advertisements 

must be reee ved at publication ojJIce as earlv as Fridav 
morning to appear tn Mxt issue. 

ThIs Tool Holder la hollow, and cont.lns twenty cast 
Steel Tools . It is made of maple and rosewood, with 
iron ferule and steel j llws which open with 8. spring. It 
will bold, perfectly. tiles, screw drivers, and tools of all 
��ig�; 'tn 

I
:n��k�t.

n
c�1�f1�·

n
l��g�i H��d�:r�g�

t
afe���eci� 

scnt bv mat I ,  prepaid .  on receipt of one dollar. 
MILLERS FALLS CO. ,  78 Beekman St . , New York. 

HUNTOON GOVERNOR -FQR-
I'lTATIO N A RY A N D  MARINE ENGINES. 

Over Fonr Thoasand Now la Use. 

rna 
HUNTOON GOVERNOR CO., 

Boston. Mass. 

WANTED-A little financial aid to pUblish 
a rtch treasure of orIginal ingenious Ideas (mven. tions , sctent tftc matter. etc . ) .  200 patentable Inventtcns 

otlered at $500 each . Address J .  U .  K. ,  Box 4, Astoria, 
Long' Island, N .  Y. 

Address JOHN A .  ROEBLING'S SONS, M 'f'rs, Tren­
tOll , N . . T., or 117  Liberty St . ,  New York . Wheels and 
Rope for cOIlyeying power long distances. Send for 
Clrculur. ����������--�--
WANTED-$20,OOO Worth-Lathes, Plan· 

fit out ���t?t��I���
e
B�'re;����: 

P
;a���::h��l�i ��o!� 

hand Tools In first rate: order, send accurate description 
and prIce. I:AMSAY & CA!nER, 19 German St., 

_==============================B='=I==tlmore , �ld 

C R I  N D  STO N E S  
2 0 0 0  T O N S  O N  H A N  D .  r O U N D E D  1 8 1 0 . 

J .  E . M ITC H E L l . P H  I LA .  
Howard & Co, 's  

ADVERTISEllEXT OF 

Waltham Watches. 

When you write, say ad­
verti8emen t  RPen in " Scien­
titlc Ame1"ican. " 

• H you wri te to Howard & 
Co . ,  No . m 5th Avenue, 
New York, for thelr Descrlp· 
Uve PrIce List of Genuine 
Waltham Watches, you will 
receiVe the book free by re· 
turn mall ,  and will he well 
repaid, 0.8 the information 
It furn ishes Is voluable to 
every one. WatcheB sent 
by Express for examtnation 
to every part Of the coun· try. 

S. A .  W O ODS M !l CBINE CO., AuenUl. WAREROOllS : 
91�Llberty St. , N. Y. ; 6; Sudbury St . ,  Boston , Mass. 

ENGINES AND BOILERS, New and Sec 
ond Hand, Portable and Stationary. For descrlp· 

tlon , ad�res. GOODWIN & WHITE, 011 CIty, Pa . 

$1,500 in PREMIUMS. 
Important to Potato Growers. 

$750 00 to be dIvIded among the sIx successful 
• competitors who sha.ll produce the largest 

�
uant l ty o f either of the fol lnwiulit vA rtelies of 

B���
t
UTY, E,;�T{Jg§j1#J.P;lJf8/jlsf!:��r?mA'I;,f.: 

quarter of nn Rcre ofloeasured "round. $250 fur 
each yartetl". 
$750 00 to be divIded among the sIx successful 

, competi tors who shall produce the largest 
quanllty from ONE POUND of the seed of either of the above uRlned varieties. $2:')0 {or each va­
riety. Subjeu to conUltions named tn our Potato Cata­
logue, a copy of which will be mailed to an applicants. IT The Seed in all cases to be purchased from U8. �'i"f��Y E\'UL �\h!!ff�bNT, . . . .  75c .  per lb. : 2 1bs. 11 .00 COMPTO ' 'S, � U RPHl�E, . . . . . . .  11 .00 per 10 . :  3 1b •. 12.00 BROWNELL 8 BEAU [ Y, . . . . . . . .  $1.00 per lb.; 8 I bs .  � . OO  

For priceli for  larger quantities, s ee  our Potato Cata­
logue. 

BLISS'S GARDENERS' ALMANAC 
and Abridlled t'ataloll'ne. 100 pages. Il lustrated. MR lled to all applt�ant8 Inclosing two tbree-ceot staill

i"
S. 
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hundl ed I l lus tratlOns. wtth a beautifully co�ored litho· 
graph . Mailed to an appl1can to upon receipt of 25 cta. Addrebi 

B. K, BLISS & SONS, 
N08. 23 Park Place and 20 Murray St., P. O. Box 1S712. New York. 

J dtutifie l\mmel1n. 

EXTRACT FROM 1 " Practically FIRE-PROOF," Medal awarded 1870. 
AMERICAN I N�TITUTE " Tbe best article in the Market." 1871. . 

, � j " 1 8 very strOBil, t:epe)ti water eftectually," 18"'�. REPORTS. " We recommend It to all  RIO tbe best in n8e, · '  1873. 
The A S B ESTOS ROOFING I s  ad.pted for ateeo or fiat roofs In all Climates, aud can be clleaply trans· 

[MARCH 2 1 ,  1 874-
Addrea 

American Saw Co. 
NO. 1 FERRY ST., NEW YORK. 

Movable-Toothed Circular Saws. 
Eccentric Geared Power Presses. 
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ASBESTOS BOILER FELTING, ASBESTOS BOARU and PA PER, SHEATHdw FELfS, AS'NESTOS, &c. 

,,/_ , .. Q These materIals are prepared ready for use, and are pnt up for shipment to all nArts of the world. � Send �r �� � � , /#''''''RI<�, E L � for descrIptIve Pamphlets, Pri ce Llsta, &c. LI BERAL IND UCEMENT:i TO GENERAL MERCHANTS AND (1���C ", "  '" MON�� DEALERS. . ,  ,) i/'J I � 'r '  " I D A Patentee and Sole Mannfactnrer, t H W JOHNS 87 Mal'den Lane N Y t . l I � 
0 • 

ESTABLISHED 1858. f " , , ' • 

TO INVENTORS I w1l\ prepare and pro· 
• secnte appUcat10nB for 

patents WITHOUT CHARGE unless successful. Spnd for 
ctrcular. Address G .  W. RICHARUS, No. 6 Federal 
BUildings, W.shlngton, D. C. Box 642. 

R. A. Vervalen's Brick Machines, 
Made at Haverstraw, Rockland Co . •  N. Y. Making ntne 
tenths of all the hrlck used In the State . Send for cIrcular. 

::E < O � - Z - tn t- tn  t- O O ..J tn  

B U I L D E R S Send for Catalogue . A . J  .BICK· 
NELL & CO. ,  2'1 Warren st., N.Y. 

BOILERS AND PIPES COVERED 
With .. ASBESTOS FELTING :" saves twenty·llve per cent. In fuel. Bend for circulars. 

A S B B S T O S  P B L T I N G  C O M PAN Y , 
Nos. 816, 818, 820, and S22 Front Street, New York. IY'" A.bestos In all quantltlel and quaUUes for lale. 

DAMPER B 'B 
S T

AND LEVER 
REGULATORS Q GAGE COCKS. 
MURRILL & KEIZER, 44 Holllday St . .  Bait. 

IMPROVED 1874. 
D O U B L E  A C T I N G  

B UCKE1·PL UNGER 

St!���PS 

VALLEY MACHINE COMPANY, 
Easthampton, Mass, 

SUPBB-JlBA. TBBS 
Save fuel, and sUDply DRY Iteam. AUaclleo to honen 
IIr In separate furnace. ll. W. BULKLEY, Engineer. 118 Liberty 8t., New York. 

1:t.....-meters l"or testing Ovenl, Bolier 
.. y .. V • lluel, Blalt furnacel, 
Buper·Heated it,r�i.Oll St1llfll:t\'RY W. BULKLEY, 118 Liberty St., New York, 

, 
��:::n�. Tannate of Soda ���I��� 
InGrnstation In steam boilers Is our Exclusive RIght 
under patents. Send for book. 

JOS. G. ROGERS &; CO., Madison, Ind. 

To PARTIES BUILDING AND USING 
Steam Englnes-Th�nderslgued call attention to 

Tremper's Patent AdJustt«lle Cut· off. Operated by the 
�������,

r
io 

ca
'}t���ljlM?s ��J.�*W;nlns:ro��ITe� 

PO.Kfl'LA.N D CEMENT, 
From the belt Lon�"fJA�n�{tiWii��· Clr3'8��I�lf. A Practical Treatlle on Cement furnIshed for :15 cent • •  tat THE BEST SOLID EMERY 

WHEELS "nd patent Grinding Ma· . chines are manufactured by the AMERICAN TWIST DBILL COllP,UY. 
Woonsocket, R. I, IY'" EV1IRY WHlIBL �ND BV1IRY . MACDINR WARRANTED . 

Univ o rs a l D ril l C hu c k  
c .  H. REID 'S PATENT, AUGUST 12, 1878, A .mcce .. l. Heartily endorsed by all usIng It. Stronger and 

more durable than any other. Holds drills from 0 to ", full Size, and wtll hold much larger by turning down shanks to ". 
!����;
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use, wor(tn/l perfectly. All are Eold with fuff warrant, to be 
returned If not satisfactory . F. A. HULL & CO., Manufacturers, 
Danbury, (;t �end for Illustrated DescrIptive Circular. 

STEAM BOILER AND PIPE 

Todd & Rafferty Machine Co. 
MANUFACTURERS OF 

The celeorated Greene Varlahle Cut·Off EnJ<1ne ; Lowe's 
Patent Tuhular and Flue BoUers : Plain Slide Valve St.· 
ttGllary, Hoisting, and Portable Engines. Boilers of all 
kinds. Steam Pumps, Mill GearIng, Shaftlng

M
&c. i Silk, 

l
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tsrs' Tools ; for Judson 's Governors anN Stop·Valves : 
Sturtevant Blowers ; and DIfferential Pullev·Blocks . 

:&N:�,
O
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Universal Hand 
Planinll' Machine 
A abor·saving Vea· ;tt��: �:t
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Indlspensahle to al l me· 
tal· working mechanics, 
quickly sa-vea Hs cost I n  
11les and time. set to 
work tn any directi on In 8 moment . }'or fnform� 
atioll. address Manuf'r, 
JACOB E .  SUITTERLIN 

60 Duane St., N. Y. 

HOUSTON'S PATENT 
TURBINE WATER WHEEL. 

Blml'�!t, Sh'ODll'e8t, Cheape8t. Best. 
In the test at HOlyoke
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.hown In a rellable'test and 
the hlll"best RVel' Rlre re­
lults ever obtained. In 
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tty over all ot-hera . Emer­
Bon's full report furni shed on 
application . 8end for Clrcu· 
lar. aMERr�WN �O�?r��

TON 
Beloit. WIsconsin . 

MANUFACTURE SCTe1()S & Bolts 
For Machinery of every variety. 

ALSO 
Brldll'e and Roof Bolt8 • 

STEEL II; IRON SET SCREWS 
to:�i��

a
�l�e8, t�8�e�r:�lnib��i,I�� 

No. l4'l East St. , New Hav e n ,  Conn 

A G E N T S  W A N T E D . 
MAP AGENTS .-LLOYD, who made all the MAPS for 

Gen . Grant and the Union Army (lU ring the great c1vtl war, and whose certlftrates he publfshes, has just com­pleted for 18i4 two of the greate � t Aell lng M APS yet pro-g����y o�I����
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lars Bnd tenDs. 
LLOYD MAP CO�IPANY, PhiladelphIa, P • .  

JUST OUT. 
COVERIIJG THE 
Saves ten to twenty per oent. CHALMERS SPENCE SCI-ence Record KEEP YOUR BOILERS' CLEAN. 

A N T I  LA M I NA 
prevents and removes scale In Steam Bollers-does not 
fnjure the fron. In use over s1x years. Patented. Cor-
responde

�'i)JiA�
e
J. 

f
lt'£�W.�cIl'6*� � �gjl:�·eIPhla. Pa.' 

:HA WS Emerson's Patent Inserted Toothed Saws. A A See occasional adverttsement on outside page . W W Sen. for cIrcular and prIce list SA WI'! To EMERSON, FORD & CO., Beaver Fans, Pa . 
WIB.B BOPB. 

John W. Malon & Co., 4S Broadway, New York. 

THE IMPROVED 8LIDE VALVE FOR 
Steam Engines, if generally adopted, would sllve 

thousand of fortunes now burned up and wasted. Ctr­
culars free. J .  F. TALLANT, Burllngton, Iowa. 

! LUBlUCATOBS. 
D

REYFUS' transparent Self-act­
Ing Ol1en, for all lorts of MachInery 

and Sha iting, are reliable In all seaBons, 
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now adopted by over HIO R. R. In the U. S., 
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n
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PORTLAND CEMENT. 

co., foot E. 9th St., N. Y. : 1202 N. 2nd St., St. LouIs. Mo. 

Live Quail or Partridges 
WARTED. 

Either western or suuthern bIrds. Addres., wIth low· 
e.t price per hundred, H. NORCROSS, P. O. Box 778, 
New York cIty. 

C, HENRY HALL & CO .• W Cortlandt St., N.Y. City, 
THE PULSOMETER. 
The simplest, most dUrable and ellectlve 

STRll! PUMP now In use. wm pump gritty 
or mudd:y water without wear or In jUry to 
Its parts. It cannot !ret out of order. 

B r a n c h  D e p o t 8 1 
11 Pemberton Square, Boston, Mas!!. 1327 Market St., Phlladelphl., Pa. 59 Wells Street , Cblca�o. Ill. 
South Western EXposlt1On, 2S"ew Orleans. 811 & 818 North Second St., St . LOUis, Mo. 

S H O R T E S T  N O T I C E .  Work 'WarTaDted perfectly accQI'ate. Send for 
c1rcular to��Dfof��d�rr::. direo-

N. Y. Steam Engine 00., 
98 Ohamben Bi., N. Y. 

FOR 

1 8 74. 
THIS NEW AND 

splendId annual book 
presents tn br1ef form the 
most Interest1n2' Facts and D18coverles in the 
varIOu8 Arts and SClencea 
that have transpired du ­

the preced.lng year of 
eXllibtt lllJ,! tn one 

Gen eral Pro ­
World In 

.-PISCICULTURE AND llIEO!Jsl},EJ1:0ROLUti Y,'TlcRii&:ST.RLII.L 
18.-tiJ<;OLOG): AND MINERALOGY. 
H.-ASTRONOMY. 
15.-BIOGRAPHY. In!�t7 �;�:s:�r �g�
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hold, In every LIbrary. 
6OO pages, Octavo. Handsomely Bound. With Bngrav· 

ln�:;'t 17;C;:::k�· all parts of the country, on receipt of the price. A liberal discount to the trade and to can· 
vassen. For sal. at all the prinCipal Bookltorel. 

MUNN & CO" PUBLII!HERS, 
37 Park Row. l'II ew York City. To S UIEN7lFI U  AMERl CA.N wm be lent one year 

and ORe copy ot 8UlE�CE RECORD on receipt of tfj. 
SCIENCE RECORD FOR 187�, 1873. and 1874 

Now r.adY. Each 12.';0. For the three volume • .  M. 

IHE " Scientific American " is printed witll 
CHAS. ENE"C' JOHNSON & CO.'s WK. Tenth a. d mblwl'\ Itl . PhUadelplNa. _d CiII Go14 0&.., N.", Yo,. 

© 1874 SCIENTIFIC AMERICAN, INC




