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FIRE EXTINGUISHING APPARATUS FOR BUILDINGS. 
Illustrated in tbe annexed engravings will be found a 

novel and, it is believed to be, a most efficient device for pro
tecting buildings of every description fromflre. The inven
tion consists essentially in a peculiar form of tank roof, 
which may'be entirely submerged through its connection 
with a system of water pipes running through the edHlce, 
as illustrated in our engraving. By means also below de

s cribed, the outer walls may be kept constantly wet by a thin 
IItream of water pouring down their faces_ Perforated pipes 
are laid through the 
building, in order to 
afford a supply of wa
ter to the different 
stories; and finally, by 
suitable h08e connec 
tions on tbe roof, 
streams of water may 
be thrown upon ad
joining structures. 

The roof arrange
meIl.t is shown in Fig. 
2, and consisijl of a 
flat Sbeet metal water
tight covering, hav
ing around it a Hang"', 
A. within which is a 
partition, B, the two 
portions forming the 
eaves. The flange, A, 
supports a cornice, 
the lower edge of 
which shnds out from 
the wall for a distance 
of about an tigbth of 
an inch. Perforations 
life made in the outer 
ilange, so 'tbat, when:� 
ever the water in the 
gutter rises above the 
orifices, it will escape 
and !low down the 
walls. 

NEW YORK, APRIL 4, 1874. 
garding sale of rights address the inventor, Mr. John C. 
Schweizer, with �mer Br"thers, 264 and 266 Madison street, 
Chicago, Ill., or"Francis Probst., 51 Liberty street, New York 
aity. 

------------.. � .. � ... ------------
Carnivorous Plan's. 

IB'B recent number of the American Naturalist, Mrll. Mary 
Treat gives an interesting account of her observations of the 
habits of the plant known as sundew (dro8era flUformis), 
which she found in July l'st, in Atlantic county, N. J. These 
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death of the larger insects, they fall around tIle roots of the 
plants as if to fertilize them, but the �maller flies remain 
sticking to the leaves. 

CaNful and repeated experimente during several days re
vealed the fact that on some days tbe plants work much bet. 
ter than on others. Whether it was the electrical condition 
or amount of moisture in the atmoMphere is yet to be ascer. 
tained. 

I experimented with three species of these plants-d .. fili
formis , d. longifolia, and d. rotundifulia. 

July 11, 10 O'clock, 
A. M., I pinned some 
living flies half an inch 
from the leaves, near 
tbe apex, of d. jilifor
mis. In forty minutes 
the leaves bad bent per
ceptibly toward tbe flit s. 
At twelve o'clock the 
leaves had reached the 
flies. and thtir legll 
Wfre entangled among 
the bristles and held 
fast. I then removed 
the flies three quarters 
of an ineh further from 
the leaves. The leaves 
still remained bent 
away from the direction 
of the ligbt toward the 
flies, but did not leach 
them at thia distance. 
Whether the action of 
the flies' wings may 
have created Ilufficient 
force to b.ing the leaves 
near enough to entan
gle the flies, is a ques. 
tion I have not yet �at
isfactorl!Y�my: 
own mind, for�ad files 
did not lIeem io have 
the same power as liv. 
ing ones. 

Fifteen minutes pad 
ten of the same day, I 
placed bits of raw beef 
on some ot the most 
vigorous leaves of d. 
tongifolia. Ten minutes 
oast twelve, two of 
the leaves bad folded 
.round the beef, hiding 

t from sight. Half past 
eleven of the same day 

A suitable waste 
pipe, C, Fig. 1, con· 
nects with the gutter, 
and ordinarily carries 
off the water to the 
�ewer ; but when it is 
dt sired to cause an 
overflow through the 
perforations, as above 
nClted, the sbutting off 
of a cock, at D, ac· 
fomplishes the ob
jPct. 

Under the lower 
FIRE EXTINGUISHING APPARATUS FOR BunDINGS. I placed living flie!! on 

��:)or, and inside the walls of the building, it iB de
bigned to plac� four distributing mains, one of which 
is shown at E, Fig. 1. From each corner, formed by 
their junction, naes a stand pipe, F, to and through the roof, 
terminating in a hose coupling, Fig. 2. Under the roof ho
rizontal pipes, G, connect the stand pipes together, and these, 
as are also the mains, E, are provided with suita.ble stop
cocks, by means of which water may be delivered at any one 
or more of the stand pipes upon the roofs, or without press
ure through all the pipes. One stand pipe terminates at the 
plane of the roof, and serves to conduct water therefrom ex· 
CApt when flcoding is desired, when a stopcock at the lower 
part of the tube is closed. At the planes of the joists of the 
Beveral floors, the stand pipes are tapped with couplings with 
which to connect perforated pipes extending across the build
ing, for the purpose of throwing spray between the floors and 
ceilings to extinguish fires occurring therein. Tb.ese spray 
tube� are provided with stop valves at each end, so that no 
wa.ter need be ustld unless required. 

In the center of the roof is a pipe, H, extending through 
the same and having hose couplings at both ends. The up· 
per extremity may be connected by a hose with one of the 
stand pipes; and, by hose attached to its lower portion, water 
may be delivered at any point within the upper story. The 
stand pipes are provided with external couplings at the seve· 
ral floors, which project through the outer walls to receive 
lines of hose from fire engines, as shown in Fig. 1. 

The inventor suggests tll.at the device will prove a valua
able safeguard in theaters and other buildings liable to sud. 
den conflagration. He proposes to makA the sides of)r08ce
nium boxes, and also the railing of each balcony, of gal
vanized metal with perforated surfaces, so that a flow of 
water may be instantly secured, which will flooJ. the audito-
rium. 

Patented January 20, 1874. For further particulars re 

plants appear to be most remarkably endowed. To all the 
usual functions of plants, certain animal instincts and pro· 
pensities are added, such as the power to seize, kill, and 
suck the blood of insects, and to gra.sp and eat raw meat, etc. 

Our author says of the plant: It was in full bloom and 
growing as thick as it could well stand, on either side of an 
extensive cranberry plantation. ThiB charming plant, with 
its pretty pink blossoms, together with the dew.like sub· 
stance exuding from the glands (the glands surmount the 
bristles or hairs which cover the long thread·like leaves), 
was one of the most beautiful sights I ever beheld. From 

former observations I had supposed this plant caught only 
small insects, but now found I was mistaken; grea.t &silus 
flies were held firm prlsont'rs, innumerable moths and but· 
terflies, many of them two inches across, were alike held 
captive till they died-the bright flowers and brilliant., glis
tening dew luring them on to sure death. But what is the 
use of this wholesale destruction of Insect life? Can the 
.plants use them? Upon examination I find that, after .the 

. the leaves of d. longi· 
folw. At twelve o'clock and forty.eight minutes, one of 
the leaves had folded entirely around its ·victim, and the 
other leaves had partially folded and the flies had ceased 
to struggle. By half past two, four leaves had each folded 
around a fly. The leaf folds from the apex to the petiole, 
after the manner of its venation. I tried mineral substan. 
ces, bits of dry chalk, magnesia, and pebbles. In twenty
four hours neither the leaves nor the bristles had made anv 
move like clasping these articles. I wet a piece of chalk i� 
water, and in less than an hour tbe . bristles were curving 
about it, but BOon unfolded again, leaving the chalk free on 
the blade of the leaf. 

The bristles around the edge of the l�af of d. rotulldifolifl 
are longer than on tbose of d. longifolia, but the lea.f of the 
former does not fold around a fiy as it does in the latter
simply the bristles curve around the object, the glands on 
the ends of the bristles touching tbe substance, like so many 
mouths receiving nourishment. 

Half rast 10, A. M •• I placed raw beef on some leavell of d. 
rotundifolia __ by 1 o'clock the inner bristles were curving 
about it, and the longer bristles, on tbe outer edge of the leal. 
were slowly curving upward. By 9 o'clock, in the evening, 
all the bristles of tbree of the most vigorous leaves were 
clasping the beef, aImost hiding it from sight, while an equal. 
ly vigorous leaf made no move like clasping a bit of dry 
chalk. .A t 10 o'clock in the morning I plnced bits of raw ap. 
pIe on some of th�Jeaves of the last named species; by 9 
o'clock in the evening part of the bristles were clasping it, 
but not so closely as the beef. By 10 o'clock next day, twen. 
ty-tour hours, nearly all the bristles were curved toward it, 
but not many of the glands were touching it. So It would 
seem that these plants are really carnivorous, that they pre. 
fer and absorb auimal substances through their leaves. And 
Mr. Darwin says that by pricking a point in the leaf of dro-
8era, he can paralyze half of it, and this indicates nerves! 
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THE SCIENTIFIC AMERICAN AS 'A PREVENTIVE OF 

BOILER EXPLOSIONS.···VALUE OF ITS CORRESPON· 
DENCE. 

Our readers, in their kind letters of commendation of the 
SCIENTIFIC AMERIcAN;very frequently tell us that the in. 
formation they derive from its columns is of the greatedt 
value to them in their several callingB, and every day we 
are told that a single hint put in practice is often the means 
of making or saving considerable snms of money. Of course 
theBe flattering testimonials are very gratifying to ourselves, 
and we are glad to know lunD the money was Il&ved or earned: 
whether, in fact, the writera measure the amount of prac· 
tical information tht'ly gain in dollars and centl!l, and then 
are unable to think of any sum which will adequatt'lly ex· 
press its value, or whether from its columns they obtain 
ideas which enable them to improve the quality of their 
work, and so derive increased incomes; or whether, in 
som", special instance, a direct gain can be traced or an 
accident avoided. Sometimes. however, a correspondent 
enlightens us, and sends an item which is not only intE'r· 
esting to the editor, but perves a nseful pnrpose to others. 
A letter now before us is an excelleD.t example in point. 

Mr. S. E. Worrell, of Worrell, Hannibal county, Mo., 
writes that he has read the SCIENTIFIC AMERICAN for four. 
teen ye8r�, and that he has learned more from its pages than 
during the period he attended school. In perusing a re· 
cent number. he goes on to state, his attention was attracted 
by the report of boiler inspections by the Hartford Boiler 
Insurance Company. "On glancing over the article, I re· 
membered," h", writes, "that I had not heard the eseape 
of steam from our safety valve for some tice. Upon going 
to the mill thll next morning and on making an examination 
I found that the valve would not rise even with the !team 
gage standing at 120 pounds and the weight off the lever. 
I even had to knock the lever up with a hammer, and then 

THE BROTHERHOOD OF LOCOllilOTIVE ENGINEERS. 

Those of 0111 readers who are familiar with the course of 
events during the strike of railroad engineerll, which oc· 
cuned, principally on wllt'tern lines, some two months since, 
will remember that the demonstration elicited a Btrong let· 
ter of disapproval from Mr. Charles Wilson, Grand Chief 
Enlrlneer of the Brotherhood of Locomotive Englneerf!. This 
doe�ment" which went the rounds of the public press, while 
unreBervedly condemning the movement, also statEd that 
such action on the part of members of the above named as· 
sociation was in direct opposition to the principles and prac· 
ticeB of their organization. To the opinions thus plainly ex· 
preesed. atd to the influence exerted by Mr. Wilson, the 
failure of the upri�ing may be in no small measure attributed; 
and hence to his good sense, moderation, and just views is 
mainly due the prevention of imminent losses to both can· 
tending parties. It would naturally be thought that the 
men f'ogagea in the controversy, even if rendered somewhat 
irrational at the time by the inci.dent excitement, would on 
sober second reflection perceive the sound reason in Mr. Wil. 
son's action; and ronsequently, if they did not feel a certain 
amount of gratitude for his clear·headed advice, weuld at 
least tacitly recognize the justice in the position he had as· 
sumed. But not 80 the locomotive engineers. Having called 
a convention at Cleveland, Ohio, recently, they proceeded to 
arraign the course of their president. So far as we can learn 
from the rf>ports of the ID&eting, the discussion was carried 
on'priIfcipal!y by noi�y indIviduals who had bpen foremoet 
among those fomenting the past disturbancej. However 
this lllay be. the resnlt of the deliberations was far from 
evidencing either the common sense or the justice of the 
delegates; for, by an almost unanimous vote of 120 to 18. the 
acts of the strikers were approved and Mr. Wilsen requested 
to resign his presidency of the ordllr. 

The locomotive engineers of this country are as a rule an 
able and thoroughly reliable body of men. To their hands 
ar.e entrusi .. d immense responsibilitie�, and frnm them are 
required tbe exercise of an amount of skill, cool judgment, 
and, at times, absolute heroism whi('h raise them far above 
the average mechanic. Of how uniformly they have met 
and do meet all thell8 requirementt, their put record, coupled 
with the small percentage of railway oaa.lties yearly oc· 
curring in this country (considered in relation to those hap. 
pening elsewhere) offers abundallt tettimony. It is in view 
of these very facts, however, that we find oU1'lleives at a loss 
for an explanMion of the action above noted. Are we to nn· 
derstand that the men to whom are hourly entrusted hundreds 
of lives and property of untold value mean deliberately to 
endorse the malicious acts of the wretohes who misplaced 
switche!, who shot workmen down at their posts, who diBa· 
bled. macbinery, and committed other wilful and malicious 
crimM against not merely their employers, but again"t the en· 
tire communih? If such be tht. inference, (and we can 
form no other irom the strong evidenC8 of the vote, on the 
one hand and the letter which gave rise to the convention,on 
the other), then the Brotherhood of Locomotive Engineers 
as it now standB has as an organization manifestly survived 
its time (jf ulefulness, and the sooner it disappearl!l from the 
public gaze the better. It has �uDk down to the level of 
those who perpetually seek to promote disorder by the thread· 
hare argumentll of eternal antagonism between employer and 
employed, and to have submitted itself to the leadership of 
the violent extremists who somehow contrive to creep into 
the couneels of nearly every trade organization. 

Mr. Wilson, we understand, proposes to appeal to the 
Brotherhood as a whole,against the action of their delegates, 
and invites such members as do not acquiesce in the course of 
the latter, to join him in forming a new society on the old 
basis, a� expreBsed in the letter referred to in the beginning. 
We trust that this invitation will meet with a cordial response 
from every right.minded man in the Brotherhood; and that 
for their own sakes, if only to relieve their reputations from 
the slur which the conveBtion has cast upon them, the large 
majority of the members will hasten to repudiate the dis· 
graceful vote of their representatives. 

--------------.� .. � ... -------------
could not get it back until the steam was entirely out of the THE MARVELS OF MECHANICS. 

boiler. I afterwlIJ'ds found the valve stem had become During the last ",iege of Paris, the inhabitants from time 
rUBted in the cover of the valve. Our boiler is only a smaIt 'fo time effectfd communication with their friends beyond 
one. but its txplosion might have caused the loss of a num:� the German investing lines by means of carrier pigeons. In 
ber of lives and of much property." fact, a regular pigeon post was organized, having one of its 

We congratulate our correspondent on his narrow escape receiving stations in London. Here the written messagfS 
from a probable casualty. We commend him for his care· for Paris were received, and, by photography, reduced to 
ful attention to what �e reads. If every mechanic, on reo micr.Jscopic fize, each letter being reduced so small as to be 
ceiving a number of the SCIENTIFIC AMERICAN, would tho. invibible to the eye except as a speck. Some two thousand 
roughly consider its suggeBtion�, and seek to apply them t'l of these specks were then printed on bits of tissue paper 
his individual case, there is no doubt but many of the dis· about an inch and a half equare, wbich was rolled and 
asters occurring in the use of machinery would be avoided. carefully attached to one of the tail featbers of the pigeon. 
Tue inform'ltion imparted by practical m",n in their various On the arJival of the bird in Paris, the postal officials 
callings in the correspondence columns of this paper is 01 placed the paper under the microscope, which enlarg� the 
great value to all classes of readers, coming, as it does, from Beveral specks into readable communiclttions, which were 
the experience and observations of thoBe willing to impart duly copied in writing and dE\livered to the perBons to whom 
hints beneficial to others, expecting, in return, that others they were addressed. The total postage received for the 
will communicate information of benefit to themselves. transmission of one of those tiny bits of paper frequently 

We would suggest that this ffature of the paper maybe amountp.d to two thousand dollars. 
made etill more useful and int",resting, if every subscribE'r Small as this photo writing seems, it has been surpassed 
will take the trouble to communicate some new fact or dis· by mechanism. In a reCE'nt number of the Lens, Dr. J. J. 
covery he has made, whether by accident or experiment. Woodward, U. S. A., gives an enlarged photograph of mi. 

A few lines of such information from the workBhop are croscopic writing done by machinery on glass, by means of a 
frequently of more practical value than a volnme of essays on diamond, executed by Mr. William Webb, of London. The 
some abl!ltract ecience by the most learned author. Certain· writing consi!ts of the Lord's Prayer, which is written upon 
ly every sllbecriber can furnish dnring the year at least one glasll, within a space equal to one two hundred and ninety 
item of iDterfst. This will give nearly fifty thoufand factll fourth part of an inch in length by one fonr hundred and 
from as many different sources, which would furnish. in the fortieth part of an inch in width,or a space perhaps equal to 
aggr�gate, an amount of information not otherwil!!e attaina. the dot in this letter 1. The photograph given by Dr. 
bIll· Wood wlIJ'd ",hows thiB dot of writing enlarged so as to oc· 

cupya �paee of about two inche. long by one and a half 
inches broad. All the words are brought legibly out on the 
photograph, the total nnmber of letters being 227; and such 
is the exceeding fineneSB of the original writing that 29,431,· 
458 letters written in the same way would only cover one 
square Inch of glass surface. The combined Bible anti New 
Testament contain in all 3,566,480 letters; hence it would be 
possible for Mr. Webb to write the entire contents of more 
than eight bibles within the space of one square inch. Two 
specimen plates containing the microscopic vvriting above 
alluded to have been supplied by Mr. Webb for the United 
States Museum at V\' ashington. Their cost was fifty dollars 
each. 

The Webb machine, however, does not equal, in the fine· 
ness of its writing or perfection, the prior instrument of Mr. 
N. Peters, a wealthy banker of !,ondon, who, as long ago 
as 1855, was able to write nearly three times finer than Webb. 
So perfect was the Peters machine that it. was competent to 
engrave the entire contents of the Bible and New Testament 
twenty.two times over within the space of a �ingle square 
inch. 

------------_.� .• ·�.4.-------------

METROLOGICAL SCIENCE. 

The American Metrological S3ciety, the first session of 
which was held during Decembl'r last in this city, forwards 
us a copy of its constitution and by.laws, in which the ob· 
jects of the association are fully set forth. These, briefly, 
are to improve the system of weightR, meamres, and mono 
eys at present existing among men, and to bring the same as 
far as practicable into relll.tions of simple commensurability 
to each other. The universal ad"ption of common units of 
measure for the expression of qUllntities which require to be 
stated in presenting the results of pbysical observations or 
investigation, and for which the ordinary systems of metro· 
logy do not provide, is also to be advocated, and it will be 
the effort of the society to secure, in regard to the denomi
nominations of weight, measure, and money, the acceptance 
of the decimal system. 

President Barnard, of Columbia College, has been elected 
President, and the names of several well. known scientific 
gentlemen, including Professors Hilgard, Newton, Cooke, 
Elliot, and Thurston are among the officers lind councll. 
The association has already begun its labors ani has pre· 
pared two memorials to Congress which are now open for 
signatures of all persons interested in their objects. In 
1866, Congress legalized th'3 use of metric denominations, and 
in the recent coinage act the weights of all silver coins of 
the United States, except the trade dollar, are thus set 
forth. The first memorial prays that means be taken by 
suitable legislation to introduce the metric system more di. 
rectly into, while not interfering with, the general busi· 
ness of the people. The passage of laws is urged, rendering 
the syl!Jtem obligatory to the Post Office Depa.rtment; in reo 
ports of public works conducted under authority of the Fed· 
eral Government; in all statistical or other documents in· 
volving statements of quantities, issued nnder similllr sanc· 
tion; and in the estimation and computation of custom du· 
tie� of the United States. 

The second memorial refers to the legal weights of our 
gold coinage, and asks that the pure gold contained in the 
dollars shall be exactly olle gramme and a half. The Engi· 
neering and Mining Journal, in commenting on the subject, 
adds that it is only necessary that the finenel!ls of standard 
gold should be everywhere nine tenth� (as it is everywhere 
already, except in Great Britain), that the weight of pure 
gold in coins should be given on the coinR in metrical units, 
and that the mints of civilized countlies should do honest 
work: when the immediate results would be that t.he gold 
coins of nations adhering to the plan could pafely be made 
legal tender in exact proportion to their weight. 

The gramme of pure gold would thus become the world's 
unit of money, and the problem of an in�ernational coinage 
thus quickly and ea�ily settled. 

--------------.� .. � ... ------------
THE DETROIT RIVER TUNNEL. 

An interesting history of the attempted construction of the 
tunnel under the DetroH river, between Detroit and Wind. 
s:>r, on the Canada shore, is given in a paper read by Mr. E. 
S. Chesborough. C. E., at the last annual convention, and 
published in the Transacticns, of the American Soriety of 
Civil Engineers. Up to July, 1872, it seems that. the pros· 
pects of the work were quite favorable; but in the latter 
part of that month, when excavation at the Windsor end 
had progressed about 250 feet through hard ground, a sud. 
den irruution of sand and water occurred, which threatened 
to fill the tunnel out to the !lump and choke the pumps. 
Three bulkheads were built. each nearer the shaft, and the 
last one quite close to the samf', before a successful stand 
was made. After a delay of sevual daYF, operations were 
resumed; but hardly had thirty feet of new tunD'l1 beFD 
made when another irruption ensued, and again bulkheads 
were resorted to. After beginning once more, a third bleak 
followed, a.ni! finally a fourth, when the contractors, fiuding 
that tbe work was costing four times the price th�,y reo 
ceived for it, determined to make a lift shaft at the eDd of 
the drift on the Windsor side and start a new drift 10 feet 
higher than that of the drainage tunnel. This was done; 
but the irruptions again appeared, coming from the bot· 
tom instead of the top of the excavation, there being a vein 
of sand at the level of the top of the lower drift. Finally, 
after advancing 370 feet from the shore shaft, it was decidt>d 
to abandon progress in that direction. 

On the Detroit side, other dlfficnlties were being encoun· 
teredo At 1,180 feet from the shaft, the ventilating appara. 
tue proved inadequate and two of the workmen were killed. 
At 1,220 feet (new machinery having been established) the 
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influx of water became so great as to require n..ore power
fill pumping engines, and then the contractors, discouraged, 
sought and received permission to relh::qnish the work. 

Then the directors attempted to continue on the Windsor 
end by means of two pa!allel trial drifts, and to begin a 
second one at the shore shaft, at a level 10 feet above the 
grade of the drainage tunnel, leaving the latter to be used 
as a Band holder in case of further irruption, the idea being 
that, in either one or the other drift, some progress might 
be made. Experience, it seems, had shown that a stream 
of sand and water flowing into the tunnel at one point 
would never be accompanied by a troublesome one flowing 
in at another. It is unnecessary to enter into the details 
of the last effort. The actual aivance in new ground during 
the last two months was only 64 feet, and the cost about 
$7,500, or more than 61- times the contract price, and the 
directofP, in tnrn dieconraged, abandoned the enterprize. 

Mr. Chesborongh answers various cri:icisms on the mode 
of carrying on the work, and statel reasons why the orifices 
throllglt which the irruptions occllrred could not be stopped. 
A shield, he remarks. �ould not be used to advantage, nor 
could success have been assured by the pneumatic procl'ss. 
The cause� of the irruption were springs and water courses, 
having their Bource EO feet higher than the tunnel, and 
much ab:we the level of tide water. Mr. McAlpine notes a 
similar case in the bnilding of the dry docks at Brooklyn, 
N. Y., where fresh water came in with a head of 50 fee� 
higher than that of the salt water. The water entering at 
Detroit was sulphur water, and without doubt owed its ori
gin to Sillphur S;>rings at Sandwich, below Detroit, where 
the level rises flom 30 to 40 feet above that of the river. 

------------•• H •• � • •• ------------
A HILL OF SULPHUR. 

One of the most rema.rkable deposits of native sulphur, all 
yet discovfTed, is a great hill composed of the almost pure 
article, found some two years ago at a distance of thirty 
miles south of th" Union Pacific Railway and nine hundred 
mIles west ot-Omaha. This marvelous deposit is found to 
consist almost wholly of snlphur, cJntaining only 15 per 
cent of impurities. The best deposits heretofore available 
are those found in Sicily. The principal supplies for the 
manufacture of sulphuric acid come f,om there; the deposits 
contain 35 per cent of impurities and 65 per cent of sulphur. 
Our western sulphur hill,therefore, is much the most valua
ble, and promisps to become ere lon;;- of great importance to 
the country. 

-----------.... � ......... ----------

THE LAUNCH OF THE CITY OF PEKING. 

The country has good cause for self-congratulation in the 
efforts which our prominent shipbuilders and capitalists are 
pntting forth to regain the commer�e which, during the war, 
passed from under Ollr flag. Another gr�at vessel has been 
launched, one of the largest ships ever constructed, eave the 
Great Eastern, which is to form part of the Pacific Mail 
eteamshir> line; a second vessel of similar proportions is on 
the stocks, and the same builders, we learn, are maturing 
plans for a line of European steamers. The City of Peking, 
which was recently successfully launched at Chester,Pa., was 
c{)ustrnctfd by the Delaware River Iron Shipbuilding and 
Engine \Vorks, of which Mr. John Roach is Pre�ident,and is 
withont doubt one of the most magniticent vessels, in 
con�trnction, form, and fi Itings, ever bllilt. Her length is 
420 feet, beam 47 feet 4 inches,and tunnage 6,000 tuns. She 
has compound engines of 4,500 horse power, and a Hirsch 
four bladed screw 20 feet 3 inches in diameter. There are 
four deck�, with accommodations for 2,000 passengers, fitted 
up in almost palatial ftyle. No improvement in interior con
venienCeS has been omitted; the machinery,soon to be inserted, 
is said to be a masterpiece of workmanship. 

The ship Is entirely of iron, flve million pounds of the 
metal being used in her hull. She has four masts, three of 
whicu are of iron and are used as ventilators, and she spreads 
33,000 si.nare feet of canvas. Herp.stimated consumption of 
coal under her ten boilers is estimated at between fifty and 
sixty tnns per twenty four hours, and her speed will be 
about fifteen and a half knots. 

The ceremony of lannching was made the occasion of a 
holiday in Chester, and the town was thronged with visitors 
from New York, Philadelphia, and Washington. Large 
numbers of prominent men were present, inclnding senators, 
representatives, chiefs of bureaus and other government 
officials. The ship, as the last shore was rPomoved, glided 
into the w&ter in splendid style, and was duly christened by 
the daughter of the builder, breaking the traditional bottle 
of wine over the bows. Speeches were afterwards made by 
S.nators Cameron and Bogy, and by Mr. Roach, the latter 
gdntleman detailiog the operation� of the company since its 
formation two years ago. The City of Peking will be com' 
manded by Captain J efft'rsQn Maury, and will shortly be 
bronght. to this city to receive her machinery at the Morgan 
Iron ". OIks. 

------------.. � .. � .•• --�--------
THE CHARACTER OF METALS AS EXHIBITED BY 

THEIR FRACTURE. 
BY PROFESSOR B. B. THURSTON. 

In an article published in the SCIENTIFIC AMERICAN of 
January 17*, a �eries of finely executed engravings illustrated 
the value of an inspection of the ftactured surfaces of test 
pieces of metals broken by torsion as a meanl!! of judging of 
thflir cbaracter. 

Dnring the research there referred to, ot which the results 
are given at length in a paper now in course of publication 
by the America.n Society of Civil Engineers, in the" Trans
actions" of that societyt, the effect of various changell of 
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condition, in prodnction of alteration in the characteristics 
of fracture, has been found to present an interesting and 
uleflll study. 

Referring to that article, the reader will observe the 
marked difference between numbers 16 and 22 as exhibiting 
the effect of a difference in thQroughness of working, the 
former being a good irou badly worked, and the latter being 
the most perfectly worked piece of iron which has ever come 
under the observation of the writer. Nos. 23 and 30 show 
the difference between a cast iron highly charged with carbon 
and a specimen containing a minimum percentage, while 
atill other illustrations exhibit the low steels 58, 68, 71, con· 
taining only iron and a low portion of carbon, and the mal
leableized cast irons, 83, 35, which are steels which retain 
thfl impurities of cast iron, and are somewhat irregular in 
structure. 

The effect of cold upon the properties of iron has been but 
little understood. One party of experimenters claim to have 
proven an increase, others a decrease, 01 strength with de· 
crease of temperature. In a paper, originally prepared for 
the Iron Age· and since republished by several other period i
ca.ls,t the writer collated sllch information, as then existed, 
from both scieutific and engineering authoritie�, which 
showed that the general effect 01 low temperatllre seemed to 
be a decrease in power of resisting blows and an increase in 
power of resisting a. steady strain, these seemingly contra
dictory effects being the consequence of increased tenacity 
�ccqmpanied by a simultaneous and yet greater decrease of 
dl!-ctility. Silbsequent experiments by the writer, with the 
alltographic testing machine designed by him for the 
Stevens Institute of Technology, in which errors of observa
tion are avoided by so arranging the apparatus that the speci
men tested shall write legibly its own story, have to some 
extent confirmetl those deductions, but have revealed some 
reversals of the rule and have indicated that good materials 
are better in both respectll at temperatures not far removed 
from zero. 

The paper referred to was called forth by the request of 
the editor of the paper in which it first appeared, to whom 
Mr. Oliver Williams had forwarded a specimen of metal 
which had bflen broken at one point at a temperature of 75° 
Fah., and at another place when at a temperature of 20°. 
This specimen was afterwards placed in the cabinet of metals 
and minerals, in the lectnre room of thA writer, at the 
Stevens Institute of Technology. The method oi fracture is 
stated to have been precisely the same in each gase. The 
difference in appearance is very remarkable. The fracture 
at 70° is a strikingly perfect illustration of the fibrous, as 
that at 20' is of the granular, fracture. 

Judging from general experience, I should be inclined to 
consider this iron far less reliable in cold than in warm 
weather. Careful experiment, however, is daily collvincing 
engineers that the distinction, here so well shown, is a far 
less reliable indication of the strength and ductilit.y of iron 
than was fo!merly supposed. 

A kind of fracture which is probably always indicative of 
brittleness is generally, and possibly correctly, telmed crys
taline. It is supposed to be produced by a long continued 
succession of shocks, wnich, straining the metal to the elastic 
limit, permit the crystaline grouping of mnlecules to take 
place. Dr. Percy, the leading metallurgical authority of the 
world, seems to have beeB fully convinced of the possibility 
of the formation, in this way, of true crystals; but direct ex
periment is still desir6.ble to fully determine it. A singular 
instance of this peculiar mo:ecular action recently occurred 
at the Morgan Iron Works, New York. While a powerfnl 
steam hammer was at work upon the red hot end of a very 
large shaft, originally designed for the engines of a large 
naval steamer, a piece of the opposite end, which was cold,and 
which was supposed to be strong enough to transmit several 
thousand horse power, dropped off. This was an extraordi
nary event, but not unprecedented. In all such instances, 
the fracture seems to follow a plane passing through a com
parati vely sharp angle at the side of a collar or at the end of 
a journal. 

The effect of cold is not always observable, particularly 
with ductile iron,of which two specimens were tested, one, at 
10° Fah., and the other at 70' Fah. The metal was a cheap 
grade of wrought iron, quite cold-short, and very irregular. 
Two specimens from the same bar of good tool steel, were 
also tested, one having been broken at 18' Fah.,and the other 
at 70°. 

The purest irons and low steels, and even the shear steels, 
do not usually show a change in form of fracture with 
change of temperatllre. At all temperatures likely to be ex
perienced in this latitude, at least, they are equally reo 
liable. 

Two flpecimens of copper were also tested. The first was 
cast in dry sand and broken at 10° Fah" the second was cast in 
grefll. sand and broken at 70°. The beautiful cry�taline 
structure of the former i� apparently due, principally, to low 
temperature. The unsound structllre of the latter is the 
consequence of using a damp mold, and exhibits the advisa
bility of using dry sand whenever possible. The two are 
very characteristic specimens. Copper is strongest at low tem· 
peratures and seems to lose none of its ductility. Forged 
specimens of copper, in all but color, resemble, when frac
tured, the toughest and most ductile kinds of iron. 

The wonderfnl difference in properties of steel, under dil
feI'lIlt methods of treatment, is �hown by two �pecimens 
from the same bar of fine cast steel. The first has been care
fully annealed, the second as thoroughly hardened. The 
close resemblance of the former to the low steels, shown in 
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the former communication, was at once noticed. It does not 
appear like a true steel, not having even the faintest resem
blance to the hardened specimen, which presents the uneven 
fracture and fine grain characteristic of the best tool steds. 

Still another illustration of a peculiar modification of hon 
produced by special methods of treatment il! Been in a piece 
of iron which had been subjected to the process of cold roll. 
ing. The effect of this action is to produce a marked in
crease of strength and of elasticity. In precisely what way 
this effect was produced was long a disputed point. No change 
of density had been detected. and some of the most talented 
and distinguished scientific men and engineers who had occa· 
sion to examine this singular material, as members ot the 
International Jury at the Vienna Exhibition,found it Exceed
ingly difficult to credit the claims made for it, although sus
tained by reports of experiments made upon it by well known 
authorities at home and abroad. 

It has lately been shown by the' writer that the effect of 
cold rolling is to render the iron more perfectly homogeneous 
and to produce such a dbposition of internal I!trains a8 to 
greatly increase its elastic rbsistil.nce. * 

The thready appearance of the side of t.he broken speci
mens, and the toughnells and compactness, of which good 
evidence is seen by an inspection of the end of the teRt piece, 
are the peculiar characteristics of this material. Those of 
the readers of the SCIENTIFIC AMERICAN who have occasion 
to adopt the method of testing metals, described in the issue 
of Jar-uary 17, will be interested in learning the efftct of 
varying the proportions of copper, tin, and zinc, in broJ:ze, 
brass, and other compositions. 

An alloy of ten parts copper to one paW; tin has two thirds 
the strength of iron and about one half its ductility. Such a 
metal is very valuable wherever strength and toughness are 
required in a cast metal. An increased proportion of tin 
product's increased hardnefs and a 108s of ductility. Sixty
nine parts copper to thirty-one parts tin is an alloy which is 
very hard and as brittle as glass. Increasing the proportion 
of copper g!ves greater ductility at the expense of strength, 
and castings become liable to uneoundness. 

Zinc is a brittle metal of crystaline structure, and vastly 
different from tin. Yet an alloy of zinc and copper may be 
ma.de of condderable strength and of great ductility, as ts the 
case with wire brass where the proportions are about two of 
copper to one of zinc, and with an unnsually beautifnlspecial 
grade of brass made at the Stevens Institllte. This specimen 
exhibits churacterhticp common to all the more ductile alloys 
as well as of the metal tin. The curious, irregularly wavy 
appearance of the exterior,and the half fibrous, half grllnu· 
lar fracture, are seen in gun metal, soft brass, oroide, phos. 
phor bronze, and many other alloys which have been tested. 
Metal workers often make a free working and fine looking 
alloy by uniting copper, tin, and zinc. For eome purposes 
such a mixture is well adapted, but it often happens that, 
withoui suspecting it, the workman seriously injures his ma
terial by adding, for appearance sake, zinc to a bronze in pro
portions seemingly too small to effect its mechanical pro. 
perties. 

The writer has found the addition of but a fraction over 
one per cent of lead, to a good brass, to reduce its strength 
nearly a half, and to cause a corresponding loss of ductility, 
thus making it but about one fourth as valuable in resisting 
blows as the clean alloy. 

A good bronze, containing about ten of copper to one of. 
tin, to which less than three per cent of zinc was added, was 
also tested in comparison with a brass in which lead was 
thus a component. The former is a metal of fine looking 
exterior, works well and takes a good polish. Its strength 
is slightly increased by the addition of the zinc, but its duc
tility is hardly a sixth that of the pure copper and t!� alloy. 
The fracture shows this change to the eye with unmi8takea
ble clearness. Inlltead of the toughness and extensibility 
shown so plainly in the specimen with lead in it, is exhibited 
a rag-ged, dull, irregular break like cast iron. 

Such experiments as these are exceedingly instructive j 
and every worker in metals, every iron and brass founder, 
would find himself well repaid for time expende'l in such re
searches by the discovery of the mixtures best fitttd for his 
work; and if each were to make public the results of his 
work, whenever evidently important, he would benefit the 
world without loss to himself. 

------------.. � .. � ... ------------
Dr. Arnott. 

The decease is Rnnounced of the celebrated Dr. Nell Arnott, 
at the advanced age of eighty-five years. He was not only 
a physician of eminence, but an author, a scientist, and an 
inventor. His" Elements of Physics," published in 1827, 
was largely circnlated, and greatly promoted the study of 
the I!!clences. His usearches upon warming and ventilation, 
and his inventions of stoves and vf'ntllators, have greatly 
added to human comfort, and have led tve way to various 
other important discoveries. Dr. Arnott wa� thtlrecipient of 
many honors, and no one more justly deserved them. His 
life was a most useful one. 

• •••• 

TO NEW SUBSCRIBERS. 

It hal!! been our custom to commence at the beginninl/: of 
the year, all subscriptions received previous to the first of 
April, and to !!lend the back numberll from the first of 
January. Hereafter the paper will be lIent from the date of 
receipt of subscription; but to those who wish them, the back 
numbers from the commencement of Ithe Tolume will be 
furnished, and the I!IUbscription dated from the first of the 
year . 
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THE PALEOTHERltfM MAGNUM. 

The palreontological collection of the French Museum of 
N atural History has recently been enriched with a new fos 
Ril of the highest scientific interest. It is an entire skeleton 
of the palmotherium magnum,found incrusted in the quarries 
of Vitry - sur - Seine . O ur engraving is reproduced from a 
pbotograph taken in the galleries of the exca
vations by means of the electric light. 

'l'he  animal was first described by Cuvier, 
and was a mammifer, now entirely extinct and 
indeed withou t any actual representative among 
existing creatures. At one period its species 
was extremely abundant. Modem geologists 
<:tassif,. it with the rhinoceros, the tapir and 
the horse ; but their views have heretofore been 
based only on the detached bones, which have 
become common objects in almost every collec
tion. The examination of the complete skele
ton, now for the first time discovered entire, 
�hows that even Cuvier was wrong in ascribing 
to the animal the proportions and conformation 
of the tapir. So far from being massive and 
heavy in build, as has been supposed, the 
palreotherium was a light,graceful animal, with 
a neck longer than that of the horse and closely 
rf sembling in external form that of the llama. 
T hree toes are counted on e ach foot, and there 
is a 6no llt or rudiment of a. trunk. The femur 
has a third trochanter. The dentary system is 
co nposed of six incJsors,  four canines and four
teen m olars, the last being analogous to the 
si milar teeth of the rhinoceros. The hight of 
the anirual was a little less than that of the 
medium horse. It was herbivorous, and ex
isted in vast herds during the middle of the 
eocene p eriod, as its remains arll found in gyp
sum and equivalent rocks formed during that 
stage of th" world's history. 

.. ,... . 

Galvanic Electricity. 

Put a rod of amalgamated zinc in a gltl.ss cell 
filled with dilute acid, and it will be seen that 
the apparent action is limited to the gradual 
p roduct ion of a few bubbles of gas. On pla
cing this copper wire in t.he cell beside the zinc, 
there is no change until I allow the two metals 
to touch, when you see torrents of bubbles are 
evolved from the surface of the copper wire. 
On s ubstituting platinum or silver for the cop
per we get a s�mil&r effect, and that whether we 
j oin the metals within the liquid or at a point 
exterior to it. Thus, if I join the copper wire to this gal
v".nometer, and connect the other end of the coil with the 
zinc rod , you see that the magnetic needle is deflected as 
long as c()ntact continues ; but immediately on breaking the 
circuit, the action on the needle and the evolution of bubbles 
cease instantly. Such an arrangement of two metals, in 8 
li!]. uid capable of acting on one of them, is called a galvanic 
battery, and by means of it, in cannection with a very deli
cate galvanometer on the other side of the Atlantic, we are 
able to send telegraphic signals across the ocean. 

From the fact that the bubbles of gas are given off from 
the surface of the copper, we might suppose that it was that 
metal which was acted on ; but if we were to weigh them, we 
should find that it was the zinc which had lost weight, while 
the copper remained quite unacted on. The dissolved metal 
is known as the positive, and the unacted metal as the nega
tive ; in fact, there is less tendency to solution on the part of 
the copper when connected with the zinc than in the absence 
of the latt"r metal, which, on the other hand, is far more ra
pidly dissolved than it would be alone.-Lecture by A. H. 
Allen, F. O. S. 

• ••• •  
IMPROVED ADJUSTABLE THRESHOLD. 

Prolific causes of cold feet, consequent colds, and soiled 
ca'"Pets, are cracks under doors, between the bottom and the 

J ritutific �mtricau. 
heavy rubber, B, let into hard wood pieces, A, and securely 
fastened, thus forming an arch in the center, as will be seen 
from the sectional view, Fig. 2. . When the threshold is in 
place, the rubber arch presses gently on the bottom of the 
door (dotted lines, Fig. 2) ; when closed, across the whole 
width, entirely excluding, it is claimed, rain, cold , dust, etc. 

THE PALlEOTHERIUM MAGNUM. 

The device is S&id to be very durable, and to outwear wooden 
thresholds. It cannot get out of order and is easily swept over. 

We learn that it is no w being introduced in other sections 
of the country for the first time, and is meeting with ready 
application. Further particulars regarding sale of rights 
(State or county) can be obtained by addressing Wilson , 
Peirce, & Co. , 182 Clark street, Chicago, Ill. 

-------------.�,. �, .. -------------
Tooth-edl:;ed C utting Scissor •• 

Dr. B. W. Richards )n pays : I have recently had construct 
ed for my use a pair of tooth. ed ged cutting scissors, on the 

plan shown in the diagum. The scissors are of the ordinary 
construction, in all respects, except in the cutting edge. The 
cutting e4ge of each blade, instead of being even and sharp, 
is divided into finely pointed teeth, each tooth being directed 
with a slight inclination towa rds the handle of the scissors. 
When the blades meet, the teeth cross each other ; and as 
they pierce any structure that may lie between them, they 
crush also, between their surfaces. 

If a piece of moderately firm substance be placed between 
the blades-a piece of paper or thin card, for example-the 
scissors perforate it in a series of perforations resembling 
what is seen in the postage stamp ; that is to say, they do 
not cut clean through the substance, so as to leave it in t wo 
distinct parts at once. A little lateral or half-rotating move
ment of the closed blades is, however, sufficient to tear 
through the still connected lines of substance and to complete 
the separation. The same occurs if the substance placed be
tween the blades be a portion of soft animal structure, only 
that more force is required in the lateral or rotating move
ment to cause complete separation. The parts punctured are 
crushed between the teeth, and are separat'3d by the t wist or 
torsion. 

I find these scissors useful in dividing, directly and quick
ly, structures in which there are many minute blood ves
sels, and which, when divided by the knife, bl'3ed freely. 
These toothed scissors, as they can be made at one and the 
same time to pierce, crush, and twist, control bleeding re
markably. 

I have put the scissors to a good test in a case of epulis. 
The tumor was increasing rapidly, and three teeth were in
volved in it. It was very vascular, had a broad base, and 
might, at first sight, have been taken for a malignant rather 
than for a fiberous tumor. The three teeth being extracted, 
I found I could get a deep grasp of the tumor between the 
blades of the scissors. I carried the teeth of the scissors 
well through the base of the tumor, crushing some portion 

threMhold. As a remedy for this trouble, a vary simple de- of bone in the way, and gently and easily twisted' the mass 
vice has been suggested, and has, as we are informed by the 
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off, and lifted it away upon the blades without the loss of any 

lllllnufa:turers: been in use for 60�e fou: years past in 
.
Chi- blood ,;hatev�r. The healing in this case was rapid and good. 

eago, wIth perfect success. It conSists, lumply, of a stnp of -Med/'cal Thme8 and Gazette. 
. 

Iron C olumns. 

At a recent meeting of the members of ihs L :mdon A rehi
tectnral Association, Mr. Richard Moreland, C. E . ,  read an 
important paper on " Iron Construction," in which he said 
that, with regard to cast iron pillars in long columns, the 
tranverse section had two duties to perform, namely, to sup

port the load and to resist flexure, eo that only one 
half of the strength of the pillar could be consi 
dered available for the resistance to crushing, and 
the other half for the resistance to flexure. In 
other words, one half was in compression and the 
other half in tension ; and this was precisely the 
condition in which a girder was in ; or it might 
be taken as a question of leveragl" , the length of 
one end being the diameter of the pillar, and the 
other h!llf length of the column ; but in the case 
where the pillar was large in com parison to its 
length, then the whole of the matedal must be 
taken to resist the compression of a conRi derable 
portion of its crushing strength. The working 
load on pillars should not exceed one tenth to one 
sixth of their breaking, and, und er ordinary cir
cumstances,  should not exceed 25 diam eters. Spe
cial care should be taken when the pillar was sub
ject to transverse strains, where heavy goods of 
unstable form were piled against them, as a con 
siderable strain might be produced from this cause ; 
and also in the event of blo ws f:rom rolling goods 
or other causes. Pillars in j uxtaposition t 1  brick 
walls took the whole load when t1:ey were strong 
enough to) bear it ; but masonry Ferved to � tifIen 
the pillar if secured to it ; and if the waH was 
built in cement, and of considerable thickneEs iu 
comparison to the i ron pillars, they then pos�ibly 
might as�iRt each other. In cases where the brick
work was liable to be compressed , and the pil lar 
unequal to its load ,  then obviously nearly the 
whole weight must be discharged on the pillar : 
but care must be taken, as possibly intense com
pression might take place at the ba�e of the pil

lar. The basis should be as level as possible. 
Short columns under crushing force were d eformed 
by pyramid wedges forming at the end s and for
cing out wedges at the sides ; this was abo seen in 
the crushing of stone and other solid materials.  
For various forms and sections of pillars , and 
al80 of different lengths, the strength of the ma
terial would vary considerably under the diverse 
conditions in which it was placed. For small pro
portions of length to diameter, cast iron was the 
strongest material, but its strength diminished , al< 

the proportion of length to diameter increased, faster than 
wrought iron ; and , in comparison of solid sq uare or wrought 
iron pillars with solid round cast iron pillars beyond twen ty 
six and a half diameters, wrought iron wa i stronger. For 
ordinary work no cast iron columns should ex-:eed twenty
seven diameters. The �lasticity of cast iron was twic.) as 
great as that of wrought iron. The strength of girders to 
resist resilience was proportional to the weight of the beam, 
irrespective of the length, so that a beam twice the weight 
or twice the length would take t wice the load to produce the 
same deflection. Rolled girders were only economical up to 
a given size and weight. 

• .  e . •  

PATENT BOTTLE. 

Mr. Benjamin C. Odell. of Kingston , N. Y. , is the inven

tor of the novel style of bottle represented in the annexed 
illustration. The object is to separate, within the same bot

tle, two kinds of liquid, which can be separately removed, 
and thIs is effected by arranging a partition to form t wo com 
partments, each of which has its own discharge or spout. 
It is a handy device for invalids traveling, as medicine might 

be carried in the smaller division and water in the larger, 
while a cup,similar to the kind generally accompanying "pock
et pistols," might be fitted over the bottom. Any number 
of partitions may be placed in the bottie, with a correspon d 
ing number of spouts. Thus arranged , it might proye valu 

able to physicians, by affording them the means of carrying 
quantities of several remedies in a single pocket receptacle.  

. .. � . 
THE maximu1Il cost of tran sporting railway freight, last 

year, between New York and Chicago, was 7 millR pel' tun 
per mile. The total cost of moving fr"ight by canal (horse 
power being used for towage) is 5 mills per tun per mile. 
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IlIIPROVED ADJUSTABLE SCAFFOLD. 

Painters and other mechanics, who have frequent occasion 
to use scaffolding in performing their work are, in the inven
tion represented in the annexed engraving, provided with an 
a<lj ustable extension truss which, according to the inventor, 
may be applifld with'toqual facility to various purposes. It 
serves as a truss for scaffolding, a common ladder, platform, 
and step ladder, and, from its simple construction, may be 
built quite cheaply. It may be compactly folded, and thus 
readily moved from place to place. 

The two parts, A and B, of the extension truss are hinged 
together near the. top by means of side plates, cross rod, C, 
and nut, as shown, so as to fold together or to be detachable 
from each other. The tops of parts A and B are united by 
lateral board�, D, one of which is 
hingtd so as to fit, when necessa-
ry, over the recess which holds 
the vertical cross piece, E, and 
which is lined with metal plates. 
Both parts may be extended to 
and ad.iusted at different hights, 
the front portion by sliding pieces, 
F, guided by suitable plates, I, 
one set secured to A, and embra
cing F, and the other arranged in 
the opposite manner. Holes in 
the sliding pieces and pins serve 
to lock the former in any desired 
position. The top slide plates 
limit the upward motion of the 
�liding pieces .  F, the lower ends 
of whi�h project beyond the parts, 
A, and. are provided with metallic 
�ocket�, produced with the angles 
of inclination of the truss to the 
ground.  Both portions are con
nected by rounds in such a man
ner that they offer, in any position, 
a double support to the foot. 

The rear part, B, is extended by 
means of sl ides, G, which move in 
gu!de recespes. Lateral pie�eB 
stiffen the fixed portion, while 
steps or rods serve the same pur · 
pose for the slides. The connec
!.ion of th e two parts, B and G, is 
made by holes in both washer 
�lates at the outer sides of part, B, and cross rods, H, with. 
8crew ends and heads, by which the whole is firmly retained 
in any position corresponding to that of the part, A. The 
slides. (: , also terminate underneath in suitable shoes or 
sockets. 

The platform may be constructed as represented in our il
lust.ration ,  or the cross pieces, E, may be removed and longi
tudinal timbers laid between the opposite trusses under the 
latAral boards, D, and above those marked I. Heavy bolts 
passing through all secure the beams in place. 

The inventor states that, when the device is folded up, the 
boards connecting the trusses may be s�ured between the 
steps of the front part, A, serving thereby as a support for 
paint p�ts and other implements. In similar manner either 
half may be used as a suspended 
platform for painters in painting the 
outside of houses, while the detached 
front part may be applied as an ex
ten.ion ladder. 

We are informed that a 4 feet 10 
i neh truBs, as shown in the engra
ving, makes a sCll.ffold that will reach 
to a ceiling of 14 feet 6 inches in 
hight. It also forms a step ladder of 
froUl 4 fed 10  inches to 8 feet, and of 
five d istinct sizes. 

The device may be used upon stairs 
as easily as on a level tloor, by ex
tending the front part two steps, or a 
sufficient distance to accommodate 
the rise. It has no braces, is self
bracing on top, and can never, it is 
claimed, spread or give way. 

-

the parts touch until two thirds of the motion is completed. 
One of the conducting wires is connected with the lever of 
the armature, the other with the screw ; consequently the 
current ca.used by the sudden break is kept within the appa
ratus during two thirds of the time of i\8 production. This 
arrangement, which, at- first Bight, would appear designed to 
cause the loss of the effect of , the greater portion of the cur
rent, really increases the tension, because the current which 
is delivered by the ma.chine is no longer the magneto-electric 
induced current, but the extra current of the latter-in other 
words, a lIecond induced current, which is produced at the 
moment of the rupture of the local circuit of the ma.gneto
electric current. In roun'd numbers, the attachment aug
ments the current in the _ proportion of 1 to 5, and gives a 

DnLON'S ADJUSTABLE SCAFFOLD. 

spark which will explode ordinary hunting powder placed 
loosely between metal points. 

Thh device is undoubtedly one of the simplest yet devised, 
for its purpose, 11.8 well as one of the easiest constructed. Its 
energy ma.y be increased by using more powerful magnets, 
the Jamin. for example. 

We should imagine tha.t it might be advanta.geously suo
stituted for the battery in short telegraph circuits ; and in 
fact, it has been used for that purpose in the Vienna Expo. 
sition. The key of the instrnment was manipulated exactly 
as that of the ordinary Morse machine, producing a series of 
currents alternately positive and negative, which operated a 
Morse receiver having a polarized armature. 

For military telegraphs, the device would be very useful on 

2 I t 

The Propagating Hon8e. 

Our readers will perhaps say : " This subject has no inter
est for us, inasmuch as we do not possess such a luxury , an d 
indeed consider such a structure entirt'ly out of our reach. " 
In this instance, however, if such have been your thoughts, 
readers. you have prejudged the case, for we Intend showing 
how a splendid propagating house may be had at n:> addi 
tional cost to  those who po8sess a small stove or  vinery. We 
have seen this plan adopted in the gardens of a peer of  the  
realm, and found that it  answered admirably, and is worthy 
the notice of all who delight in their gardens, and have a 
love of plants, for by its use a good supply of young plants 
may be maintained for the decoration of the dwelling rooms 
and the dinner table, while no end of plants can be Rtru.ck 

in spring for flower garden purpo�
es. In the first place, then, readers, 
we will imagine you have a small 
vinery heated with hot water ; that 
you have now, or wil1 soon, start tbe 
vines, and will, therefore, have a 
nice gentle heat at command. Now 
our system does not consist in brilJg
ing in any large framf s or hand 
ligh ts to take up the limited � pace, 
because, if you are economical and 
practical, you will have brou C1ht 
in  a considerable number of str�w
berry plante to produce some lus
cious early fruit, one or two pot vines 
to help out the crop from the roof, 
a few pot roses, some spireas, lilacs, 
and other fragrant shrubs to delight 
the olfactory nerves ; but it is s im
ply to have some small narrow 
frames made to fit the troughs on 
the pipes, these narrow frames to be 
fitted with a glass top ; the t roughs 
in question, being kept filled with 
water, produce a splendid moist bi)t 
tom heat, which is one of the great 
desiderata in the propagation of 
most stove plants and all soft
wooded things ; the frame� need 
only to be a few inches high ; they 
should have wme drainage material 
placed in the boUom, and the re 
mainder may be Band onlv or wbat 

we prefer for striking the majority of cuttings i�: namely, 
the refuse from cocoa nnt fiber. In this material, and in 
such situations, cnttings of verbenas, coleus, geraniums, he
liotropes, fuchsias, and any such kind o f  plants, may be rooted 
in a few days, while, as a matter of course, harder wooded 
plants will take a little longer. This is not a tbeory, readers, 
but has been reduced successfully to practice for many years, 
and those who would do more in the embellishment of 
their gardens, but for the want of a propagation house, 
may, with a few such little frames, produce any amount 
of plants in the spring months for summer use, and we 
cannot too strongly urge them to give it a trial.-Land and 
Water. 

------------4.�' .�' •• __________ __ 
Float8 Cor Ships' Boats. 

Patented through the Scientific 
American Patent Agency, November 
4, 1873. For further particulars re
garding sale of State rights, etc. , ad A NEW MAGNETO-ELECTRICAL INSTRUMENT. 

T.he Marine Department of the Lon
don Board of Trade have been making 
experiments with the boats of coast
ers, and find that any old boat can be 
converted into an efficient lifeboat by 
using air casings outside. The Marine 
Department have, for this purpohe, 
used air cylinders, which they have 
specially designed, fastened out�ide 
the boat by a netting ; 80 that the boat 
can be used for an ordinary boat as 
long as wanted, and converted into a 
lifeboat when occasion requires it. 
The material used for these cylinders, 
and approved by the Marine Depart
ment, is a combination known as 
Clarkson's. It consists of a layer of 
cork about a quarter of an inch thick 
between two layers of strong canvas. 
One cubic foot of air space in thel:!e 
cylinders will support about 60 Ih�. 
The cylinders of this material are the 

dress the inventor, Mr. John Dillon, 405 Fourth avenue, New 
York city. 

A NEW MAGNETO-ELECTRICAL INSTRUlIIElfT. 

A novel form of magneto. electric battery, adapted for use 
a8 an exploder, is represented in the annexed engraving, 
which we extract from the pages of La Nature. It consists 
:;imply of a horseshoe magnet, around the arms of which are 
wound coils of insulated wire. To- the poles is applied an 
armature of soft iron. The, apparatus is a reproduction of 
a similar device ueed by Faraday in his experiments to show 
toot, when the armature was suddenly removed from the 
pole�, a current is almost instantly establiehed in the coils, 
while, on replacing the iron, another current was engendered 
similar to the first. bnt In the contrary direction. 

In order to use the current thus obtained, in place of that 
of an ordinllry battery lor exploding charges, a high tension 
is necessary, and this is obtained by a simple and ingenious 
attachment. The key which moves the armature carries a 
small spring (shown on the left in the engraving) which 
touches a screw. When the armature ia removed from the 
magnet this r..ontact is broken. but not instantaneously, as 

account of its light weight, simplicity, and absence of batte
ry. Another applicatio!l which suggests itself is for count
ing either the revolutions of an en"ine or of a wheel in a 
vehicl e, and transmitting knowledge of the same to any de· 
sired point. An eccentric might be arranged on the shalt 
the revolutions of which it is desired to know, so that at 
each turn the contact of the armature with the poles might 
be ruptureli, and a current sent to a suitable receiver or 
counting apparatus, easily devised. Many other problems, it 
appears, ml'.y be solved by this machine, and invento1'8 will 
find in its further applications an excellent field for the ex
ercise of their ingenuity. 

-----------4 ..... '.�' •• __________ __ 

C. G. V. P. says : " 'rhe reason we have so many false 
theories about ventilation is this : We have heard or read 
that carbonic acid is heavier than the pure air, and conse
quently must sink to the bottom, and should be discharged 
at the tloor ; but we forget that carbonic acid coming from 
our lungs has a much higher temperature than the surround
ing atmosphere, consequently it rises. Make the discharge, 
therefore, in the ceiling or the chimney, and you &Ie rid of 
it. " 

cheapest, most efficient, and most durable means yet invent .  
e d  for converting an old boat into a lifeboat. M�. Clarkson 
has made the experimental cylinders on models furnished to 
him by the Marine Department, and is, we believe, prepared 
to supply any nnmber demanded. Air cases to place inside 
lifeboats, also made of this material, have been supplied to 
some of the mail -steamers, and are much preferred by the 
Marine Department to cases of copper, iron, zinc, or wood, 
as they are practically indestructible, are not affected by heat, 
and are very light.-Nautical Magazine. 

------------4.�'.�' •• __________ __ 
- NOTHING can convey a more impressive idea of the power 
of water as a general agent than the wonderful canons of 
Mexico, Texas, and the Rocky Mountains, where the tor
rente may be s�n rushing along, through the incision it has 
cut for itself in the hard rock, at a depth of several thoueand 
feet between perpendicular walls. The grEatest of tbe�e 
canons, that of Colorado, is 298 miles in length, and its sides 
rise perpendicularly to a hight of 5,000 or 6,000 feet. 

• ••• • 
DR. M. WYllAN, who made the auto,psy of Professor Aga�

Biz, statea that the latter's brain weighed 53'4 ounceD. 
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Harmen), oC tbe Planetary System. 

To the Editor of the &i8ntijic American : 
Allow me to remark that the so·called new harmonic law 

existing between the planetary distancell and motions, pllb
lished " to the world" in your issue of March 21, 1874, page 
181, by M r. Alfred Luther, as superior to Kepler's third law, 
is only a deduction from the same, as ill eallily proved by ex
pressing it in a formula. 

The rule given by Mr. A. Luther is this : .. The square root 
o.f the quotient arising from dividing the distance of any ex
terior planet by the distance of any interior planet,  multi
plied by the velocity of the exter!"r planet, shall t qual the 
veloci ty of the interior planet. " Calling the distances D 
and d and the velocities V and '/), then the formula corres
ponding to the rule is this : ¥D -;- d X V ='/). From this we 

aeduce lIuccessively 

ID- '/) . D _ tI" 
,,- - -y or, by IlquarlDg'd - V� 
Y d ' , 

giving the proportion D : d : : '/)2 : V2, which meanl that the 
distances are inversely proportional to the eqnares of the 
velocities. 

According to Kepler's third law we have (calling the times 
of revolution R and r) R2 : r2 : :  D3 : d3, or, by extracting the 
square Not, R : r : :¥D3 : Yd3 . . . . . . . . . . . . . . . . . . . . . . . . . . (1). 

As the time of revolut ion is, for equal velocities, in the 
ratio of the d istance!!, and for eqnal d istances in the inverse 
ratio of the velocitiep, we have R :  r : :  D+ V :  d+'/) . . . . • •  2) 

By combining the proportions (1) and (2), we obtain 

D+ V :  d+'/) : : Y D3 : Y  d3. Multiply with 

V : v : : V : '/) ;  we obtain D :  d ; :  VYD3 : '/)Yd3, or 
D : d : : YV2D3 :¥ '/)�d3. 

Squaring tbis equation, to eliminate the root sign, we have : 
D2 : d2 : :  V lDJ : '/)2cP, a deJucLion from Kepler's third law, in 
which velocity is substituted for time of revolution . Dividing 
this proportion by D2 : d2 : : D2 : d2, we have 1 : 1 : : V2D : '/)2d. 
Hence V2D = '/)2d, or 1> :  d : :  '/)2 : V2, showing that the state
ment that the distances are inversely' proportional to the 
squares of the velocities is nothing but one of the di�g'lises in 
which it is possible to clothe Kepler's third law. From this 
proportion, it follows directly that : 

D X V2 .  ID V2 =--d- and V=¥a X V2, 
whioh is the identical formula expl'6ssing the rule given by 
Mr. A. Lu\her. P. H. VANDER WEYDE, M.D. 

New York city. 
• • •• • 

()a1mln� tbe Sea b)' Jleans oC 011 • .  

To the Editor of tM &ientifto American : 
I have a suggestion to make which may be of muoh im· 

portance to navigation in steamers. Although I have never 

tried my plan on so large a scale as ill now proposed, I have 
tried it successfully on a small scale. It is simply to use 

oil in subduing or mitigating the f0100 of the breaking 
wave. Some seventeen years ago. I fitted out a small iron 
steamer to go to the La Plata. She was of light construc· 

tio:l and shallow draft of water, and was temporarily rigged 
as a three masted schooner. Her paddle wheels, minu8 one 
half the buckets, were shipped and lashf:ld ; the deck or 
covering of the guards wall omitted, �o that nothing save 
the iron arms of the wheels and the supports of the guards, 
also of iron, remained to interfere with the sailing quali
ties of the vessel. She left Boston about January 12, and 
arrived in the Ita Plata in sixty days, during which time 
the floats were occasionally shipped in full to carry her I)ver 
calm spots. She had a keel put on with tap bolts, so con
trived as to be taken off OD arrival without docking, if re
quired . Considering the stormy season of the year, and 
ignoring the fact that her officers and crew might more 
reasonably expect to be hanged rather than drowned, I 
made every provision for hu safety ; and among these, . I 
lashed a half barrel of oll on the tafrll rail and one on each 
side, and ordered the captain to allow a IUle to escape 
from the fint in scudding, and a little from the one on the 
weather side in laying to. She had some rongh weather 
on the coast and in the Gulf, and this afforded. ample oppor
tunity to test the caltning eftect of oil poured upon the 
wa.ters. It answered the purpose admirably, no sea eTer 
breaking on board. 

ever heard of a whaler with blubber about decks being 
boarded by a Ilea. 

It would be cert&!nly effective when the steamer is obliged 
to slow down to three or foul' knots, and also when laying 
to for repairs or cooling off bearings . 

For light llhips riding in exposed places, such as Nantucket 
South Shoal, Sandy Hook, and many othllr localities, the oil 
would be very lIatisiactory. 

The only question in my mind is whether at high speed 
(for a gale and large sea), sa1 nine or ten knots, the oil could 
be dropped far enough ahead to have the dtsired effect. 
The experiment can be tried very easily and at no great cost, 
by squirting out 011 by a force pump, and if it should prove 
successful a more economical plan can be adopted. The 
idea will, by some who have never thrown grease over in 
IIcudding off the Cape, be deemed somewhat Quixotic, and it 
may be derided by some old salts who think they have no
thing to learn. Let thes,! go down to the Jersey coast and 
run a lifeboat off or on through a sharp surf, and they, 
being supplied with a bucket of oil, can be convinced of its 
efficacy in keeping the sea from breaking. 

Milton, Mass . R. B. FORBES. 

The Greatellt ltIlne In tbe World-.. Ten ltIWlon8 
and a Hale In One �ear. 

The Belcher gold and silver mine in the Comstock lode, 
Nevada, is without doubt the greatest bullion· producing 
min�- in If.he world . It has produced in the last two and a 
hall years the immense sum of $16,772,965. In 1873 it pro· 
duced $10,779,171 and paid out as dividends $6,760,000 dur
ing the year, a large surplus being carried forward. By 
adding the dividendI! under the old organization and deduct. 
ing the assessment. levied, we bave the following results up 
to March, 1874 : 
Dividends, June 1864 to May 1865.inclusive . . . . . . . $ 421,200 

" to 1872 . . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . . . 2,184,000 
" 1873 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,670,000 ., in Jan. and Feb. 1874 . . . " . . . .  . . . .  . . . . . 1 ,040,000 

Total dividends . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10,405,200 
Assessments Dec. 1865 to April 1871 . . . . . . .  ' . '  . . . 660,400 

Stockholders' profits . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 9,744,800 
The cost of crushing the ore was $12. 10, and the cost of 

mining was $8. 51  per tun ; total $20. 61.  The number of 
tuns worked In 1873 was 154,664 ; the total receipts of bul ·  
lion in 1878 w�re $10,779,171.07 ; the average yield per tun 
in 1873 wall $69. 69. 

The bullion statement is as follows, from the stamped 
value of bullion as per assay certificates : Value in gold, 
$5,725,247. 50 ; value in silver, $5,009, 520. 51 ; assay grains, 
$44,403. 06 ;  total , $10, 779,171. 07. Nnmber of ounces of reo 
fined bullion, 4,173,535 '74· 100. Average fineness of gold, 
66 � thonsandths ; average finene!!s in silver ,O ·929 thousandths. 
Value per ounce in gold, $1.37 19·100 ; value pH ounCB in 
silver, $1 .20 2-100. Value of bullion per ounce,$2.57 21. 100 ; 
average value per tun ill gold, $37. 16 ; average value in sil
ver, $82. 53 ; total value per tnn, 69. 69. This statement will 
appear strange to those who suppose the Comstock lode pro· 
duces nothing but silver, as it IIhows that in this, the greatest 
producing line on the lode, the gold predominated. 

This mine has no parallel in the world, the Crown Point, 
adjoining it, being the only one approaching it in richness. 
The mine produced in two and a half years nearly seventeen 
millions of dollars, and since its opening has paid nearly ten 
millions of dollars as dividends above all assessments. The 
snccess of this and the Crown Point has encourage,} mine 
owners on the whole Comstock to pursue developments at 
greater depths. The circumstances connected willi the de· 
velopment of the Belcher into a first class mine furnish an 
example for other mines in similar circnmstances. Aiter 
their ore gave out, t�eY worked systematically and uninter
ruptedly until they developed the largest ledge ever opened 
In any mine in the world.-&ientifto and Mining Pre88. 

., I •• •  
PaoiAe Ocean Deep Sea Soundings. 

Now let me suppose a large cask of oil, stowed securely 
1I0me ten feet, more or lells, above the water line, on deck or 
under deck in an ocean steamer ; attach to this a suitable 
hose of vul�nized rubber, with a small orifice, perbaps 
hal f an inch, and let this I>e fitted to rig out by means 
of a spar something like the bowsprit of a cutter ; have it 
fitted with guys and topping lift, and shove it out ahead 
tlLirty to fi fty feet ; to the hose attach a cock, to be under 
command of the officer of the deck, and let him discharge 
oil on the water whenever he sees a wave comiDg. Steam· 
ers going he ad to  a heavy sea, as is well understood , must 
reduce their speed materially and thus consume much time, 
or run the ri�k of getting heavy seas on board. Keen com· 
petition and the demand fur rapid rUDS cause the rillk to be 
fr€quently incurred, and we hear of seriou8 disasters every 
day. While I do not imagine that pouring oil on the 
troubled waters would keep absolutely dry the forecastle of 
a powerful steamer going head to a gale, I do religiously 
believe that it would do much to kee p down the crest of a 
breaking wave, and that it would ena'Jle steamers to go 
directly against the sea, when, without the oil, they might 
be c)mpelled to take the sea " on the shoulder. " No one 

At a recent meeting "f the California Academy of Sciences, 
J»t.otellOr Davidson announced some of the results of the 
soundings made by Captain George T. Belknap, of the 
United States steamer Tuscarora, during last year, with re
ference to the projected laying of a tslegIaphic cable from 
this coast to Japan. This work hacl. a.ccomplished a remarka· 
ble development of the depths of the Pacific Ocean, which 
had no parallel in the plateaull of the Atlantic. The Tul5C&' 
rora first started in her line of soundings from the entrance 
to the Straits of Fuca,across that portio'} of th" North Pacific 
designated as the Gulf of Alaska, toward the Asiatic coast. 
After leaving the entrance to the straits, the bottom slopes 
gradually to a depth of 100 fathoms, and then a sudden de· 
scent occurs, which reaches a depth of 1 , 400 fathom s, at a 
distance of 150 miles from the coast. The temperature of 
the water at the greatest depth on this line of survey was 
34 degrees. ' 

Commanuer Belknap then returned, prosecuting off and on 
BOunding. all along the coast to the entrance of San Francisco 
Bay. This work determinad the fact that the sudden descent 
at the bottom of the Pacific to a great depth is continuous 
down the entire coast, varying from twenty to seventy miles 
out. In the latitude of San Francisco Bay,the great bench is 
reached a short distance off the Farallones, where the bot. 
tom suddenly descends to a depth of two miles. OII Cape 
Foulweather, the bottom descends precipitately from 400 
fathoms to a depth of 1,500 fathoms, and then the plateau 
continues westward for hundreds of miles, and comparative. 
ly as l�el as a billiard table. Off Cape MeDdocino, where 
shoals have been erroneously supposed to exist, from the 
seaward jutting of the mountains, a depth of 2,200 fathoms 

ia reached eighty mileil fro:::a the shore. Thirty miles off 
the Golden Gate,the bottom is reached at 100 fathoms ; at 55 
miles, it has descended to 1,700 fa.thom� ; and 1 00 miles out, 
the enormous depth of 2,548 fathoms has been measured 
without reaching bottom . 

• • • • • 
Improved Sb1t l1n� EOl!:lne. 

A new improvement on the shifting engines on the Penn
sylvania Railroad has be@n introduced , which is in great 
favor with those running them, and fully meets the expecta. 
tions of the company, at whose shops in Altoona they were 
constructed. The ordinary tankless " dinkty" bas to be 
supplie d  three times a day with coal and water, wh ile enough 
fuel can be stored in the tank of the improved engine to 
last three days, and water enough to supply the necessary 
steam for a day and a half. The engine i9 also s u pplied 
with the steam bell, an invention perfected at tbe shops of 
the Pennsylvania Railroad Company. By pulling an appa. 
ratus in the cab by the engine .. r, the bell rings and con
tinues to do so until he pushes it back to i ts n atural posI
tion. The tank of the tender connected with the elJgine 
has a capacity of 1 ,200 gallons of watflr and about three t uns 
of coal. The engineer is  also enabled from his position to 
see the brakeman while coupling", which has a tendency to 
diminish accidents.-American Railroad Journal. . .. �, ... ------

Tunnels. 

The completion of the Hoosac tunnel and the rapid progress 
of the Sutro have caused the miners both in the East and in 
the West to look with interest upon what has been and is  
projected in conne ction with tunnel driving. It  is in G�r
many, says the Mining Journal, that the El eat tunnel s bave 
Leen constrnc�ed, and these have been made exclusively for 
mlDlDg. There is the great tunnel  at Freiberg, twen ty·four  
miles long ; the Ernst-August and the Georg a t  Claueth�I , 
thirteen and a half and ten and three quarters miles r.,spect 
ively ; the Jo seph II. at Schemnitz, nine and a quarter 
miles ; the Rotschonberg at Freiberg, eight miles ; the Mont 
Cenis, seven and a balf miles, which a b:lUt cOUl plete3 the 
E uropean list. In the United States we have the Hoosac, in 
Massach usetts, five miles long ;  the S utro, In Neveda, for 
opening up the celebrated Comstock lode : this tunLel ,  0.1· 
though only four miles long, will ,  with its ram ificati u ns to 
the various mines of the d istrict, prove one of th e most im
portant in America : the Sierra Mad re tun nel at Black Ha wk, 
commenced during the present year, and whi�h will be twelve 
miles long, as well as San Carlos and Union Paci fic tunnels, 
which are under t wo and a half miles. The Ernst. A"gu"t 
tunnel was driven at the rate of a mile per annum, and it will 
be interesting to notice how long it will take the Americp,ns, 
with all the approved appliances at present at command, to 
complete the nearly similar Sierra Madre tUIinel 

------------�.-.. � . ... ------------
Tbe New Geyser Ba8ln. 

That a new and most important geyser basin has been dis·  
covered in Eastern Montana, seems now unq uestIOnable . It 
was visited last fall by the well known mountair€f;rs Jack 
Baronett, John Dunn aud John Allen. It Is  represented as 
much more extensive than any of the already explored ba"ins. 
and to contain geysers of much grf atH force an d volume than 
any yet described by tourists . One of these newly discovered 
geysers is estimated to throw a volume of water forty ftet in 
diameter over five hundred feet high, and to continue in erup. 
tion from ten to fifteen minutes. It is also reportEd that ill 
this newly discovered basin there are .. mud volcanoes " far 
surpassing in volume and eruptive force those on the Upper 
Yellowptone . This unexplored spot of t.he most wonderf ul 
of all our natural wonders is about t wenty .five mIles south. 
east of the snmmit of Mount Washburn, from which point the 
greater geysers, when in action, when the air is clear, are 
visible to the naked eye.-Ava.nt Courier. 

------------•• �I.�' •• ------------
IN a rGcent article upon " S windling Patent Seller�, " allu. 

sion was made to a concern styled the Western Michigan 
Patent Agency, formerly of Albion, Mich. Messrs. G. L. 
Jocelyn & Co. , of Grand Rapids, proprietors of an establish · 
ment at that place entitled " Western Michigan Patent and 
General Collection Agency, " write to us, requesting that our 
read&rs may not confound their enterprize with any of the 
swindling concerns intended to be exposed by our article. 
The similarity in name. they fear, may lead to misapprehen
sion, and they wish it understood that theirs is an honest 
and reliable concern , in proof of which they send us certifi· 
cates from leading citlul)s of (irand Rapids. These documents 
speak well of the personal and buiiness merits of the Me�srB. 
Jocelyn, and indicate that they are engaged in a useful 
line of operations. Individuals who can so fully com mand 
the confidence of their fellow citizens as do thes e gentlemen 
have, we think, li ttle reason to fear tbat the public will couple 
them with the professional cheats against whom our former 
article was especially directed. 

------------�.� .•. � . .. ------------
O:8JECT FOR THE POLARISCOPE.--Rev. Will:am Law in · 

forml! the English Mechanic that the follo wiDg are two of  
the finest subjects for the polari�cope which animal tis�ues can 
supply : Thin slices of the upper part of a pig's cla w, cut 
transversely, and of the paw of the polar bear. Both are in· 
d escribably beautiful. Tht'y are, when cut , dropped into 
strong spirits of turpentine and mounted in Canada balsam . 
The bri&tIes of the hedgehog 0.150 form very beautiful ob· 
j ects f01' the p olariscope. 

• • •• • 
THE OPTIC NERVE.--By a microscope exalDinatJon of the 

retina and optic nerve and the brain, M. Bauf r found them 
to consist of 

-
globules of 2""8"\0 to 46\0 of an inch iu diame

teT, united by a transparent viscid and coagulable gelatinous 
ftuid.-E. Lovett. 
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• 
Loiseau's ArlUlclal Fuel 1U anuftle'ure. 

Mr. Emile T. Loiseau, of Mauch Chunk, Pa. , the inventor 
of a very complete and , we believe, efficient process for the 
manufact ure of artificial fuel out of coal waste (which, it will 
be remembered, was not long ago illustrated and described 
in these columns), has recently obtained five patents through 
this ollice which cover the essential points of his improved 
machinery and system. 

Mr. Loiseau, we also notice, has lately delivered an excel
lent and able lect.ure on the subject of " Artificial Fuel " 
before the Frankl in Institu�e in Philadelphia, which has 
been printed in the Journal of that association. The subj�ct 
has created considerable interest among those practical coal 
miners and owners of mines who real�e the important 
problem of utilizing the immense quantities of coal 
dust which now cumber the ground in the vicinity of our 

laviq 01 8,760 lbt. carbon al compared with the otdinary 
method. It is obvioull t1.:at when heavy pieces of solid pill 
iron are placed in a puddling furnace to be melted, the 
greater portion of heat is wasted, and after it is liquefied a 
much longer time is required to eliminate the carbon whIch 
it contains and other extraneous elements of which it is com
posed, with a continuation of an immense waste of fuel. On 
the contrary, when ihe . . iron coke " is thrown into the 
heated furnace, the carbon which ii contains immediately 
acts upon the oxygen contained in the ore. Even the Bar
row hematite-one of the most refractory of o�is ready 
for " balling " with a much less expenditure, of time, labor, 
and fuel, than by the old process. These statements have 
been abundantly verified by experiments made in the pres ' 
ence of practical ironmasters and ironworkers, who speak 
very highly of the merits and importance of the invention. 

mines. • ••• • 
The first of the patents above referred to relates to the en- Launch of 'he (lable Ship Faraday. 

tire process of manipulating coal waste to convert it into a The new cable steamship Faraday, which has been built by 
conveniont fllel form by first mixing it with clay, then mold- Messrs. C, Mitchell & Co. , Newcaetle, England , for the Messrs. 
ing into blocks, drying,and finally applying a waterproof coat· Siemens Brothers, for the purpose of laying their Atlantic 

ing. Mixing and molding separately is the subj ect of a second cable, was launched on the 17th of Febrnary last. 
patent, which covers machinery used to combine the coal The vessel has been built to the order of Messrs. Sieml'ns 
d llst with clay and lime water in sui table proportions, imro- Brothere, London, for the purpose of laying their Atlantic 

d llcing it into a pug mill in a plast ic  state, and then dpliver· cables , and in every requisite the ship is certainly one of the 
ing it  to compressing cylinders in a broad shee t. Within most perfet:t of its kind. The steamer is 860 feet long, 52 

the cylinders, it is divided and pressed into blocks or lumpa feet beam and 86 feet deep. Her gr<' IIS register tunnage 
convenient for use an I passed to an apron to be dried and i,!l al?Put 5,000, and her dead carrying weight about 6,000 tuns. 
further prepared for use. The mixing apparatus, consisting T4e iron hup, built under the inspection of Lloyds' agents, 
of a tllb in which are a number of arms and shafts constitu· will be accorded the higbest certificate of classificatIon. From 

ting a movable spider in combiLation with a stationary one, her p9Culiar structure, the vessel receives enormous strength, 
is made the subject of a tbird patent. The various arms in in addition to the usual requirements of  Lloyds' rules. Sup. 
this machine are S )  arranged that they revolve without ·  in- porting the eidslI of the vl'ssel are three enormous cable tanks, 
terfering with each other. while every portion ol tbe material constructed of plate Iron, and forming a series of double 
is s ubmitted to their action. The fourth patent refers to arches. 'l hese are united together, and attached to the gener
the d rying oven in which are a number of belta arranged one al fabric of the vessel by five iton decks. For the comfort 
above the other, and connected by a system of gearing to and convenience of those on board, the upper and main decks 
carry the material back and forth an d  finally deliver it near are supplemented by the usual decks of wood. The Faraday 
the bottom. The belts are strengthened by ropes whicll is double bottomed, and in the space below the two bottoms is 

carry a series of metal balls which engage in recesllt:S in a net work of iron girders for carrying the cable tankll, and 
drums, serving as cogs to propel the belts. these give also a longitudinal strength to that portion of the 

The last patent covers the waterproofing device, by means hull. Water balla_t is also carried in this space, by which 
of which the fuel is coated with a material which renders it the tlhip may be trimmed as tha paying out of the cable is 

im pervious to moist ure. The machine has an endless belt carried on. This arrangement has likewise the advantage of 
which dips in a tank, and is guided therein by balls entering dispensing with cargo or o'her dead weight beyond fuel. For 
suitably inclined groDves. The lumps del ivered on the apron the purpose of filling and emptying single compartments of 
are carried througn the liquid and are thus covered with a thll double bottom, or for flooding any one of the cable tanks, 
wa.erptoof covering which dries upl)n exposure to the air. a complete and well devised system of valves, cocks, pipes, 

Mr. Loiseau has also obtained foreign patents on his in- and auxiliary engine po wer has been introduced ; and the 
vent ions, and parties interested in mines at home or abroad system, which is worked from the engine room , is under 
are invited by the inventor to examine into his system of the control of the engineer. The bow and stern of the ves
utilizing what is now a waste substance. sel are of the same form, and in this respect she is unlike otber 

The experimental trials, conducted some time ago to leSt vessels in outward appearance. Rudders are provided at 
the heating powers of the product , indicated a very fair rate eaen end, aqd she can thus be navigated ahead or astern, as 
of power, and considerable cohesion. These qualities were may be de sired when paying out or picking up a cable 
fully tested at the exhibition of the American Institute, and Each rudder, to provide against accident, is supplied with 
with very favorable results. As to the important question strong screw steering gear, worked in the usual manner by 

of cost, the in ventor states that the article can be manufac- manual power, and the steerin gis accomplished by means of a 
tured for about one dollar per tun. steam engine placed amidships. Harfield's steam windlass 

• ••• • works the anchors and cable chains, and steam apparatus, 

The Early Educallon oC ChlldreD. 

In a lecture, PrDfessor Walter H. Smith, of Boston, Mass. , 
said that the want of accuracy in children should be no 
source of sorrow. He considered it more desirable that they 
should bl'l dull and stupid at first, that their process of edu
cation might be more gradual and thorough. A rapid de
velopment should be cllecked rather than encouraged. One 
plan of instruction whicll was followed with success was a 
cOllree of study of lines and krms, requiring the pupils 
to draw from description and dictation. SinIple forms and 
objects should be selected first ; and when tile pu�ils are suffi 
ciently advanced, more difficult and complex forms could be 
substituted, each step being so gradual that no ptorceptible 
improvement is shown at the time, but which, whell looked 
upon afterward, will denote rapid progress. This plan, he 
said, insured perfect attention on the part of t L J  r upil, and 
developed an absorbiug interest in the work. 

------------4._ .• � . •• __ ------__ __ 
New Process Cor Iron Makln�. 

F. W. Gerhard has completed a new process which is at
traetiBg considerable notice. The invent:on conllists in the 
manufacture of puddled iron dire ct from the ore, the use of 
the blast furnace being dispensed with. Instead of usiug 
pig iron, Gerhard uses a compound which he calls " iron 
coke,"  and which consists of a mixture of ore (or any sub
stance containing iron), the necessary fluxes, and the equlva. 
lent of carbon. A lump of this compound is put into the 
furnace, and by the �ingle process known to the puddler as 
" balling," a " heat " may be obtained in considerably less 
time and with considerably less labor than under the old 
me;hod ; the process of • •  melting " and .. boiling " being en. 
tirely dispensed with. The most important feature of the 
inveqtion is the great 8aving which it effects in fuel. Bell 
estimates that 5+ tuns of coal are required to produce a 
�ingle tun of bar iron, but Bennett Aitkins puts the amount 
at si x  tuns seven hundredweight. Takinl.\' the average at 
six tuns, it may be reckoned that two tuns are consumed in 
the blast furnace, and tbe remaining f0ur tuns iu tbe fin
ished iron works. The protoxide of iron containing 77'78 

per cent requ ires 21 '43 of carbon. The magnetic oxide con
taining 72 '41 per cent requires 82 '17 of carbon. Admitting 
that the tbree descriptions of iron orea were emploved in the 
making of cast iIon, by the new process, then 30 lbs. of car· 
bon wonld suffice to produce 100 Ibs. of cast iron ; or a tun 
of irQn,weighing 2,' .. 00 Ibs., would require 750 Ibs. carbon, a 

placed in various positions along the deck, performs all the 
heavy labor about the vessel. The rigging is after the 
most approved manner of ocean steamers, and accommoda 
tion is provided of the mQst complete nature, for the large staff 
of ollicere, electricians and crew, numbering abORt 150 persons. 
In addition to the mnltifarious appliances of a cable ship, the 
vesllel will be fitted up with all the cabins and appliances of a 
large passenger steamer, and will be propelled by machinery 
of the compound, surface.condenBing principle, which has 
been constructed by Messrs. T. Clark & Co. , of Newcastle. 
To obtain increased steeling or manceuvring power-an im. 
portant condition in cable laying-the steamer will be pro
vided with two propellers, commonly termed " twin screws, " 
which will be worked by two separate sets of engines, placed 
vertically over the shaft, each with two cylindprs, one at high 
and the other at low pressure. By this mean. great regularity 
of motion will be obtaIned, and by a high degree of expan· 
sion, in working tbe system, fuel will be greatly econo
mized, to an extent that would have been considered im
practicable a few years ago. The deck machinery for the 
paying out of the cable is belnit manufactured by the Vulcan 
Foundery Company, who are experienced in this branch 
of work. It is needless to say that the Faraday has been called 
after the great English chemist and natural philosopher of 
that name. 

• ••• •  
Engll8h and American BanwaY8. 

The London RailwOIJI New has some interesting com. 
parisons of Engl ish and American railway returns , and 1n the 
matter of rolling stock and train earnings is surprised to find 
the American roads more economically run than th e Engl ish. 
Taking four roads in each country , aggregating about 4,000 
miles, it iR found that the American road has only 0 '88 of a 
locomotive and 6 '72 freight cars per mile, while tb e English 
has 0 '98 of a locomotive and'2S 'S8 ('ars. The New York Cen
tral ,'with a heavier traffic than �B.e London lind Northwestern, 
has half the locomot.ive per mile. The English refuse to be
lieve that the superior size and strength of American locomo
tives account fully for this difference. The earnings, for in
stance, of an American locomotive are 70 per cent more than 
t},ose of an EnglisQ., and the entire rolling stock, which in 
England barely pays for itself in a year, in this country pays 
for itself and 65 per cent more. The New also discovers 
that, while passenger fares are 80 per cent lower than in En
gland, the earnings per train here are 4 per cent more, and Ola 
freigh; trains 15 per cent more, than on the ED&,liIIh � 

2 1 3  
Pipe Way Transportation. 

Pipe way transportation il coming into favor in the oil region s 
of Pennsylvania, to carry petroleum from the wolls to sta · 
tions on the railway. The longest pipe way is 15 miles, 
overcoming 400 feet of elevation by steam pressure at the 
entrance to the tube. This system of transportation is so in
dependent of weather and bad roads, and so preventive of 
leakage, and gives such thorough satisfaction without any 
dra.wbacks.that p ublic attention is directed to many oLher prac
tical applications of the same system . 

Twenty-five years ago, on the national road between Cum ·  
betland a n d  the bituminous coal field beyond, we -saw a small 
rivulet turned to similar account in the cheap tran sportation 
of coal. A zigzag, t inch board flume followed the tortuous 
course of the petty stream and carrIed 6 inches depth of watf'r 
and 12 inches surface. A dam collected water enough to make 
two IUDS of coal a day. Each run bore in its current 30 tunA 
of coal, fed flom a chute with a rake. The distance is under 5 
miles ; the fall W&ll at lEast 20 feet to the mile. The coal floated 
along with ease, carrying with it chunks of Idate and con
glomerate rock. There were chutes for its reception ox;. the 
turnpike. These had screens, over which the coal passed ,  
being perfectly cleansed and polished before entering. All 
day long wagons were seif.loading under these chutes. The 
cost of transportation over the water way was merely nom· 
inal. It was an easy step for invention to s uggest pipe 
ways for sImilar tl ansportation of fluids, and for mails and 
package!!, by pre�sure of condensed air, as now used in London. 

It is not generally known that, in Fran ce, the pipe way sys
tem has been used for ten years past in transporting be .. t 
j uice from the field to the sugaries. The sugarie� at CambrilJ. 
work up annually 246, 000 tuns of beel s ; they are supplied 
with beet j uice through 62 m i les of pipe, now be ing extendtd 
to 100 miles, in many ramifications. 

At points central to cultivation, works are erected for rapp.  
Ing beets and expressing j uice. Milk of lime is i mmediate 
ly added to prevent decomposition ; and after inspection and 
mea,lIuement, the saccharine IItre&m Is turned into the pipfll 
way and delivered at the terminal llUgaries, the long contact 
with lime and the thorough agitation purifying the juice 
more perfectly thu usual. It is estimated tbat, during 1874, 
there will be a total length of liuch pipe ways of 560 miles, 
doing service between the scattered beet fields and the con
densed sugar works of Fran ce. 

The pipes are placed two feet eight inches below the surface, 
and steam engines compress the air as desired. All degrees 
of elevation are thus surmounted. The juice has a gravity 
of one degree Baume on entering, and the lIallle when dis 
charged. 

This pipe way system so economizes sugar making that Ii 
wonderfully m ultiplies the sugaries. No investment excels 
that concerned in this production. Farmers find it far better 
than other crops. Pipe wa.y stocks are in high favor, and suo 
garies pay best of all. 

If new indust ries are needful to the future progress 01 Cali
fornia, here is one that should be considered. It offers a wide 
field for expansion, without risk of oversupplies : and if the 
right soil be selected , the crop i s  sure, and the profits of s u 
gar-making are lDore than usually reliable.-Mining a n d  &i. 
entijic Pres8. 

------------4._ .• ·� . •• __ ----____ ___ 
NorweKlan AntlquUle8. 

At a recent meeting of the California Academy of Sciences, 
R. E. C. Stearns read an interesting translation from the re o 
ports of the Snciety for the Preservation of the Norwegian 
Antiquities. It described the excavation of an ancient ves
sel, of the Viking period, found in the parish of Tane, Nor
way. It was the custom of the Vikings to con vert one of their 
ves8els into a s&rcophagus, on the death of a grea. warrior. 
The vessel was conveyed inland, the remains of the hero de
poeited in the hull, with his armor, weapons, the bones ol hia 
war chargers, and the whole covered with earth. These tu
mub have been discovered and excavated in various parts of 
Norway, and the peculiarities of ancient marine architecture 
exposed for inspection. 

. . ... . 
Good Work In (lanada. 

Mr. A. Davis, of Belleville station, on the Grand Trunk 
Railway of Canada, forwards us a list of twenty. one sub
scribers, obtained among the 132 workmen under his charge. 
This is an excellent showing both for our correspondent aDd 
his men, al it indicates on his part a desire to benefit those 
in his employ, by placing within their reach information of 
practical value in their callings. while the workmen them
selves exhibit good sense and intelligence in availing them
selves of the advantages offered. 

Mr. Davis tells us that more names are yet to come, and 
adds : . •  I t ake much pains in having my men fi rst class. " 
We think, frolll the fact of his obtaining so many su bsclibers 
out of the comparatively smlill number of men uuder him , 
that Mr. Davis supports his claim for the good qualities of 
his men. 

. .... . 
PRESERVATION OF WOODEN LABELs.-The following 

method of preserving wooden labels that are to be used on 
trees or in exposed places is recommended : Thoroughl y  
s oak  the pieces of wood i n  a strong solution o f  suJphatp o f  
iron ; then lay them, after tbey are d ry, i n  lime water. This 
causes the formation of sulphate of lime, a very insoluble 
salt, in the wood. :' - The rapid destruction of the labels by the 
weather is thus prevented. Bast, matp, twine, and other 
substances uled in tying or covering up trees and plants 
when treated in the same m anner, are similarl y prfl!erved. 
At a recent meeting of a horticultural society in Berlin 
wooden labels, thul treated , were shown, which had been con · , 
IIlantly exposed to the weather during two years withou\ being decttld.thereby. 
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2 1 4  
IMPROVED STOVE FOR SMOKE HOUSES. 

The invention represented in the �nnexed engravings is a 
stove or furnace in which it is propose.! to generate smoke 
by burning twigs or other suitable fuel. The device is to be 
used in the ordinary smoke house for curing meats, and is 110 
constructed as to produce a large volumE.' of smoke, regulate 
its production, and insure safety against fire. 

The body, which may be made of any suitable material, is 
provided with perforations on top and also at the sides. 
Within is the grate, A, shown through the broken-away por
tion of Fig. 1, and in the sectional view, Fig. 2, which is 
formed with inclined sides and a horizon
tal middle portion provided with aper
tures close<.l by the damper, B, Fig. 2. By 
this arrangement, it is claimed, the ad. 
mission of air to the fuel, and the com
bustion thereof, can be regulated with 
great exactness, to suit dry or green wood, 
I)r any other cause of variation in the 
smoke.producing circumstances. 

In the upper part of the chamber is 
placed a partition, C, also having inclined 
sides through which are a number of per
fl)rations. These apertures are governed 
by suibble dampers. the handle of which 
is shown at D, Fig. 1, and which regulate 
somewhat the combustion in the grate 
below, acrording to the condition of the 
wood or th4<l draft_ 

The device is quite simple and is said 
to be very efficient in operation. It is 
covered by two patents, dated October 15. 
1872. and December 2, 1873. 

Further particulars may be obtained 
by addressing the inventor, Mr. Isaac N . 
Deardorff, Canal Dover 'Tuscarawas coun. 
ty, Ohio. 

• •• • • 
IMPROVED TURBINE WHEEL. 

The invention herewith illustrated is an improvement in 
the g!Ltes and chutes of a turbine, in oreler that an unbroken 

sheet of water may be admitted to strike the wheel without 
becoming expanded or interrupted, and this whether the gate 
be fully or p�rtially

' 
open. The issues or guide chutes are 

opened from their inner tlnds, and the watE.'r brought at once 
in contact with the buckets of the wheel. By 
this means, it is claimed, the greatest possi. 
ble percentage of power with a partially drawn 
gate is obtained, and it is said that there is no de-
crease of power when the gates are partially 
closed. The inventor asserts that, if there be 
any loss, it must be when the issues are fully 
open. 

Fig. 1 shows the device in perspective, and 
Figs. 2 and 3 are respectively vertical and hori
zontal sections. A, in the latter illustrations, is  
a rotating gate placed between the top and bot
tom plates, and resting on the top of the tail 
w�ter tube, as represented in Fig. 2. In this 
are made openings, B, which correspond to the 
buckets of the wheel and form thwarts for ad
mission of the water. To one side of each aper
ture are keyed the adjustable wings, C, which. 
guide the water, in connection with the curved 
chutes, D. The latter extend, in part, along the 
circumference of the wheel and then turn out
wardly. On the inner periphery of the gate, A, 
is a rack, in which a pinion on the vertical rod, 
E, engages, by which mechanism the gate is ro
tated eo as to open the oriUces, B, more or less, 
as desired. The wings are guided by pins, F, 
when the ring, A, is turned, and thereby the equal 
6.ow of water for the different positions of the 
latter is secured, it is claimed, without break or 
interruption. 

This construction, it will be noted, is quite 
simple, and obviates the use of considerable me· 
chanism. The whole curb, it is stated, by suita-
bly reversing it when down, can be applied to either a right 
or a left hand wheel. The two sets of patterns ordinarily 
required for casting either description of wheel are conse· 
quently not needed, thus adding to the economy ol the appa
ratus. The gate will open under high heads about as readi
ly as under low ones, as the only force to be overcome is the 
mere weight of the ring which supports the pressure. The 
appliance, being thus balanced under all h"lad s, is well fitted 

J timtifi' �mm,au. 
for the application of a governor. The device is also claimed 
to be free from danger of injury or obstruction from any
thing that can come into the guides. The chutes also can· 
not interfere with the gate and prevent its operation. The 
invention is said to be applicable to any and all of the class 
of wheels called vertical, whether they discharge the water 
dowft.ward, centrally, or outward. 

The use of the internal circular gate also, it is believed, 
permits of the constructing of a cheap wheel of wood, by 
setting the guide chutell of blockll of that material between 
the floor of the flume and the upper curb of plank, and gri-

DEARDORFF'S STOVE FOR SMOKE HOUSES. 

ping with scantling frame. The ring may be made of square 
bar iron rolled in circular form, and plates of boiler iron cut 
to required width and length, and fastened to the circle by 
rivets. In time of drought, the quantity of water used may 
be regulated by attaching strips of plank up<>n the faces of 
the guide chutes. 

Patented through the Scientific American Patent Agency, 
September 9, 1873. For further particularl! address the in-

Fig. 1 

HERRIIIAN'S DlPROVED TURBINE WHEEL. 

ventor, Mr_ Angus A. Herriman, Owen Sound, Ontario, Ca. 
nada. 

------............. ... ------
To IMPROVE THE ADHESION OF GUM ARABIC.-It"is a well 

known fact that gum arabic will not cause some kinds of 
blotting paper to adhere. This may be remedied by adding, 
to eight ounces of the concentrated solution, 16 grains of 
aluminum sulphate. Alum answers also, but not so well .  

Eleetro-SYlDpathetic Clocks. 

Among the many objects of interest in the recent Art Ex
hibition of Dundee, perhaps few things excited more interest 
among the visitors than a clock worked by electricity in con
nection with a normal or master clock. Messrs. Ritchie and 
Sons, of Edinburgh, whose names are familinr in con nection 
with the time-gun signal, introduced the system some time 
since, and this system the present clocks are intended to il
lustrate. The master clock, which is one merely of an. or
dinary kind, requiring to be wound up periodically, is plac€Q 
on the platform of the large hall. The oscillations of its 

pendulum are used to complete contact be· 
tween the poles of a galvanic battery on the 
top of the clock case. There are two cella 
of the ordinary Daniell's sulphate of copper 
battery, one pole of each being placed in 
metallic connection with the gas pipe, and 
the other pole terminating in a slender 
spring, against which the pendulum rod im. 
pinges ; and while contact is thus obtained 
alternatE.'ly with one or other spring, a cur
rent of positive or negative electricity i s  
sent through the pendulum rod, along the 
insulated wire connected with it to the other 
end of the hall, where the sympathetic clock 
is placed. This differs from previous elec
tric clocks, and is provided with a magnetic 
pendulum, consisting of a woodE.'n rod hav. 
ing a hollow coil or bobbin of insulated cop
per wire, the ends of which are attached to 
the suspension springs on which the pendu
lum is hung. A double bundlfl of perma
nent magnets is fixed in the center of this 
bobbin, their similar poles being placed to· 
wards each other. An attraction to and re-
pulsion from the poles of the magnet hung 
in the center of the coil is caused by the 

passage of the Currents of electricity throu�h the wire coil 
of t.he pendulUm, in which motion is thus produced and 
maintained. The makers have constructed a simple but ef. 
fective escapement, or rather propelment, by which two 
arms are alternately raised by the pendulum out of action 
with the record wheel of the clockwork, and when released , 
by mere force of gravity, push forward the wheel work and 
hands by SUdden and decided steps, which are thus registered 

by the hands of the clock. ThE.'re is such a pecu . 

Iiarity in the construction of the pallets t.hat no 
probable force can push forward the hands beyond 
the fixed stops, and no power 1138s than the weight 
of the gravity arm will drive the wheel work back 

wards. 
The difference between this system and that 

which works electric clocks hitherto in use is that 
the passing currents of electricity are employed 
merely to maintain motion in the pendulum, which 
is effected by a very weak battery ; and from the 
great momentum, these currents may be intermit
ted or the wire cut for even two minutes at a time 
without destroying the coincidence of time shown 
by the sympathetic clock, which ill dependent on 
the motion of its own pendulum, and not in any 
way upon the power of the battery. This allows 
the opportunity of causing several clocks attach"d 
to the same wire circuit to report their accuracy by 
making ea.ch clock at a certain second to cut the 

wire connection during that second, and thus the 
6.ow of the current is prevented, By means of a 
galvanometer placed :n  the wire these d ropped se
conds are observed, and the correctness uf t b e  re o 
spective clocks guaranteed. Whatever the n u m 
b!!r of  clocks placed on the same wire circuit., all 
of them will, of course, act in unison with the 
beat of tlia normal or m aster cloek .-1 11e Engi
neer. 

. _ -
Coffee and Milk a s  a n  AlIlDcnt. 

The stimulating and tonic effect of coffee alone 
is well known, and also the value of milk alone as 

ap'aliment, and of them both when taken alone at long in
tervals. A.bbe Moigno states, however, that when mixed they 
form a compound absolutely indigestible and unassimilable 
He attributes this to the fact that coffee is rich in tannin, and 
that its mixture with milk transforms the albumen and 
casein into a sort of indigestible and imputrescible sub
stance, as is formed in the tan vat when animal tipsue is 
placed in it. 
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A NEW BIRD OF PARADISE. 

Three species of birds of Paradise, hitherto unknown to 
ornithologist�1, have recently been discovered in the islands 
of the Malayan archipelago, the aboriginal home of all the 
tribe. We illustrate herewith one of the thin billedkind .named 
(after the eminent naturalist Elliott) the epimachu8 Ellioti. 

Before presenting this interesting novelty to our readers, 
we may glance for a moment at the other members of the 
fl!!mily to which it belongs. It is but of late years that birds 
of Paradise have reached us in a perfect state, although for 
more than a cfntury the natives of tbe Molucca Islands seem 
to have beEn aware of their value, a:lld to have employed 
t hem as articles of commerce. The British Museum, in com
mon with other collections, still contains eJ::amples of Para
dise bird s with mutilated wings and without feet ; and this 
was so generally their condition that two skins of Paradieeo, 
papuano" in that national collection, were thought to be 
splendid examples in their day, since they actually possells€d 
the latter. 

rhe specimen we here
with illustrate forms a se-
cond species of the genus 
epilnacku8, the only repre
sentative of which wa s e. 
8pccioolU8, from New Gu inea, 
a bird which, if remarkable 
for its plumage, was at 
least one of the oldest and 
beEt known of the birds of 
Paradise. It is therefore of 
gn at interest to procure a 
second and thoroughly dis
tind species after the lapse 
of so many years. It ill 
easily distinguishe d from 
its ally by its violet or pur
ple tail, in Mldition to its 
�mall size : and, regarding 
its plumage, we quote (says 
the London Field, from 
which we take the illustra· 
tion) the following remarks 
from Mr. Elliott's work : 

The epimachu8 Elliot i is 
only about two thirps the 
size of its large relative (e. 
specio8us) ; but it is pos
sessed of far more brllliant 
colors in its plumage, and 
in the sunlight must pre
sent a beautiful appearance 
indped, as its rich velvety 
ft athers show off their 
changeable hues of purple 
and green , with the metal
lic colors of th e tips of the 
side plume s fla shing on the 
eye as the bird raises them 
tremblingly over its wings. 
The broad tail feathers, 
with t.heir amethyst dyes, 
look not unlike watered 
filk, and are of a velvety 
E oftnesp, as is indeed the 
entire plumage of the body. 

----��-,�-.. -------
Essential Oil s. 

Essen tial oils are vola
tile, and may be distilled 
without dE Composition ; 
the y  are the product of 
flo wers, plants, fruits, or 
the j uice of certain odorife
rous wood s. Essential oils 
differ from the fixed oils ob
tained from fatty subatan
ces ; for while the latter are 
compound s  of glycerin and 
fatty acio s,  the former are 
generally hydrocarbons, but 
sometImes contain also ox
ygen and sulphur. The 
fixed oils combine with al
kalies to form soaps, but 
the eesE Dtial oils do not. 
All essential oils havtl pow-
erful odors, and many of 
th em have a hot, aromatic taste. The odor is sometimes 
agreEable, and at other times repulsive. The most fragrant 
are ( · il of rose, jessamine, tuberose, orange flowers, helio
trope, vi olet, bergamot, and lavender. Paper is rendered 
pe rmanently transparent by an application of fixed oils ; but 
only temporarily eo by the use of volatile preparations. Es
sential oils are soluble in alcohol and ether ; but only partial
ly so when immersed in water. Many of them are found 
l"ea dy formed in plants, and give the peculiar odor to the 
leaves, flowers, and fruits which make the acquaintance of 

our olfactories. 
The volatile oils are, in many instances, isomeric, that is, 

compoEed of the same elements and the same proportio:o.s, 
but with different properties. Chemical science, however, 
has not yet been able to convert the one into the other, most 
probably on acccunt of tbe different groupings of th., same 
number of elements. 

Oil of lemon and oil of orange peel are obtained by placing 
the rind s in a linen cloth ana subjecting them to a powerful 

pressure between iron plates. The vessel in which the press
ure is applied should have a discharge pipe at the bottom. 
The oils thus obtained are impure, but extraneous matter is 
separated by careful filtration. Orange flowers, or neroli, has 
the same chemical composition as the above, but is possessed 
of more fragrance. In obtaining the last named, more care 
is necessary, and the petals are subjected to distill.ation witb 
the vapor of water. Oil of orange flowers, when fresh from 
the still, Is almost colorless ; but by age and exposure it soon 
acquires a red color. It is easily rendered soluble in alcohol, 
and is extensively used in the manufacture of cologne wa
tf r Oil of rose is the most expensive as well as the most 
fl agrant of all the essential oils. There are two varieti es of 
this article, one of which is obtained from the East Indies . 
and is the product of the rOB'!, moschata,' tbe other comes 
from the Levant, and is obtained from rosa 8emperviren.�. In 
the east, the petals of the rose and other flowers are coll ec
ted, immersed in spring water, and afterward expo sed t ,J  the 
dire;}t rays of the !:lun. In the course of a few d ays yellow 
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drops of oil collect on top, and are taken u p  by a bunch of 
cotton tied to the end of a stick. Wben sufficient is gathered 
in this way, the oil is pressed out of the cotton. In some 
sections the whole flower is subjected to distillation, the calyx 
remaining entire as it is plucked from the stem. In Egypt 
the petals of flowers, and especially roses, are subjected to 
distillation with water in copper stills. Some manufacturers 
of essential oils place alternate layers of rose leaves and se
same seeds in a vessel , where they are allowed to remain 
about a fortnight, when fresh lay ers of roses are added , and 
this operation is repeated several times, or until the seeds 
have absorbed sufficient oil, when they are subjected to 
pressure, the rose oil collecting on top, and the oil of the se
same seeds separating and settling to the bottom. Oil of rose 
is a thick yellow liquid, which solidifies at a low tempera
ture, and becomes a viscid mass. When concentrated, its 
odor is so strong a\l to cause headache, and it is only when 
diluted that its fragrance can be best appreciated. Its sweet
ness is not injured by the action of sulphuric acid. 

2 1 5  
There are said to be over one hundred varieties of essen 

tial oils, very similar in chemical properties, but diffpring 
greatly in taste and smell. The oil is bidden away in little 
cells which require to be broken before the tlower exudes its 
real fragrance. Violet, heliotrope , and several other dE  Hcate 
perfumes are subjected to infusion and absorption in mel ted 
tallow or lard, and in this manner thtlir oil is sEcnred. 

Jessamine, tuberose, and other flowers that are inj u red by 
heat are subjected to absorption alone. This proee ss is ex
tensively used in several parts of France, and is termed en
fleurage. Oil of ca.mphor is obtained from the wood or gum 
by distillation with water ; it is subsequently purified by re
peated sublimation. The wood . however, is the most gene
rally used for this purpose. It  is insoluble in water, but 
easily soluble in alcohol, ether, and the fixed oils.  Oil of 
turpentine is obtained by distilling the crude j uic<l al'me or 
in water, and is made pure by repeated rectification with 
water. It is a colorless liquid with a strong aromatic but 
disagreeablol odor. It is of great val ue in the arte.  and for 

_ .  - -------- -- ------

medicinal purposes. Oil of 
j uniper has a different com
position, but is obtained 
from frE sh berries after be
in g poun ded thoroughly and 
macerated several hours in 
water. The Rubsequent p ro
cess of d istil lation is much 
the f ame % :n re8pe ct to 
turpentine. Oils of sassa
fras and he mlock are ob
tained in a m a n n e r  �ilLilar 
to th e distillation of mOft 
wood s and barks, but re
quire very e"rtfln prepa ra
tion , a s  wen !18 8pplication 
of the required mmns 1 0  ob
t ain satisfactory and profit
able results . - -Nel" Yilrk Mer-
cantile J01lrnal.  

Dry Plate Photogr .... ' h y .  
M r .  II. Houlgrave gives 

the follo win g formula : He 
mixed thi rty grains of crys
tallized bromid e of cHdm inm 
and fifteen g rain s  of  pyrox
ylin with one o unce o f  ether 
and one O l1nce o f  alcobol , 
cotton giving a powd.'ry col 

lodion , not succee d i r; g  like 
one th at gave a tough film 
In a level �tereo-d.e"e'oping 
glass diAh, he poured one 
ounce of tbe above, and, 
after leaving it for about 
two hours to Eet, he filled 
up the dish with his bath 
solution of Bilver, of about 
seventy grains f t rength . 
After a time he rai�f d the 
film with a silver fruit 
knife to allow the solution 
to flow underneath, and left 
it to EOak a little longer. 
After pouring off the bath 
solution h� poured on his 
first washing water, which .  
from constant u se, contained 
about five grains of silver 
to the ounce. 'I'bis was left 
on the.  film about h al f  an 
hour, and then saved for 
future use. The dish wa� 
then filled up with rain wa
ter, leaving it t wo or three 
hours, and washing again 
until all milkiness h ad dis
appeared. After well drain
ing, the film was hung up 
to dry by artificial heat, as 
it took too long t o  d ry other
wise. The pell icle was then 
of a very horny nature, and 
could be cut and kept till 
wanted ; of course the wash-
ing had to be conducted in 
the dark room. With one 

ounce of the pellicle, he made two ounCES of emulsion by 
adding equal quantities of ether and alcohol ,  and to that 
quantity he added forty minims of a sixty . grv.in tannin solu·tion. When the pellicle dissolved-which took some time 
unless constantly shaken up-he coated his plates, placing 
them at once in his drying box without any further washiJ: g, 
using no substratum. He preferred an edging of india ru b
ber solution before pouring on the emulsion. In develop
ment he first moistened his plates with pure alcohol , washed 
with water, and then developed with a three- grain solution 
of pyrogallic acid;, a.dding one drop of a t wenty· grain solu
tion of bromide of potassium and one drop of a sixty. grain 
solution of bicarbonate of ammonia. 

• . e . •  

DURING the past ten years, the screw has entirely replaced 
the paddle in transatlantic navigation, the weight of marine 
engines has diminished one half, the steam pressure has 
quadrupled, and the consumption of coal ha� decreased two 
thirds. 
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ASTRONOMICAL NOTES. 

OBSERVATORY OF VASSAR CoLLEGE. 

For the computations of the following notes (which are 
approximate only) and for most of the observations, I am 
ndebted to students. M. M. 

PoslClolls or Plallets Cor April, 1 8 '74. 
Mercury. 

This planet, which was so beautiful in the evening twi· 
ght in Marcb, ris� s in April before the sun, and should be 

o oked for in the morning. Its declination is so much far
her south than in March that it cannot be so well seen. 

On the 1st of April, Mercury rises about 5 A. M. , and 
sets at 4h. 31m. P. M. On the 30th, Mercury rises at 4h. 
19m. A. M. , and sets at 4h. 47m. P. M. 

Vellus. 

On the 1st of April, Venus rises at 6h. 14m. A. M. , and 
sets at 7h. 6m. P. M. On the 30th, Venus ristls at 5h. 49m. 
A. M. , and sets at 8h. 19m. P. M. 

Venus shoul.! be seen alter sunset, almost directly in the 
I un's path on the first half of the month ; after that date it 
will be further north than the B'Iln and can be seen for some 
time after sunset. Venus and the moon will be in conjunc
tion on the 17th. 

Mars. 

Mars will at prtlsent scarcely repay the observer who at
tempts to study ita phenomena, even w ith the aid of a good 
telescope. 

On the 1st, Mars rises at 6h. 51m. A. M. , and sets at 8h. 
35m. P.M. On the 30th, Mars rises at 5h. 54m. A. M. , and 
sets at 8h. 30m. P. M. 

J upiter. 

On April 1, Jupiter rises at 4h. 50m. P. M. , and sets at 5h. 
14m. A. M. On the 30th, it rises at 2h. 43m. P. M. , and sets 
at 3h. 15m. the next morning. 

Jupiter is the great beauty of our ·evening skies all 
throu/th the mont'h. It should be observed between 9 P. M. 
and midnight, when it is not 1ar from meridian. Its motion 
among the stars is retrograde, or toward the west, and it is 
so great that from night to night its change of place can be 
detected. 

The phenomena resulting from the motions of the sat · 
ellites on the 7th and 15th of the month are very interesting, 
and some of them can be seen with a small telescope. On 

the 7th the fourth satellite will disappear by eclipse-it will 
pass into the shadow of Jupiter, and before it comes out the 
first satellite will disappear by transit-that is, it will be 
projected on the face of J upiter and will be lost in the light 
of the planet. 

On the evening of the 15th, the fourth and second satellites 
of Jupi ter make tran sits across the face of the planet nearly 
at the same time ; with a powerful tdescope both will be seen 
projected on the disk, but they cannot be detected by a tele
scope of low power ; they will be lost in the light of Jupiter, 
and the planet will seem to have but two moons. 

Sat;urll. 

Saturn is very unfavorably situated, as it is far south, rises 
in the early morning and sets on the 1st a little after 1 P.M. 
and on the 30th before noon. 

Urallus. 

Uranns is well situated for observation, but requires a 
a pretty good telescope to render it interesting. It rises on 
April 1 at Oh. 42m. P. M" and sets at Sh. 7m. the next 
morning. On the 30th, Uranus rises at 10h. 49m. A. M. , 
having set at Ih. 18m. on the morning of that day. 

Nept;ulle. 

It is useless to attempt observations on Neptune at pres
ent. It comes to the meridian nearly at .the same time with 
the sun , and makes nearlv the same diurnal path. 

Meteors. 

But few meteors have been seen during February and the 
first half of March. The only one reported of any consid
erable sizfl was seen on February 28, BOuth of Sirius, at Sh. 
30m. P. M. The moon was nearly full, yet it appeared 
brighter than Jupiter. Several meteors were seen between 
8 and 9 P. M. of the 15th of March. 

Baromet;er alld Thermometer. 

The meteorological journal from February 14 to March 
14 gives the highest barometer, February 25, 30 '51 ; the low
eat barometer, March 10, 29'46 ; the highest thermometer, 
March 4, at 2 P. M. , 53 ' ;  the lowest thermometer, Febru· 
ary 18, at 7 A. M., 1 1 ° .  

Amoullt o C  Kalil. 

the house at the corner of 13th street and Third avenue. . An 
alarm of fire was sounded by telegraph, and the hook and 
ladder apparatus was quickly on the spot and assisted to put 
out the flames. 

• ee • • 
The Basking Shark. 

An interesting ichthyological discovery has lately been 
made by Professor Steenstrup, of Copenhagen. He finds 
that certain comblilte bodies, which have been supposed to be 
appendages of the skin of certain sharks, are really shilting 
organs appended to the interior of the gill apertures of the 
basking shark ; and he infers that this fish, the largest shark 
of the northern regions, which attains a length of thirty. five 
feet or more, lives, like the still more gigantic whales, upon 
the bodies of small marine animals strained from the water 
by these peculiar fringes. The very fine rays composing 
the flinges are five or "ix inches long, and were some years 
ago �hown by Professor Hanover to consist of dentine, so 
that each of them may be regarded as, to a certain extent, the 
analogue oI a tooth. It is remarkable that Bishop Gunn"ruB, 
who originally described the basking shark (selachu8 maxi
mus) and regarded it as the fish that swallowed the prophet 
Jonah ,noticed the existence of these branchial sieves more than 
a century ago. -Science G08bip. 

• • • • • 
PRIZE FOR AN ALCOHOLOMETER. -M. Leon Say has proposed 

to olle of the commissions of the French Assembly that a prize - ( 
of 200 francs should be offered for the discovery of a process 
by which it may-be possible to determine immediately and 
practically the amount of alcohol in any mixture, no matter 
how composed. The commission voted unanimously in favor 
ot the proposal, and M. Dampierre was charged to draw up 
a report on the subj ect. 

e . • . • 
A REDDISH BROWN PAINT FOR WooD.-The wood is first 

wash'ld with a solution of l Ib. cupric sulphate in 1 gallon of 
water, amI then with t lb. potasssum ferro cyanide dissolved 
in 1 gallon of water. The resulting brown cupric fer
rocyanide withHtands the weather, and is not attacked by in
sects. It may be covered, if desired, with a coat of linseed oil 
varnish. 

- - . -
Mr. W. R. Nonis, the inventor of the diagonal planer il · 

lustrated on page 198 of our last issue, desires us to sta'e 
that the capacity for work of his machine is fi fty doors, each 
2 feet 6 inches by 6 feet 6 inches, per hour,and not per day, as 
stated in the description. 

-
IMPORTANCE OF ADVERTISIlfG. 

Tile valne of advertisIng Is 80 well nnders tood by old established bnslness 
drms that a hint to them I s  unneces sary ; bnt to per sons establl shlng a new 
busInes8, or having for sale a new article,or wi shing to seU a patent, or 1lnd 
a manufacturer to work I t :  upon such a class, we would Impress the impor· 
tance of advertisIng. The next thing to be considered I. the medlnm 
thronlrh which to do It. 

In this matter, discretion I s  to be tlIIed at 11rst ; bnt experience wllJ soon 
determine tha� papen or magazllles bavlng the largest circulation, amon� 

the clall of peraonl mOlt likely to be Interested In the artIcle for sale. wl\l 
be the cbeape8t, and brlng the qnlckest retuml. To the mannfactnrer of 
all kinde of machinery, and to the vendora of any new article III the 
mechanical line, we believe there II no ether .onrce from which tbe adver· 
tiser can get a8 Ipeedy returns al throlllrh the advertising colnmns of the 
SOIlIllTurIO AlmBIOAll. 

We do not make these suggestions merely to Increase our a<lvertlslng 
patronage, but to direct peraons bow to Increase their own btlslne s s .  

The SCIENTIFIO AllBIlIOAlr has a Circulation of  more than 42,000 copie s 
per week, which Is probably greater than the combined Circulation of all 
the other papers of Its klod pnbllsbed In tne wonu. 

Illvell&1olls Pa&ellt;ed III EIla-Ialld by Amencans. 
rComplled from the Commlslloners of Patentl' Jonmal.) 

From Febrnary 21 to March 2. 1874. Incltlllive. 
CABTBIDGB MAOHINEBY.-C . H. Webb, Brooklyn, N. Y. 
COBBUGATIIIIG MACHINE.-H. W. Lafferty et al . •  Glouce ster. N. J. 

EMEBY GBI1IIDING .-C . Heaton (of New York cIty) . LondoB. England. 
FEBD WATEB HEATEB, ETO .-I . P. Magoon, lit. Johnsbnry, Vt. 
FLOOB COVBBIIIIG .-J. L. Kendall. }o'oxboro', Mass . 

JOUBNAL Bolt.-J. N. Smltb . Jersey cIty, N. J. 
LooM HAB1IIl1:SS. BTO.-J. Siaddln, Lawrence, Mas s .  
PBBSBBVrNG EGGs.-D. MlIes ,  Boston, Ma8s .  
SBWING MAC1[1JlIR.-I. M .  Singer (of New York city) , Palgnton, England. 
TWISTtNG FlUlIIGE.-W. Brooks, Remington, Vt. 

DECISIONS OF THE COURTS. 

Supreme Court---Dlstrlct; oC Columbia. 

(APRIL 4, H S74-
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In the ca:Je at bar no  such p resumption ari!le8, for the patf'nt hRS not 1s8ned, and the proofs are before us to bp: examined and weIghed , and we are caned upon, as prellmtnary to the granting of the paten t , f O  j lldg� (I f the sutllciency and comperency of the proofs to sllstain the appliestluD in conformity to the eSf!ent1al requi6i tes of the s t a tut e. The dec16ioDS reo lerreato can have no application to an appeal of this ki nd .  In th i s  case Stafford durlng h i s  Ufedme neVt>T preten<led to a u y  one t hat bis patent was inorerattve, or that the specltlcdt 10uS were de fectivp i n  
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�� a���:::��:t�;::����, f5��0�fig�����'1��� bad been IDanufaetnrpd undl;;r t he p�tent up to the time of b ls d .... atb in 1866, and Bold to tbe publ 1c . Anotht'r ci rcuw�tance of much foligmtlcllnce 1 ,  not to be overlooked In this connectIon. and it 1s that. after Ihe oriJl1� nat patent had been obtatned, Staftord made 1urtt'f' .. imprn ve �11en r s 11 on tbe s&me CUltivator, and for one Clf these be procured a. disti nct and tn� 
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a t;f � m���r }���e:o fhrerk �r:�:g��!��� e� ��e�a � e 8� j�� [e� �:J aiter his death ; and during all tbe time he was e'mployed in deV It; atfl J!' models of new improvement s upon ht s invention tbere is not a particle of ev10ellce tending to show that hI": c laimed there WAS anyt hln� want ing tn the specldcatlons which he ha<l dled In the Putent Otnce when be obtained the original patent In 186 ! .  

It seems qu1te clear, upon tbls s tate of the ca se, thl1t Sta:ffol d never intended to patent more than Il� had carelully and dednlt ely described In bl. original appl1catlon, Bnd thoit everything else which he m ight have tnvented up to that pertod was abandoned to the publ1c . This intent �on t s _  clearly indIcated by his acts, and Is as Inlly proved as It Is possible to prove the purposes of one DO w dead. 
It Is notIceable tbat tbe application for the relosue stotes none of tbe causes mentioned 1n tbe statute for wbich a new paten t migh t be issued, ano. careful ex.amlnations of the proofs discloses the 11lct tb�t not a part1� cle of eVidence has b "en taken to Hnstaln th ese pre requlsttt:>s of t he  )aw . �o presumpUon can prevaIl here tbat the nroofs have heeD mCide
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ti� ���I�ij Ked that a pubUc use I;  8hown of snch a character as to establlsb abandonment, yet the testimony on thi s subject ,  taken in connection with the facts [ nave �lready mentioned. adds considerable force ' 0 tbe presumption that Stafford never lUtended to paten t wbat Is now cl.lmed. He matle his first mach me in  18 12, and 1 t  cOIDorebeoded In a rude form all the elements of  tbe combination for which In 1861 be obtaIned a p >Ltent .  It was a. two wheeled straddle row cult Ivator, with plow� on ea.ch ijtde, j;C' a� to culttvate a whole row at a tlme, with a s " at for the dr1ver, drawn by two 
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n :1�gU�d ���g��:nt�� mesns. Whether this was the real cause of dela.y or D ot, such a protracted period of re11ection and experlmfnt afforded blm extraordinary ooportun!tle s  to ascertaill and descrioe hiS claim Wl l h  predslOo and accuracy. 

There Is no proof tbat be was not entIrely satlsded wltn wbat be d id .  
The appllcatlon for the reis sue Is not made unti l 18l1,  a penod of nearly 
flve years after his deatb, and thlrty )· ears after be had reduced b ls I nven
tion to a practICal form. In the meantime at least one hundred diElt10ct 
oattmts have been is sued for cult1vator�, and toe numerous manufacturers 
In the west and northwe8t are respecttvely manufacturing on a patent of 
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anowed they wonld bave a monopoly of every form ot cultivator with 
whee l s ,  axles, olows, and a seat tor the driver. 

It would, Indeed. be a patent for a cul t ivator generally. Such a claIm 
should not be a ssented to unless 1 t  can be s hown with rrationable certslllty 
tbat, lf patentable at aU. It ha s never t.een deserted and aban<loned by the 
Inventor. 

W • •  r. of the opinion that tbe decision of the Commissioner should be 
a1llrmed. 

Some discussion occurred during the argumen t. concerning the Jurisdlc
!ton of th1S court on an appeal from a deC isioo of tbe Cummhsloner of Pat-
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realons of appeal tn wntlng, and the fiftieth section enact s that the court 
shall reVIse the decI sIon appealed from, and I.bat such revision shall be 
condned to the point set forth In tbe reasons of appeal . A m.jorl ty of  the 
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BO fal" as they apply thp.reto, for Tbe purpo13e of ascertaintng wbether the 
Commissioner has made an erroneous decision ; and that we cannot revf�e 
the decIsion on any other ground than that upon whtcn the application ", 8S 
reJeuted. In tile case now under constderatton t.be reisl:me was denied for 
tbe re ... on that tbe Inventor bad abandoned to pubUc use tbe suhj " ct 
matter of his two claims, and t�e appel lant s  aSSign tbeir re�80ns for 
a.ppeallng to be '_hat the Commis �lOner t; rred tn refUSing the claIm on the 
ground of abandonment . The issue i8 tbus clearly deUned in the mode 
designated by tbe law. and we are forbidden to set tbe decision aside on 
any other ground. Nor C III we go ioto �be record at large for the gpneral 
purpose of seeing whether the decision 18 rIght on some other gr\lund, not 
paf sed upon by the Commi ssioner nor stated in tbe reaSOD8 of appeal. 

It has been elllggested tbat a case may occur io which the true grounds 
of error are not set fortlil ln the rea sons of appeal, and yet the deCision be 
sustainable on some other ground. It is. however, a sufllCient answer to 
this view tbat It I s oot onr duty to put a forced construc tion on statutes 
to remedy supposed evil. .  Be sIdes , If the Darty wlsbes to test bls general 
rlii:ht to a patent. he can do so under tbe 1!fty.sec�nd sectlon, WhIch de· 
clares tbat he may b"ve a bill In a court of equity If be has been refuse<1 one 
b
YJ:

e
h��:;,��!��a

e
[i proper to dIspose of this oint In Ire predent c.se 

for the purpose_of settllng the practice on a :!spnted point lU till. Cia.s 

The rain which fell during the night 
amounted to 0 ·21 incles. 

OONKLIN AND 8TAFFORD.-PATJCNT STRADDLING CULTIVATOR. of February 20 [Application for rel.sue .-Appeal from tbe Commis s ioner of Patent s .
DeciSion March 2, 1874 . J  

ofd':�'i.".; uest10n of JurisdIction, Judge O U n  dIssented . 
• • 'If �he CommIssioner, he 8a,s, as near a8 I understand the reason 

as&ll1:Iled by him for bls refusal to relsme tnls paten t w ltb Ibe Improved 
flpecitlca tfons proposed .  holds that where a paten tee taR been expt'rlment
fng by waY of improving his muchlne for a peri(ld of about twc .... ty J. eRrEl , 
aLa tnen appl1e8 for a pateu t for his lmvrovemen ts ,and tl patent Is gl anted 
for all he asks aR hiS Invention ,  and after the lapse of some rtg-bt or ten 
years during which thi s  ma.cb1ne has been mhnnfactllred and II.cattered 
broa.dcast over the country. the patentee sha l l  be Oeemf'd to have RbRn
doned to publ1c use all such inventions or devices In t h e orIginal pat£'nt for 
wblcn be did not ask protection In his appllcatlOn for tbe original patent 

The rain which fell between the afternoon of February 
22 and the morning of February 23 amounted to 0 ·28 inches. 

The rain which fell during �he night of March 3 and the 
morning of March 4 amounted to 0 ·1 6  inches. 

• • • • • 
A Street; Fire. 

In this city, recently, a one horse truck laden with twenty
seven cases of naphtha was being driven up Third avenue by 
an employee of the Gas Meter's Savin g  Company. When 
near 14th street,the driver struck a match and threw the end 
of it among the cans. In an instant the whole contents were 
in a blaze. The driver sprang out and left the vehicle to its 
fate. The horse, a fine young animal, reared and plunged 
with frll\'ht, but the traces and harness confined him to thQ 
burning pile. Superintendent Hartfield, of Mr. Bergh's 
socity, riding up on a car, sprang off at the spot, and, under 
a scorching fire, unhitch�d the animal and saved it from a 
horrible death. In ten minutes the wagon was a small heap 
.of charred fragments. The flames reacLed the top story of 

Opinion of tbe conrt delivered by MacArtbur, Judge : 
The appeal tn this C9se is from a decisfen of the CommiSSioner of Patents 
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missioner on the ground that the clatm! for wbich the reissue i s  denied 
hRve been abandoned to the publfc use, and aret therefore, not patenta
ble .  The facts of the case are as follows : 
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his spt:c1ficaUon 8.S th�t kind of culdvator that can be raised or lowert"d , or 
turned to the right or left, bv the operator from his seat on tbe machine, 
80 as to adapt the machine tor passing over or turning to one side of &.0 
obstruction, or to cau�e tt to follow the crooks In the rOWR of plants . Alld 
tblo ls fol lowed by an elaborate aescrlptlon of tile I nvent ion In all Its de_ 
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machine 80 as to follow the crooks 1n the rows of plant� ; second ,  the com
bination of tbe seat and the bent axle ; and tblrd , the long bent share blade s  
OT cu1 ter� for the pm·flost> o f  throwing tbe loos;>ned eotl toward t h e  nlants . 

In 1866 DanIel S. Stafford died, and on the 13th September, 1870, his a,· 
signee and widOW, wbo ha s slor,e married snd iR now Mrs. Conklin , flled an 
appllc8tion fo"- a re1ssue, embrsctng seven claims, flve of whtch were 
allowed, and two of them were reJpcted for the reason alrpady mentt oned, 
that Sta110rd bid abandoned tbe subject matter of such claims prevlon. to 
tbe I.slling of tbe orIginal patent. These claims are in the following Ian 
g
�::�ombtnattoTl , In a straddle row ('ulttVBtor, of two wheel s , B. an Bxle , 

C, frame, A, and series of pIOW8. G, al"l'anged In two gangs, so as to tin or 
cnltlvate the SOli on both sides of a single row of plants 81multaneou s ly as 
set fortb . 

Al so the combination. in 8 straddle row cultivator, of two whpels, B, an 
axle, C, frame , A ,senes of plows, G, u rranged in two gangs ,  and a seat. E, 
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�:::,. reasoning ot tbe Comml.sloner by wblch he arrIved at tbat. 

conclu.lon Is sound ;  and still I thlo.k be might .. ell bove placed hIs deCISion 
upon t he ground that, by law ,  tr. e  tacts of thiS case did not authorize the 
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�s��
e
e�

f 
:a�te�����

d 
s�:t��! · s:ys: s;all be introduced into the specifica-

tions, nor, to caee of a machine patent, shall the model or drd.wings be 
amAnded except each by the otbf>r. 

What t �  here meant by the statute which says that upon the rt'i ssne o f a 
natent , , 'no new matter Shall bA Introduced ioto the 8pectftcat1on," erc .? 
I understand I t  to mean this, and th iS  on ly ,  that upon tht" ref,"�ue O f  a pat 
ent the patentee is allowt'd to surrender his [IIpecl 6cattoos in �uch a W'ly 
aA to render vaUd and oneratlve the patent orlgfnally granted . but that no 
new matter sha.ll be introduced into the retl'lsued pate'nt wn lcb was not 
claimed in tbe original appjication and snecttlcattons . B v  new ma tter is 
here ObvlOusly meant setting up a new cla.tmfor some natenu ble dev ice or 
loven t lon which was not claimed in the ortg1nal patent. Mv conrlusl oL 1 s . 
therefore. tbat thi s case. all the facts a ppea.ringbefOl-e us, did not  authorize 
t be Comm ls.loner of Patents to grant a relosue of tbe patent In tbls 
case * * • 

From tbe claims. as .et fortb In IbIs appllcatl on for . rel •• ne of tbe Staf· 
ford patent i t  will be clearly .een that an attempt Is made to straddle over 
eTery possible invention and ImDl{' vement known tn thiS kino of macll 1 ne ,  
and to render them al l subject to tbe payment of a royalty to the .,.Ignee 
of Stafford and to his wIdow, Mro. Crnklln . 
,Well. we 'think tbe Commissioner ml�b t bave paused before gratltlng fiuch 
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��Haccallum, counsel for appellant .  

.MarClU,S. Hopklm, for tbe CommI ssioner of Patenttl . 
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I m proved Sprinlr B ottom Cot. 
Francll E .  Lord and Herman K. Blanchard, Cambridgeport, Ma ••• -The 

frame consists of two side bars connected at thetr end. by two crO.1 ItripS 
and near tbelr ends by two cross barB . The leg. are pivoted to the side 
bara, and the lower parts of each patr are connected by a cross strip. In 
the ends of the cross ItrlpS are formed slota. tbe Inner partl of wblch are 
made su!nclently large t o  receive the heads of the brac •• , and their outer 
part. are made narrow t o  llt upon the necks of said braces.  The latter are 
pivoted to tbe side bara ln s uch a position that their be .. da, when the legs 
are extended, may pa.s Ihrough the larlter parts of the slots In the cro.s 
• trlps. The braces are then slipped clole up to the legs, which bring. their 
necln Into the narro w  parts of the slots In the cross strips, and secnrely 
fastens the Bald legs In place. This construction enables the lep Rnd braces 
to be turned up along the I nner sides of the B t de bars, so as to be entirely 
out of tbe way, and adapt tbe cot for usc as a bed bottom, orenable It to be 
compaatly packed for transportation or storage. 

Improved SllwlnK llIachlne. 
Harvey Morey and Samuel H .  BeUah, Cameron, Tex .-A frame, mounted 

on a low trUCk, bas horizontal ways for a saw frame to slide forward and 
backward In, tbe saw projecting at o n e  side of the frame. Tbe frame Is  
al.o provided with vertical waYI, Into which the saw can be sblfted When 
It Is desired to saw feUed tree. Into blocks . ThIs saw frame hal a forked 
pitman rod attached to each end, one of which I s  connected directly to 
the crank of a driving shaft, and tbe other Is connected to a rock lever, 
whlcb Is connected to anotber crank on said sbaft, tbe two crank. being 
arranged a t  opposite , Ides of the axis. Tbe saw frame has a feed screw, 
"0 arrailged that it can feed I he fr .. me forward aud back, while said frame 
reclprocatcs to work the saw. 

Improved D e vice Cor Emptylnll' Carboy •• 
Hugh R. F. Koechllng, New York clty.-Thls Is an Improved device for 

removing actds and otber IIqnlds from carboy. and other vessels by atmo .. 
ph . .  l� Illes.ure, and wlthont agi tating said liquids or d isturbing any sedl· 
ment that may be In said \·es.el.. By suitable construction , when the pis
ton Of an air pump Is dra w n  up ward, an upper valve Is  closed by tbe pres
sure of  tbe air within the bottle, preventing the eseape of the air from tbe 
latter. A lower "alve I. then raIsed by the pressure of the outer atr,aUow
Ing sal:1 outer air to enter Ih. barrel of tbe air pum p .  As the piston Is 
forced down ward, the pre.sure of the air forced out of the barre l closes 
tbe lower v.lve. and, opening the upper valve, passes Into the bottle, 
where Its presaure 11'111 force tbe liquid contained In said bottle out through 
a slphon·sbaped tube Into tbe receiver. 

im proved Cllltivator and Plow. 
James B .  Lucas,"Pellsvllle, l1l .-The axle Is  bent four times to form a 

midd l e  b o w .  The tongue I. sec llred to t h e  hound., and the rear part of 
the latter to the axle, near Its outer bends. Braces are attached to the 
axle and to the honnds. To tbe forward end of the plow beam are secured 
the end3 of two bar., wbleb are pivoted to e",upllngs, by which they are 
connected with the axle.  Anotber brace ba'r 10 pivoted to a coupling, by 
whlcb It I. connected to the axle, and Is placed upon the mold board side 
of the beam, lts  "eI" end being bent to lie along the side of tbe said beam , 
and to pa.s through the loop of the coupling attached to the plow beam. 
This con.trnctlon aUows the plow to bave enough lat eral movement to pa .. 
around stones and other nbstructlons, and to enable It to be raised and 
s wung beneatb the frame work of the machine.  By operating a lever, the 
forward end of tile plow beam may be raised from the ground, aUowlng the 
plow to run npon Its foot or heel . 

Improved PackinK B ox. 
Wnllam D .  Woodru1f, Loulsv\1le, Ky.-The bottom hal cleats fastened 

upon the upper side alo ng the edges, and projecting at the ends. The 
top of the box haa almllar cleat. on the under Ilde. The side pieces ex

tend beyond the ends of the top and botlom boards as far a. cleat. do, 
and they also have a cleat extending aerosa the Inside at eaoh end. The 
end boards have a cleat at the lo wer end , extendlns aeross tbe Inside .  
To s e t  up the box, the oottom Is hid at t h e  end. o n  the cleats of the end 
piece., which are set upright ; the side pieces are then laid at their lower 
edges on Ihe bottom, between Ihe edges of the end pieces and cleats .  
Then, after ll111ng the bOX, t h e  top I s  laid on between the upper proj ecting 
end of the end boards, with Its cleatB outsIde of and contlnlng the upper 
edges of the olde boards : then binding cleats are put on between tbe 
upper ends of tbe end pieces and the upper side of the top, and fastened 
by screws screwed obllqnely Into the end pieces. To take It apart after 
unpacking It, the screws are taken out, after wblch all the partl can b. 
readily separated and packed away In a small pile. 

Improved Flonr and Mlddllnp Pllrifier. 
George W. Brown, Metlopolls, l11 .-The general Idea of this invention Is 

to  enable the attendant to force any amonnt of air that may be required 
Into the cbest or Inllde the reel, or both , and wltbdraw It, as may be re
quired for the different kinds, qualities, 'and con'l lIon. of grain, suitable 
valves being employed to regulate and c<lOtrol the cnrrentl. By long 
t runks along the top of the c'lest commnnlcatlns with two air chambers, 
air may be blown Into the reel space wltb the pressnre fan, or sucked out 
to draw out Impurities with the other. By trunks along the Bides of the 
reel above the faU boards, air Is  to be forced In below the reel to clean the 
fall boards and facili tate the d"scent of tbe 1I01lr to the conveyer below, 
also to act on the under side of the reel. A perforated tube on the shaft 
faci litates tbe Beparation of the material holted by tbe jet. of air It lets In 
from the pressure chamber. Coarse wire wings on the perforated tube 
Beparate the material falJlng on them . A amooth rlnS, lltted In the en
larged portion of the reel at tbe mouth of the fnnnel, carries the remain
Inlt unbolted material quickly 1lllder or beyond the moutll of the funnel 
to the coar.e tall screcn beyond, or to be paB.ed out at the tall end to a 
receiver helow. Tile funnel Is for drawing tbe Impnrltles out of that 
portion of the reel tbrough which the lIne matters are bolted, while pre· 
venting the eleape of the coarser particles from �e tall portion. The mao 
terlal collecting In the suction chamber IB removed from time to time 
through a suitable apertnre therefor In the case, having a pte for clos
Ing It. 

Improved Cane 8a .... e.ter. 
Felix L. Cervantes, Cardenas, Cuba.-Thll Invention conBlsts of a har

vester cutter adapted for cutting a single row of cane, with an endle8ll 
bottom carrier and two or more side carriers between two high Bide. of a 
lupportlng case. Tbe cane Is held vertically, anll carried against a serlea 
Of borlzontal saws on a vertical shaft, which cut the cane Into ahort sec
tions for convenIence In handling. The tops are also cut 0:11 and delivered 
Into a receptacle for fodder, while the cane Is passed Into a wagon to be 
conveyed to the lugar mill. 

Improved Knit LeKlrinlr' 
Samuel Baron, New York clty.-Tbls lnventlon conslstl of knit leggings 

for ladles and children, having an extcnslon above the knee with an el .. -
tic In the top,  and also bavlng a contracted portio a Immediately below 
the knee, formed by shortening the .tltcbes, ln  wblch elasticI may or may 
not be used. The obJ.ct il to provide leggings which wllJ cover the knee 
and a portion of the leg above, and retain their position . 

Improved Oil Stone Holder. 
Ezra C. W. Hull, Hoosick Falls ,  N. Y .-Tbll Invention consists In an 011 

stone holder made to revolve on pivots,  and having three faces, with ad. 
j ustable clamps and Icrews for securIng tbe 011 otonel. By making the 
cylinder to bold two or more stoneB, which may be of different degrees 
of tine ness, it Is a great convenience In sharpening tools. 

Improved Steel for �harpenlnK Knives. 
O wen W. Taft, Brooklyn, N. Y.-Thl. Invention relates to a knife-sharp

ening steel posse .. lng peculiarities of construction calculated to render 
It much more e!netent and for a longer perIod than other steell. It con
list, In a . " I e .  of blades set  radially around a rod or stock, which I. at
tac� e i  to a han dle of suitable form. l.'bese blades are employed for the 
b e n . ll t  of tbe angl e s  of tbelr outer edges for knife-sharpening purposes 
wblcb are m lle e!n elent than can be formed on a steel rod by the con-

cave illItes or groo �es, or the IIle l urfaces with which stoel. aro armed 

their form Is better adapted for action on the knife edKe ; and It I. luch 
that the edges do not become duJled by wear, bnt are adapted to be lelf
sharpening, or If necesaary thoy can be l1led or ground Iharp. A patent 
lor thl. device hiB alao been applied for In England.  

Improved Frnit Mallher and Sifter. 
Charles S. Bucklin ,  Red Bank, N. J.-Thla Invention II an Improved ma

chine for rubbing tomatoes and straining out the seedl In making catsup. 
Tbe tomatoes are Introduced throuah a hopper, and fall Into a seml· cylln
drlcal wire cloth screen .  throush which they are rubbed by a cam on a Ion· 
gltudlnal shaft. They then pa.1 to a lower screen wblch may be anltably 
Inclined, which Is su1Dclently llne to prevent the pa.sase of the leeds. 

I mproved Pre.lI. 
Jobn W. Fields, Sherman, Texas .-The p res. case Is arrangell horizon

tally, and contains a follower which baa guide pulleys on Its rod. Ropea 
pas. over tbese pulleys an d around a llxed wheel, by rotatlns which a to
and-fro mlltlon Is Imparted to tbe follower. 

Improved Electrode Handle for MedIcal Ulle. 
Jerome Kidder, New York elty.-Thls Invention prOvides, for electro

medical purpos.I, an Improved double electrode for facllltatlng the adjust 
ment of the amount of l urface required, and tbe convenience o f  manl:m
latlng tbe current. It consists of a double electrode, so constructed that 
both poles of tbe electriC current can be brought to It,  and stllJ be Inlu
lated from each other, so that one pole of tbe current will be received In 
tbe hand tbat holds the eleclrode, while the other pole may be applied to 
other parts of the body, thus uslnK the same with one hand, leaving the 
other free for other purposes. 

I mproved Cnltlvator. 
Isaac Cory, Dalton. Ind.-An arched bar Is secured to the driver'S seat,so 

that both m,y be moved forward or back, to adjult the .eat so that the 
weight of the driver mav properly balance the machine. StirruPI for the 
driver's teet are secured to the rear ends of sIde bars by the clamps that 
secure the ends of the arched bar, and may be raised or lo wered. as  the 
!IuIgt. of the drIver's lep may require. The middle parts of tile .Ide bars 
are connected !!y an arched bar, tho end. of which are seoured to said 
bani, and Its middle part depressed to bring It Into proper po.ltlon for. 
the rear end of the tongue to be attacbed to It, the side bends giving 
space for the plow handles wben tb e plows are raised from tbe ground, 
The forward ends of the side bars are connected by another bar, the end 
partl of which are hori zontal, and the middle p art arched t o  allow the 
plows to be pivoted In front, the bandle. to rise up, and the Implements 
to be moved laterally or vertically. 

I m proved A xle Nut Fa.tenlnK. 
Rolla R. Jones, PlJlar Point. N. Y.-Thls Invention consists of a circum. 

fercntlal groove. extending about half aronnd the axle near tbe end, a 
pawl In a r.".sl l n  the bore of the nut, adapted to fall Into said ","oove 
wben tbe nut II lltted on the axle. and a slide bolt In the nut, adapted to 
sl'de over the pawl by the action of a sprlng, after I t  has fallen Into the 
groove, and lock It fast, obviatIng screw threadl. The nut I. fastened 
more securely than It can be by screwing on. 

Improved Razor. 
Geol'l!'e A. Whitmarsh, Colton, N. Y., assignor to himself and F. E. Miner, 

New York clty.-Thls lnventlon has for Its object to Improve the construc. 
tlon of razors, so that they may be more conveniently and safely held In 
posItion to be used. It consists In a razor blade made with a short cutting 
part and a long shank having a thumb rest formed upon It. 

Improved Fonntal n Pen. 
David L .  Latourette, New York clty.-The penholder COD slots of a tubu

lar bose, whlcb ocrews to the end of a tubular bindle, which Is the Ink 
fonntaln. Tbe Ink Is Ihut off from the base by a disk and packlng,or ground 
metaJ11c jot nt, near the upper end of tbe latter. A feeding tnbe exten ds 
from thIs disk down through the bale, aloDg the back of tbe pen, to deliver 
the Ink upon It . A cap1JJary feeder of thread Is arranged In the orillce of 
the feeding tube, and In connection wltb the back of the pen, to cauoe an 
eYen 1I0w. An adjnltable cap II screwed on the lowl'r end of tbe feeding 
tube to regulate th e 1I0w of Ink, and a spring of pecuUar conatructlon tl  
combined with the base piece for holding pen I of different slzeo and forms. 
Tn's lnveatlon wa. Illustrated and delcrlbed on page 178 of onr current 
volume. 

Improved Chair Seat. 
Thomas W .  Moore , New York city, aSllgnor t o  Fannie N. Moore, Plain

lIeld, N.  J .-A serlel of sprlngl are arranged parallel to each otber. and 
fastened at each end to opposite sides of the frame. Thele sprlngl are 
crimped or corrugated to allow for a proper degree of contraction and ex
pan810n, and also are bent at Intervalo to form spaees for the reception of 
ht transverae plecPI. l.'he latter are Interlaced with the springs at regu
lar Intervals, are parallel to each other, and .ecnred by faatenlnlll. lf de
.Ired.  Th� :IIat plecel give a smooth face to the seat or back of a chair 
but others of a dUrerent .hape may be empleyed to prevent the projection 
of the corrugations from being unpleasant to the sitter. 

Stop Mechanism for I'fplnnlnlt and Doubllnlr Machine .. 
George Kralnk, Paterlon, N .  J . ,  assignor to himself and John Francon 

lame place .-Th e IIrat part of thl. Invention cODslst. of the bol.ter pro
.Ieetlna below the bolater rail ,  and havIng the 1008e pnllev of the spindle on 
It, so that tbe spindle wlJl be freed from the friction of the pulley when the 
belt Is running on It, and thus wlll always stop when the belt 10 thrown 0:11 . 
The second part consists of mechanism .uch that, when a thread breaks and 
one o f  the faller wlres falll, l t  wlJl swlng a t ongue forward Into the p 8 th of 
a projection on a reclprocatlna bar.  The tongnp. will thul be moved power
fully by the la1ter, so as to release tbe trip rod to stop tbe machine . The 
third part of the Inventl"'n conllst. of a piece of cloth or other substance, 
and a sUde with wedge-like prongs, combined with the bobbin on whlcb 
the thread winds trom the spindle, the friction roller which turns tbe bob
bin, an,\ tbe falling rod by whIch the oplndle belts are thrown 0:11 wben a 
thread breaks. 10 tbat, wheD the rod fal1s, the cloth and the wedges will be 
moved forward hetween tbe bobbin aad the friction roller. The cloth 
then Itopo the bobbin. so that It  will not continue to draw the thread from 
the splndlea  after they are stopped. The wedges go ander the journall or 
plvotl of tbe bobbin to 11ft It, so that It wlll not preas the cloth on the fric
tion roller during the stoppage , and thul protect It al much al possible from 
wear by the roJler. 

Improved Spool B ox. 
Benjamin F. Carpenter, Rosell-,  N. J .-A stand Is rigidly attacbed to the 

bottom of a rotary spoel box. The thread from Ihe spools, of which there 
are a number disposed on pI vots on tb. bottom of tbe box. Is carried up 
throngb a disk plate level wltb the top of the cover.  The holes In this disk 
are numbered on the top to Indicate the number of tbe thread. There I s  a 
wbeel formed of plates, around thd perlpbery of which Is placed a close 
spiral wire for boldlng the thread when It Is  being cut. The thread. as It Is 
carrie d  DP from the plate, ls passed between two of the convolutlonl of tbe 
spiral, and Is compressed su!nclently to hold It  for cutting . The cutter Is 
semicircular In form, and I s  attached to the top of the wbeel d Isk. at Its 
.nds, and Is  covered by " spiral . The thread Is carried over tbe latter and 
forced down between two of the convolution s on tbe edge 'of the cutter, 
and Is tbus re. dlly severed. In thus cnttlng the thread, the llnKers of the 
operator are protected by tbe spiral . 

Improved Check Valve. 
Marshal1 T. Davidson , Brooklyn, N. Y. -Thls Invention consi sts In the 

combination of a globe.shaped elbow bavlng a horizontal valve seat, with 
a screw cnp arranged vertically above the seat, with a Mng-shaped exten
sion for guiding the valve In . vertlcal direction . Th e globe-sbaped elbow 
forms an annular ehamher around the cop-Ihaped leat, through wblch tbe 
steam or water I. easily conducted to tbe exit pipe, tbelr return beIng 
checked In an ell'ectlve manner by their vertical downward pressure exerted 
on tbe valve, securlug It more tightly In Its seat. The valve workl tbus 
eaolly In both dlrectlono, and forms, by Its position at the elbow Joint of the 
pipes, a convenIent and e!nclent connection. 

Improved D1"888 Protector. 
Edward G. Kelley, Brooklyn, N. Y.-Thls Invention . con81It. oC a dre •• 

protector of spiral wire, bent In such shape ao II found mOlt convenient 
for attachment and protectlo •• , and attached. eltber directly to the tran ' 
of the drell or to a piece of oIoth to be Iopplled to the dre ... 
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Improved Ice-Snow Scraper. 
Benry Little, Middletown, N. Y.-This la a macblne for IcraplnK the snow 

from the lurface of Ice, preparatory t o  sawing and borvesUnK It .  The two 
Side boards of the machine are of luch dimen sions as wlJl enable them to 
contain enough sno w  for a load. Their rear ends meet at an angle. To the 
lower part of one of the side boards Is attached a bar, tbe rear end of which 
projecta, and has an eye formed In It to receive the pIntle formed upon t h e  
rear end of a lever, which Is pivoted t o  the other of the sIde boarda . To the 
Inner .Ide of the rear ends of tbe side boards are atta ched two vertlca 
bara, the u �per ends of which project above the upper edses of said side 
boards, and are hinged to each o tber, so that tbe lower part. of tb e saId 
ends may sprt'ad apart to dlschaNe coJlected sno w .  The forward end. of 
tbe side boards are connected and held a "  the proper distance apart by a 
rod, and the boards are kept from spreading too far apart by stop bara • 
There 18 a platform for the driver to o'aud upon. the end. of whIch pa •• 
through keRpen attached to tbe upper edges of the si d .  boards, so that th e 
said platform wll\ not In terfere with the proper operation of tbe said side 
boards. In usIng thc scra per, It Is drawn to the phce whence the snow Is 
to be scraped ; the side boarda are tben brougbt Into a vertical position ; 
the lever and bar are connected together ; and the srraper Is drawn to t b e  
place wbere t h e  S D O W  is to be depOSited. The lever Is  then operated to d h ·  
connect It from the bar a n d  dl.chal'lle the coUeeled anow, and t h e  acraper 
la drawn back for another load. 

Im-proved Bind el'S' Attachment for Ha .... ellten. 
Wesley C. Dentler. Palmyra, Neb .-Thls lnventlon 10 aD Improved bundle

carrying attachment for harvelter. for receiving the bundles wh. n  bound, 
and enabling them to be dropped together when a suMclent number has 
IJeen collected. To curved braces are pivoted tbe carrlera, tbe Inner ends 
of which are bent upward to rest agaInst the edg. s of the tables, aDd thp. 
outer ends are similarly curved to prevent the bundle. placed upon them 
from sUpping 0:11 . The carriero are conDected wltb crank. formed npon the 
endo of a shatt . To the latter is  attached an arm, the end of wblch Is bent 
at right angl .. to be caught by a spring catch, to  hold tbe c.rrI .. s ln place 
wben raised Into positIon to receive tbe bnudle.. The sprIng catch 1 0  so 
formed that one of tbe binders, with his foot, can readIly detach I t ,  and 
allow tbe carriers to be lowered by the welsht of the bundles, wblch bun_ 
dles then slide off. A curved spring I s  so arraORed wI th the arm as t o  raise 
the carriers IDtO pos'tlon to receive the bundles, when t he arm Is caught 
and held by tbe sprIng catch, locking tb. carrIers In position. By this con. 
Itructlon the bundl�s can be dropped In rows, so that they can be readily 
.horked, and so that the shoCI<8 can be more conven!ent'y and quickly 
loaded upon a wagon . Tbls conltructlon olso pre vents the waste of grain 
from scattering, and from It. being shelled out by tbrow:ng the bundles 
upon the ground as tbey are bound. 

Improved C attle Stanchion. 
Bosea Willard . Vergennes, Vt .-Tbere Is a pivoted revolving frame, con _ 

Silting of two .tan cbl on. conaected together by horizontal pl'fleo. One 
st&nchlon Is mevable In a slot,  so as to admit the head of the animal, and Is 
longer tban tbe other, so that It may be slipped Into olots ln tbe cap to 
make tbe frame fast.  At other times t be frame Is allowed to revol"e In 
either direction, accordlDg to the poaltlon of the animal. 

Improved Saw Jointer. 
Edwin Gowdy, Pettisvi l le ,  Ohlo .-Thls lnvcntlon Is an Improved machine 

for dre.slog and truing the teeth Of clrcnlar and other '&WS. It con sIsts of 
a ba'e plpce, w t th a longitudinal ocrew for carrying a l1le h older wltb 111es 
IIrmly oecured by a key and washer. After tbe teeth of the saw have be.n 
s waged, and the shorter teeth rals.d su!nclently to strike the llrat llle, tbe 
llle holder Is adjusted on the saw ao that the aame rUDS steadl1y between end 
. crew •. By turning, then, tbe saw backward, the llrat l1le acts as a galle and 
11les on the circumferential edge of the teetb, dressing tbp.m smootbly and 
evenly. The key Is then loosened and taken out with the front llle a n d  
wasber. T h e  l1 l e  holder Is t h e n  screwed forward and t h e  side l1 l e .  adlDlted 
to the law, which I s  then pas-ed several times along the same until  the 
rough side ed'!e of the teeth Is taken oil', and a smootb an'l sqnare edge I. 
produceli. The IIle holder Is then carried back, requiring, after being ODoe 
set, but li ttle adjustmeDt ,  which Is, however, ea.lly obtained by detach!ng 
the sliding IIle bolder and adjnstlns the bottom set screws. 

Improved Three Cylinder Engine. 
PblJlp T .  BrowneU, Elmira, N, Y.-Tbls lnventlon Is an Improved bDahlng 

for the crank pin of a three-cylinder engine, and an Improved omng device 
for the same. The sectional bush for the wrist or crauk I'ln of the engi n e  
Is  cut 10ngitudlnaUy Into four eq.l parts, whlcb are arranged around th e 
pin within the eyes of radial slldlIg rods, and are lecured to said eyes, on e 
to each , ln luch posltlono as to give the prnper bearing upon the pin. The 
Inner surfacea of the eyes are so formed aa to permit a free movement ever 
the parta of the bush that are fastened to the other eyea . The shaft 11 .. a 
dllk attached to Its Inrer end, and the wrist pin project. therefrom In a 
plane eccentric, bnt paraUel to laid sbaft . Thus at each revolntlon tbe  pin 
describes a circle. whose center Is the axI s of tbe sbaft. The 011 for h.brl. 
".tlns the bnshlnp Is lIeld In and supplied from a cup which Is attached 
IIxedly to tbe pin, but I s  arranged eccentrlcaJly tbereto, and c ) ncentrlll'Uy 
with the shaft. When the engine II at rest, tbe 011  remains In the 10we1' 
portion of the cnp . When In motion, the oll is distributed In th� cup anei 
carried around by centrifugal force , l1udlng It. way to the bearings . 

Improved Mnd Fender for EquPlltrlaD8. 
Austin P. Speed, LoulsvlJle, Ky.-This I .  a devIce for protecting the 

boots and legs of person. riding upon horseback from being spattered with 
mnd. It eonslsts In a steel frame, to which I. attacbed a boot of such sIze 
as to receive the foot of the rIder, and wit hin wblch the stirrup banll" tree. 

. The boot consist. of a sole h.vlng an upwardly projecting lIange attached 
to It, except at one Side, which II left open , and the upper edge of its closed 
Iide Is attached to thc covered frame .  

Improved Ear Cleaner. 
Moritz Leiner, New York clty.- This Invention la an Instrument for 

cleaning the ear, and I t  consist. In a twlsted stem of metal, haying . swab 
or bulb of some loft elastIc substanee at one end, attached by an eye In one 
end of the stem, and a spoon or scraper at tbe other end of the Item . 

Impl'Oved Seed Planter. 
Thompson Preslly, Sweet Rome. Tex . ,  as.lgnor of one half bl. right to 

D. E. BlckB .-Tbe ro)1er, which runo upon the ",""und and nresses the eorth 
on the seed, I. supported by cnrved .Ide bars and strano, .... hlch are a4Juota
bh on the beam and standard, so as to tbrow the roller up or down .  Tbe 
friction of the roJler on tbe ground rotates the a"ltator In the seed box. 
The plow Is attached to the end of the Itandard. so tbst It can be ralscd· or 
lowered, and thereby regulate tbe depth of furrow. 

Improved Neck TIe. 
Reginald R. Parker, IndianapOliS, Ind . - The object of this Invention I s  to 

furnished an Improved neck tie or bow, the ends of which are st illened In 
such a manner t ltat tbey are prevented from becoming limp, or wrinkled 
or curled to tbe outside,  protecting, alBo, the raw edge. aud 1m paTting to 
the wbole bow a neater and b£tter sbape . The I nvention consists In a n p c k'  
t i e  or b o w  provided at the under side o f  the corn"s with protecting and 
stiffening faCing., of paper or other suitable material. 

Improved Sweep for Cnltlvators and Plows. 
Elias Halmar" Columbul, Ga.-Th e  middle part of the sweep has a ridge 

formed along Its central line and extending from the bolt bole I n  tbe stem 
to, or nearly to, the pOint, while the sIde edges of tbe stem are bent to form 
llanges extendlug along the npper edges of the Wingo. Tbese t wo corruga . 
tlons, belDg thus relatlvely .placed, prevent the sheet from beIng bent In 
eIther a vertical or horlzobtal dIrection, and allow of tbe em ploymen t o f  
thin metal that Is more ea.,ly worked a n d  makes a cheaper a l  tlcle.  

Improved Safety Pin for Thi l l  Coupllnlr". 
JOBeph G. Dance, Loug Green, Md.-Thll Invention relate. to a p eculiar 

construction of s.rety pln by wllich a thlll may be coupled to a vehicle wltb 
gr�at facUlty, and yet so securely that no jolting or ordinary casualty wi! 
displace It. 

Improved Ship. 
A. John BelJ, Ashland, Ky.-fbls Invention con81lt. In a ship or veue l 

having Its  lower deck made In three puts . the middle one resting upon 
bnlklleada braCing the .Idel of hull,;&lnd eaally;removahle. 
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The Oliarge for insertion under thl8 head 18 $1 a Line. 

EmerBon's Patent InBerted Toothed SawB, 
nd Saw Swage . See occ8slonal advertisement on out
de page . Send Postal Card for Circular and Price List. 

Emerson , Ford & Co . ,  Beaver Falls, Pa. 
Two very important Inventions.-Partner 

wanted . Address B., Box 111, G&rdner, In.  
Portable Equatorial TelescopeB-All Sizes. 

Address W .  B. Schrader, Hoboken, N. J. 

ManufacturerB or Inventors-A gentleman 
of 35, with gooa business ab1l1ty and experience-Is also 

first cla88 mechanic and accustomed to Buperintend 
manufacturing-would ltke to engage,elther 8S manager 
or 88 travelfng agent, for any Invention of real merit. 
Parties requiring assistance will communicate to "Man
ager." New York Post Office, Box 2966. 

Steam Traps on Trial- Inj ectorB, Damper 
Regulators , &c. A. G. Brooks, 422 Vine St. , Phlla., Pa . 

Vertical Screw Fruit EvaporatorB are the 
tmplest and most powerful in the world.  The " Alden" 

machines infringe my patents. For pamphlet, address 
Marshall P. Smltb , Box 825, Baltimore, Md. 

Metal Planing Attachment for Lathes
Patent for Sale .  W.  Earle Cass, 213 Washington St . ,  
Newark, N . J . 

Fly Trap.-Rights for Sale-49-MarcelluB, 
Mich. 

Stone Saws Wanted-For sawing Brown 
'Stone, particularly. Manufacturers, address A. R. WIl· 

lams, Tltusv11Ie, Pa. 
Spools, Button Molds, and all small turned 

goods made by H. H. Frary, Jonesville ,  Vt. 
Wanted-A first class Machine, known 

"mong Hinge Makers as a SUtting Machine.  Address 
Wheel1ng Hinge Company, Wboellng, W. Va. 

OpiuJU, Morphine Habit, and Drunkenne5s 
Cured, by a. former Sufferer, 8. Surgeon U. S .  A. Book 
with full particulars sent for two stamps. Address W. B 
Squire, M. D.,  Worthington, Groene C o . ,  Ind. There Is 
no h umbug in tbls. 

A Competent Millwright,  who is pOBted in 
Lead and :Flour �tllJs,  can do a splendid business In 
Pittsburgh and vicinity. None but such as will work to 
the Interest of their  8JDploye", need app1y. For Infor· 
matloD, address J oho A. Hafner, Proprietor and Manu
facturer of the Eureka Coll Springs for Mill Spindles, 89 
Water Street,  PI ttsburgh, Pa. 

Steam Fire Engines-Philadelphia Hydra u
Ilc Works, Phtladelphla, Pa . 

Circular Saw '£able .-See Hayens' ' adver
tisemen t, page :Z20. 

Bone Mills and Portable Grist Mills.-Send 
for Catalogue to Tul ly & Wilde, 20 Platt St . ,  New York . 

Paragon Gold Quill-Pens-The beBt in use. 
C .  M . Fisher & C o . , 10� Fult'oll Street, New York . 

Chemicals, Drugs and rare Minerals used 
by manufacturers, constantly on hand and sold by pack· 
age and quantities to suit, by L.  & J. W. Feuchtwanger, 
Chemists, 55 Cedar St., N e w  York . 

'Vaterproof Enameled PaperB-all colors
for packing Lard and other oily substances, Chloride of 
Lime,  Soda and similar Chemicals, Cartridges, Shoe Lln
tngs, Wrapping Soaps, Smoked or Dried Meats, and De· 
slccated Vegetables, Sbelf Papers, and all applications 
where aboorptlon Is to be resisted. Samples on appll· 
cation. Crump's Label Press, 75 Fulton S t . ,  New York. 

Machinist's Grindstones in iron boxes, 
prices redoced. J. E. Mitchell, Phtladelphla, Pa.  

Beet Philadelphia Oak Belting and Monitor 
.3t1tched.  c. W. Arny, M'f'r, SOl Cherry St .. Philadel
phia, Pa. 

Wanted-A mechanical draftsman, well 
recommended, experienced in des1gn1ng wood working 
machinery. Fer a permanent situatton, address LOCK 
Box 236, Hamnton, <)hlo. 

Amateur Astronomers can be furnished 
wltb good Telescopes at rea.onable prices .  For partlc· 
ulars, address L. W. Sutton, Optician, Box �18, Jersey 
Clty, N . J .  

For descriptive circulars , and terms to 
Agents of new and saleable mechlinlcnl novelties,address 
James H. White, Newark, N. J., Manufacturer of Sbeet 
and Cast Metal Small Wares.  

Best Grain Cleaner ever introduced to the 
publ1c. State and County Rights for Sale .  Agents 
wanted. Patented October 15tb , 1872, by P. Provost 
Little Chute, Wis., who may be addressed for partlcu· 
lars. 

Self·Cleaning Lard and Butter Cutter. Sam
ple 3Oc. Agents wanted. Wm . M. Bleakley, Verplanck, 
Westchester County, N. Y .  

One N o .  4 Root Blower for Sale. Price 
$225. Used two years . In good order .  J. H. Stern 
bergh, Readtng, Pa. 

Steam Boiler and Pipe Covering-Economy, 
Safety, and Durabl!1ty. Saves from ten to twenty per 
cent. Chalmers Spence Company, foot East 9th St., N.Y. 

Diamond Carbon, of all sizeB and BhapeB,for 
drilling rack, sawing stone, and turning emery wheels ; 
also Glaziers' Diamonds. J .Dlekinson,64 Nassau St.N.Y, 

Engines 2 t0 8 H.P. N.Twiss,New Haven,Ct. 
Protect your Buildings-Send for testimo

nials. N. Y. State Roofing ao., 6 Cedar St . ,  N .  Y. 

Engines, Boilers, Pumps, Portable Engines 
(new & 2d hand). I. H. Shearman, 45 Cortlandt St., N.Y. 

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

Bar Lead-Machine made, of Extra Soft 
Lead, each bar exactly 6 oz. , put up specially for the 
obblng trade . Bailey, Farrel & Co . ,  Pittsburgh, Pa. 

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

Scale in Steam Boilers-how to remove it. 
Address Geo. W. Lord, Phnadelp:'la, Pa.  

Automatic Wire Rope R. R. conveys Coal 
Ore, &c. , without Trestle Work . No. 61 Eroadway, N.  Y 

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

Johnson's Universal Lathe Chuck-Abso
utely protected from dirt and cblps. Lambertville 

Iron Works, Lambertville , S. J .  

Pat. Double Eccentric Cornice Brake, m'f'd 
bv Tbomas & Robln.on, Clnn .. O. Send for Circular. 

Rue's " Little Giant" Injectors, Cheapest 
and Best Boller Feeder In the market. W. L. Chase & 
Co. , 93, 95, 97 Liberty Street, J'iOew York. 

Mining, Wrecking, Pumping, Drainage, or 
IrrIgating 'Machinery, for sale or rent. See advertisement. 
Andrew's Patent, Inside palre, 

For best Presses, Dies and Fruit Can Tools 
BII .. ... Williams, eor. of Plvmouth ... Jay,Brooklyn,N.Y 

All Fruit-can TooIs;Ferrr.eute,Brldgetoll,N.J. 

Attention iB called to the Engraving in the 
present No., of my improvement in Turbines, patented 
9th Sept., 1878, No. 142,628. Would ue glad to receive of 
fers of porchase for a portion or whole Interest In Pat
ent, or for any part or whole or U . S . , except N:C.,  Wis., 
an d  Oregon. Offers respectfully solicited. Address  In· 
ventor, A. A. Herriman, Dickey Houae, Dayton, OhiO, 
nnt1 l lst Aprll ; after that, Owen Sound, OntariO, until 
further Instructions. 

A Superior Print�ng Telegraph Instrument 
(the Selden Patent) ,for private an n short lines-awarded 
the First Premium (a Silver Medal) at CinCinnati Expo
s1tlon, 1871. for " Best Telegraph Instrument for private 
uae"-Is offered for sale by the Mercht's M'f'g and Con· 
structlon Co. , 50 Broad St . ,  New York. P. O. Box 496. 

Woolen and Cotton Machinery of everv de
scription tor Sale by Tully & WUde, 20 Platt St. , No Y. 

Dean's Steam Pumps, f�r all purpoBes ; En
gines, Botlers, Iron and Wood Working Machinery of 
all descriptions. W. L. Chase & Co .. 93, 95, 97 Liberty 
Street . New York. 

" Superior to all otherB"-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 dollarB-The Tom Thumb 
Electric Telegrapb; A compact working Telegraph ap· 
paratus, for sending messages, making magnets, the 
electric light, giving alarms, and various other purposes. 
Can be put In operation by any lad. Includes battery, 
key and wires.  Neatly packed and sent to all parts of 
the world on receipt of price, F .  C. Beach & Co. , 260 
BroadwaY,cor. Warren &t.,New York. 

Brown's Coalyard Quahy & Contractors' Ap
paratus for hoisting and conveyingma,ertal by iron cable.  
W.D.An<1rews &; Bro. 414 WtOter st.N. Y. 

Parties needing eBtimates for Machinery 
of any kind, call on, or address, W. L. Cha8e & Co. ,  
93, 95 97 Liberty Street, New York. 

For Solid Emery Wheels and Machinery, 
lend to the Union Stone Co. Boston, Mass .. for circUlar. 

Lathes, Planers, Drills, MillinA' and Index 
Machines. Geo. S. Lincoln &; Co., Hartford, Conn. 

For Solid Wrought-iron Beams, etc., see ad
vertisement. Addreaa17n1oD IroD WIll, Ptttsburah, Pa., 
fo. lIthollTBpa. ete. 

Temples and OilcanB. Draper,Hopedale,Mass. 
Hydraulic Presses and Jacks, new and see

D!ld hand. E. Lyon, 470 Grand Street, New York_ 
Peck's Patent Drop Press. For circulars, 

\ddress Milo, Peck ... Co .. Rew Haven, Conn. . 
Small Tools and Gear Wheels for Models. 

Llst free. Goodnow &; Wllrhtman,23 Cornhlll,Boston,Ms. 
By touching different buttons on the desk 

of the manager, he can communicate with anv person In 
the establishment without leaving bls seat. The Minia
ture Electric Telegrapb-Splendld for 01Hce8, factOries, 
shops, dwellIngs, etc. Price only '5, with battery. etc . ,  
complete for working. Made by F .  C. Beach & Co., 260 
Broadway, corner Warren St., New York. The SCientific 
American establishment, New York, Is fitted with these 
instruments. 

G. McK. dOeR not state the mat"rials of 
which his dried varnish conslst • .  -A. S. will fin<l a re
Cipe for dressing skins In the Indian manner on p .  266, 
vol. 26.-C . H. B. IS Informed that Iron gas pipe Is not 5 
per cent of the total Iron manufacture.-B. B. S. will 
find full directions for so lder of all klnda on p. 251 , vol . 
28.-C. L. N .  will find the direction. on p. 7, vol . SO, for 
constructing a telescope, truBtworthy and correct.
J . D .  H. will find Instructions for skeletonizing leaves 
on p .  315, vol . 29. Suggestions tor preventing echoe. In 
buildings are given on p .  856, vol . 29.-J. N. F .  will find 
some valuable Information on the restoration of burnt 
Iron on p. 51, vol. 3O.-E .  H.B. The attraction oC gravlta· 
tlon Is tb e attraction of all portions of matter for each 
other.-A. O. W. The prismatic colors are often visible 
In a halo, or In a fOIr of any kind. There Is no generally 
accepted theory of the aurora borealis . Meteors are sup
posed to be small portions of matt er fioatlng throngh 
space ; they are a.ttracted to our center of gravity, and 
become Incandescent by friction with our atmosphere.
A.F.IJ.wt l l  find that a marlne glue, made ot best gloe and 
caoutchouc, w11l remain fiexlble If enough caontchouc 
be used.-J. W. B., of NashVIlle, Tenn . , does not send 
his name .-L. M .  shonld apply to the master mechanic 
of some ranroad for a situation as  fireman.-W. C .  T . 
will find directions for buUdlng cement walls on this 
page.-M. H. W. can fasten leather to Iron by folie wing 
the directions on p .  4�, vol. �6 . Cementing emery to 
cloth , leather, and wood, Is described on p. 266, vol. 26. 
-W. A. R. can cast rubber by the proceBl detatled on 
p. 288, vol . 29 .-L . n . 's questions are Incomprehensible . 
-F . L. S. can find the proportions of aclds l'or silvering 
glass by experiment. We have never heard of  any suc· 
cessful mode of sU� .rlng glass by electro· deposition. 
-A. B.  D. will find directions for monntlng and var' 
nlshlng chromos on p. 154, vol .  27. Fer picture frame 
fill1ng, see p . 90, voJ . 29.-C . W. H. Jr. can attach cloth 
to cast Iron by the process described on p. 42, vol. 26 . 
-H. E .  cannot do harm by having Jl.n Investigation of 
his englne.-D. W. G.  w11l find a bar or cb1sel bandy for 
knockil:gcllnkers from tbe sldes of a at!)ve .-J. A.  will 
fin � directions lor transferring engravings on p . l88, 
vol . 30. Chinese white or the mineraI otr an enameled 
card will do to  whiten the snrface :of the block.-W . K. 
should read Wilson's I I  Treatise on the Steam BoUer."
G. F. D. can clean his old files by the ptocess descri bed 
on p. 263, vol . 28.�G . Mcl. can ullltze his old rubber by 
following the directions on p. 849, vol . 26.-B.J.L. should 
read the Instructions on p. 879, vol . 26, for polishing 
walnut wood.-W. F. will find directions for mending 
rubber boots on p . 208, vol.  30. 

A. A. says : In the SCIENTIFIC AMERICAN 
of August 16, 1873 (editorial on lightning rods) , It Is 
staled that tbe gas and water pipes ought to be connec
ted with the rod ; because If not, there Is danger that 
persons may receive shocks from Buch pipes by the In
duced electriCity developed In Ihem. Now,as the rod 
and the pipes all extend Into the ground, are they not 
all substantially connected ? If the water and gas pipes 
of a dwelling communicate with the ground, and 
through It with the rod, Is any further connection neces· 
sary In order to prevent Injury by Induced electricity ? 
A. The connection with the ground Is good, but at the 
wrong end. The upper end8 must be connected or the 
resistance of the pipes etc., themselves will canse the 
trouble mentioned ; and also a8 regards the Induction, 
this Is an action In which the end of the rod nearest the 
cloud Is charged and not the other end In the ground_ 
Tbese are a few pOint., but one mnlt study the mean
ing of Induction, reBistance, tension or U potential," 
elc., to see the whole thing clf'a.lv. 

B. B. E. asks : What shape or degree of 
convexity must a plano-convex lens have to ensure the 
least spherical aberration ? A. Tbe smallest curvature 
pos81ble, In other words, a long focns lens. 

C. R. aBks : How much power is Baved by 
the use of sperm 011 for lubricating purposes as com 
pared with lard, tallo w, or mixed oils ? A. There wlll 
be from 1 to 5 per cent of difference In the friction with 
different lubricantst accQrding to Morin's experiments. 

L. W. asks : Will a rotary eDgine of 3 horse 
power propel a small side wheel boat 80 feet long by 7� 
feet beam? It draws 12 m ches of water. The boat bas 
a medium fiat bottom and 1s sharp forward . Her engine 
runs at SOO revolutions per  minute, and Is geared to 
wheel shaft In proportion of 4 to 1 .  What speed onght 
to be obtained, tbe diameter of wheel being 5 feet  6 
Inches,  with 8xl0 buckets ? A. With such an engine, the 
speed would probably not e1<ceed 2}§ miles an hour. 

T. M. Jr. askB : 1.  Do you know of any 
make of enlrlnes with tte ordinary eccentric valve cut· 
tlng; off at both ends of the stroke alike ? Wbat would 
be the advantage of such an arrangement ? A.  It Is 
sometimes done by making the lead different at each 
end of the stroke .  2 .  Wbat could I do to prevent danger 
to surrounding bundlngs from sparks coming out of the 
stack of a cupola while casting ? A.  We cannot recom· 
1I!end any very reliable preventive . 

A. P. G. askB : HaB anv Bteam frigate, of 
any sea·going vessel of any cl8,BS, ever attained a speed 
of 25 miles an hour, under ordinary conditions ?  A.  We 
have seen I t  stated that one of the EngUsh blockade 
runners, during the war, made a. speed of 22 miles an 
hour ; but this Is not well authenticated. 

S. says : IB smoking cigarettes very inj uri
ous, on account of the paper tn which the tobacco is  
wrapped ? A .  The paper Is Injurious, but not more so 
than the vile weed It encloses. 

F. G. W. asks : How heavy a weight with a 
fall of 20 feet will It require to run a sewing macblne, 
on or�lnary work, for an hour ? A. A weight of 3,000 
Ibs . 

H. R. G. Bays : I would like to mold some 
rubber blocks. How shall I dls.olve my rubber ? Would 
plaster of Paris do for molds ? A. Dissolve In blsul · 
phlde of carbon . Plaster of Paris wlll answer for 
molds. 

G. W. F. says, in reply to M ,  who askB 
what causes hts pump valves to thump : " I  set up an 

engine runrdng at 150 revolutions with B pump which 

thumped . I put a bolt with a large h ead up through 

the air chamber and screwed it down over the valve,not 

letting the valve 11ft so high . Tben I put a jam nut on 

top to keep It from turning, putting rubber between 

nut and air ehamber, to make It  tight.  The head of the 

bolt, coming close to the valve, keeps It from UftlDg 

too high . It ha. worked all  right ever slnoe.  [ We are 

much obl1ged to our correspoudent for this letter. Our 

readers would do good serVlc,; If tbey would send us 

notes of thli klnd on matters of general lnterest .-Ens. 

W . .8. asks : What effect will frost or rain 
have on a wall ma.de of water, lime, 8and, and clay ? 

How should tbese lngredlents be mixed ? How .honld 

water, lime, sand , and small 1imestone be mixed to 

make a wall ? 1:tow would water, lime, sand, and soft 
coal clnder8 do fur a wall ? A.  To build concrete wall. 
It  Is not safe to uSP, anytblng but tbe best cement, 
broken stone, gravel, and clean sha.rp sand . One barrel 
ot the best Portland cement will be so1Hclent for 13 
barrels of the ether Ingredients, filling the Interstices 
between tbe particles of  stone and gravel and adding 
notklng to their bulk. The cement sbould be well la · 
corporated with the other Ingredients, and suppUed 
with su1Hclent water to set well. 

F. H. B. asks : What is the advantage of 
constructing shot guns of laminated steel or twist Iron 
barrels ? Two old hunters here claim that a shot gun 
barrel made of pewter on any otber material wou Jd 
tbrow shot Jost. as well as gons of the best made steel, 
If they wel e subjected to the same charlies of powder, 
and sa,. tbat the material of which tbeyaremade makes 
no difference In tbe sbootlng. A. Provided the sbape 
of the barrel I s  not changed by the discharge, we think 
thc old honters are right. It I s  not dl1Hcnlt to see,bow
ever, that a much pghter construction can b e  secured, 
wIth tbe same strenl7t;" by making the barrels of t oog!. 
iron.  

E. F. C.  asks : 1 .  In constructing an induc
tion coil, bow many thicknesses or layers of wire should 
there be In tbe primary cotl, and why should It be com· 
posed of coarser wtre than the secondary ? A. From 
one la,.er upward, although there Is but a sUght gain b, ·  
yond a certain poin t .  It Is made of coarser wire  in or· 
der to afford less resistance to the electric current.  2. 
How Is the secondary cot! to be wound ? Should It  be 
done by commencing at one end ot the wire , and wind
Ing It upon the primary COli, as tbread ls wound upon a 
spool ? A. It Is best to wind It on fiat layers I1ke the 
coils of a rope ,  and inSUlate each layer from the next 
by a ring of oiled silk Qr other Insulator. 3. How many 
cups of Daniell's battery, 8 Inches high by 6 lnche. dl · 
ameter, would be required to run the col1 described on 
p. 316, vol . 29. so as to produce perceptible shocks ? A .  
Six cnps o f  Danlell's battery, with . properly COBBtruct· 
ed QOU, sbould give sparks sever .. 1 Inches In length. 

J. H. D. says : 1 .  I am running an en,gine of 
about 75 horse power, an ordinary horizontal wfth com· 
mon sUde valv • .  I wish to reverse the motion or speed ; 
how can I best do It, as I cannot very well get access to 
the valve ? An engineer gives me the following rule : 
.. Place the crank In position suswerlng to the end of 
tbe stroke, and mark the valve stem with file or cblsel 
close up to the gland of stu1llng box; now place the 
crank on tbe opposite center, looson the eccentric and 
turn It round upon the shaft until the mark on the 
valve stem comes out to tbe edge of the gland, and fast
en the eccentric." Is thfs a correct rule, and will it 
give the same lead as before ? It does not seem to me 
that It  WOUld. A. It would not give the same lead ; and 
if you do not know the amount, you may have to eq ual· 
Ize lt by trial at the cyUnder cocks. 2. 0n p . S81 0f your 
vol. 29, In answer te F.  H. D.'s query as to the proper 
dimensions of .team and exhaust pipes, yoo give a table 
taken from W. S.  Aucblncloss' work on valve and link 
motion. What I wlsb to know Is  bow to use the table; I 
cannot exactly see Into It. Will yon please make It a 
Uttle clearer for me and several others ? A. The piston 
speed In feet per minute Is twice the number of rovolu· 
tlon. per minute multlplted by th e length of the crank 
in feet. For example, an engine having a diameter of 
16 1nche8 and a stroke of 2 feet, making l00 revolntlons 
per minute, has a piston speed of 2 X 100 X2= 400 feet per 
minute. The area of the piston 1.0 201 square Inches, and 
from the table It appears that the area of steam pipe shoUld 

be 201 X O'0I58=10'6158 square Inches, which corresponds to 

a diameter of a little more than 81 Inches. 

O. C. W. says : I have a pipe 3 inches in
side diameter and 20 feet long, standing erect with 
closed valve at the bottom. It Is filled with water. 
What Is  the pressure on the Talve ? A.  The weight of 
the water , If the valve has tbe same diameter as tbe 
pipe. 2. How can I Increase tbe pres.ure without ma 
king the pipe lonlrer or forcing Ihe water In at the top 
ot the pipe ? A. By dll!8olving something In the water, 
to mske It  heaVIer . ..... 

H. G. C. BaYB : Has the twist or rotary mo
tlon, glven to a rlfie ball by the pitch of the l ifilng, any. 
thing to do with Its veloci ty or the distance to wblch I t  
may b e  thrown by a given charge of powder � A. The 
twist dlmlnlsbes the velocity. 

C. Y. says : Please state what is the size of 
the quantity galvanic battery necessary to neat an iron 
wire the 1·25th of an Inch In diameter to red or wbite 
beat ? The IIq ulds are to be nitric and sulphuriC acid • .  
A .  About twenty cells. 

N. D. S. askB : Is there a law that will hin
der me from putting a steam saw mill on a boat and 
running It (by steam) to any place ? I am not a !1censed 
engtneer. Can any Inspector force me to h ave ID} boiler 
tested against my wlll, lf I only carry my own p'opcrty ? 
A. We do not think that your case wUl fall under the re o  
quirements of the steamboat law.  

M. W. R. asks : How can I restore the color 
of a black sllk velvet cloak that had I1me water on I t ,  
turning I t  to a Ught brown ? A .  FUrther Inj ury may be 
prevented by rubbmg the spot first  with dllute aceti c 
acid and then wltb water, but the coloring matter bas 
been destroyed and can be restored only by dyeing 
again. 

A. S. G. sayB : A Btream of water moves at 
the rate of 10 mnes an hour, with " fall of I foot per 
mne ; what Is  the momentum of the water per square 
foot ? A .  The horse power of the water per square 
foot of cross sectfon 1s  eq11u,1 to t h e  yelocity of the Wfl
ter In feet per second multlpUcd by 62 '4  times the hlgh t 
dne to tbls velocity. and divided by 550 . To Illmtr.te : 
Veloeity In feet per second= 14·6. Hight due to thIS velo

city (14'6)" +64 4 = 3'3 feet. Horse power of water per 
. 14· 6 X 3·3 X 6z.4 

square foot of cross section, ---550-- =5'8 nearly. 

S. C. Z. asks : 1. At what part in a machine 
Islt  that the dead point most frequently occurs ? A. It 
Is the position of the crank when the piston i s  a t  either 
end of the stroke. 2 .  Can you tell  me of any chemical 
that will dissolve mica ? A.  Most varieties are decom 
posed by sulphuric or hydrochloriC acid. Tile sWc. can 
then be dissolved in hydroflnoric aCid, or a solutlon ot 
caustic alkali. 

P. says : A neighbor bought a cast Bteel 
plow and put It  Into gravelly s01l. A fter using It  half a 
day, he found the mold board badly creased and fur· 
rowed. He then exchanged the steel plow for a c.st 
Iron one . It Is well  known that a steel sleigh shoe sUck. 
worse on bare ground than a cast Iron shoe. Is steel 
softer than iron ? If not, how do you account for these 
facts ? A. This may be explained on the supposition 
that the steel was of poor qualtty and badly tempered. 
so that it was not homogeneous in t exture, and did not. 
have the .ame degree of hardness throughout . 

G. O. A. a�k s : Will a solid ball of iron 
welghlng 25 lbs . fall a distance of 1,000 feet quicker than 
a ball  of the same description weighing 1 l b .  � A. S o .  
2. Will a cyUnder of Iron l inch In diameter and 12 Inch 
es long fall 1 ,000 feet quicker than a cylinder l lach In 
diameter and l Incb 10ng, 1f dropped end foremos[ ? A. 
No . 

S. sayB : We have a tubular boiler running 
nlgbt and day, using water pumped from the rlver,wlth· 
out any filtering. We find, after running three or four 
days , that the water fOBID s in the boUer to such an ex. 
tent that we are compelled to let the steam go down 
and dra w o l!  part of the water, aad refill with freSh . 
Can you give me through the columns of your paper any 
method to prevent foaming ? Is the use of tallo w or 
any other ony substance injurious to it boiler ? 'Ve han-: 
In use an upright boiler feeder, and until recen t l y  have 
used the exhaust from the pump to assist in  heat111g 
w&terfor the boner, th e pump plslon being lubricated 
by tallow. The question bas arlson whether the tallow 
osed would material ly afi'€ ct the boiler or In any way 
have 0. tendency to CRUISe foam by entering into a com. 
bination with matter contalned in  the water.  A .  The 
foaming seems to be caused oy impurit Ies  in thc water,  
which raise tbe boiling poin t .  Blowing oft·  a portion of  
the  water at intervals ma.y remedy the  trouble,  but It  
would be better to use a feed water heater that  would 
extract tile Impurities. 011 and tallow wllJ do no harm, 
unless they contain tmpurities . 

J. E. C. asks : I. Will it increase the draft 
of a portable engine when not in motion to connec t a 
small pipe with tb e boUer and let  It extend Into the 
smoke stack ? A. Yes. 2.  If so, what sized pipe should 
[ use for a 12 horse power eng1 ne, and how far up in the 
smoke stack should It extend ? A.  About a quarter of 
an Inch In diameter. Run I t  up  three or four feet.  

L. E. I .  asks : 1.  What are the proper di
me!slons for tbe ports of a cyUnder 4 �x6 Inches, run· 
nlng 250 revolutions at 60 Ibs. pressure ? A. �lake the 
port area one half that of the piston. 2.  What would 
be the power of such an engine ? A.. Horse power 
equals pressnre on piston In pounds mul tipUed by piston 
speed In feet per minute, divided by 88,000. 

J. G. G. G. R. Bays : 1. I Bit opposite a large 
stained glass window In church. I am shortsighted a n d  
cannot, with my eyes w i d e  o p e n ,  s e e  the s D a p e  of the 
figures,  but If I close them a little,  every UttJe Une,  ete . . 
stands out very clearly. Why Is this ? A. ShortSighted·  
ness Is owing to a too great convext ty of the eye,tbe rays 
of light coming to a focus before reacblng the reUna. 
The muscular action of nearly closing your eyes may 
have tbe effect of fiatten lng the humors of the eye 
8umclently for distinct vision, and of also cutting off 
extraneous rays of I1ght, I1ke the stop or diaphragm 
used In the telescope . 2. I have not a heavy VOice, but  
when I get  up In the morning It Is  a deep bass . Tbls 
continues for about an lJ.our. and then it resumes its 
natural tone . How Is  this ? A. It looks as If your 
voice were not IncUned to 11se until an hour after I ts 
owner. You bad better consult a physician, as this may 
be ewing to s'>me sUght bronchial or throat  complain t .  
S. Would a device for preventing a n  engine from get· 
tlng on a center pay ? A .  Such a device might In some 
clr.cumstances be an Improvement . 5 .  18 there any 
method by which a person could copy mu.lc faster than 
with a pen, 80methlng In the way of types, etc. ? A .  
An Instrument has been Invented by wblch , lt I s  said, In 
the act of playing the plano, the composer's musical 
thougbts are at once printed by type s  on a piece of p a ·  
per. T h e  keys actuate machinery which Is put In mo· 
tlon by electricIty. 5.  Is there any method by which a 
sbortslghted person could restore his sight to Its orlgl· 
nal quaUty ? A. The only remedy we know of for 
shortsightedness Is  to wear Ipect aeles of thn proper 
curvature. 
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M. J. C. asks : How is steel wire tempered 
for making oprlngs, and how can the temper be taktn 
out of  steel wire so that It  will not hreak ? What Is the 
best way of tempering steel tools ? A. Steel ls tempered 
by beIng he�ted and then .uddenly cooled tn water or 
gil. The temper can be drawn out by heath'l: the steel, 
and allowing It  to cool slowly . 

S. L. B. says : In your issue of February 
14, M .  M .  sElke : " It I hang a rope 0 ver a loose pulley and 
pnt my feet In a loop In one end and t .. l<e the other In 
my bands to elev .. te myself, wh .. t proportion of my 
weIght do I pull down with my hands ? My friend says 
I bave no advantage over a stngle rope, I Bay I galn 
nearly half. Which Is  right ?" Suppose M .  M. 's feet .. re 
In the loop and his bands on the other end at the rope. 
there 18 obv[ou.ly the .ame weIght on each end of the 
rope, for it one end were more heavily loaded than the 
other It  would of cour.e (after overcoming the friction 
of the pulley) draw tbe lighter end over the p ulley. 
M. hI . 's  weight then must be j ust evenly bal .. nced be·  
t w e e n  the two end. . If he welghs 200 lb • . •  then each 
end of the rope supp arts just 100 Ibs. To support him· 
• elf then he mu.t pull  down wltb his hands just 100 Ibs .• 
aud to raise hlm.elf hc mu.t pull enough more than 100 
lbs . to overcome the friction and leave a sUght excess 
of  weight on his hands .  Of eourae with a slng[e rope 
he  would pull the whole 200 Ibs . . .. nd, equ .. lly of course. 
by the pulley and loop. etc.,would g .. ln . ..  s st .. ted, ne .. rly 
one half his weight . A .  It Is a .ett[ed t .. ct In phlloso· 
phy that power 1s in.1estructf ble, and can neither be ere· 
ated nor destroyed bv man . This be1nit so, there can be 
no gain of p ower by the mao, whatever arrangement be 
use. 1.0 elevate hlm 3elf, the work done being the weight 
rRI.od multlpl!ed by the dlst .. nce through which It was 
lifted In the case of the loo.e pulley , l t  the man raise. 
himself with half the torce required where .. single rope 
1s  used, be  exerts the force through twice the dIstance 
tb.t would be necessary In the c ... e at the single 
rope . Moreover, there is  Borne additional work re
quired. on account at the friction of the pulley and tb e 
rigidity of t h e  corda!:e .  Notwlth.t .. n dlng this.  It may 
be a conven[ence to UiC the loose pulley, for tne same 
reason tha.t other me ehanical devices are frequently 
emp loyed . 

J. F. F. asks : What is the difference be· 
tween a 3 foot wheel with 4 di.charges. that will uoe 300 
inches of water u uder 8 feet head, set in a :H.ume, and 
one of 4 feet diam eter with 8 bucket., with scroll on 
top of wheel, using same amount of water ? Will the 
one in the flume run any faster than the other, if both 
wheel. are of the same .Ize ? A.  This Is .. matter tb .. t 
call best be determined by experiment . 

G. B. asks :  1. How many barrels of cement 
wlll lt take to butld .. hou.e 60 teet long, 28 feet wide • 
.. nd 25 feet blgh . the w .. lls to be .. s thlck .. s they ought 
to be In your judgment ? A. The thlckne.s at the w .. lls 
should be adju.ted to suit the length of the w .. ll ... well 
a. tbe hlght , lndependont of the weIght at 1I00rs. etc .• 
which they will have to .upport . If you h .. ve .. cro •• 
wal l  at the cen ter  of your b1Jtld[ng. and the concrete be 
properly made, the wa.lls may be 12 1nch6s thick , for an 
ordinary load on the floors, etc . ;  but without the crOS8-
wall. 16 lnche, would be Il ttle enough for theIr thick· 
ness . The concrete should be composed of one barrel 
of Portland cement to 18 barrels of broken stone, 
gravel, and clean sharp sand ; the proportion of cement 
therefore, I. eqnal to one thirteenth of the entire w .. l l  
-for I t  I .  lo.t In the IntersLice. at the .tone and gravel. 
If 25 feet of  b ight Include. the foundation (which 
should extend at least 4 feet deep Into the gronnd If 
you have no cellar) ,then your wall,1t 12 inches thick,will 
cont�ln 4,050 cubic feet ,  b ut I t  16 Inche. thick will can· 

tain 5,400 cubic feet; one thirteenth of these amounts iA 
311 lj and 415! 1'8spccth-dy. A barrel of cement when 
slacked will make about 4 cubic feet ; the 12 inch wall, 
therefore. will take 78 barrels . ..  nd the 16 1ncb w .. ll 101 
barrels .  2.  Is common mortar 8S good as cement for 
bundlng concrete hou.es ? A. No ; It  Is the mo.t eco· 
nomieal to use the best cement.  

F. O. C. H. asks : How can a patch be put 
on a boiler with bolts, 80 as not to leak ? We have tried 
lead, iron , and hemp with white lead, but neither w ould 

do. A. It ,hould have .. IIp turned all around It, .o that 
a good quantity of cement m .. y be Introduced . The 
cement should be made of  red and white lead and irOIl 
borings, and should be very stift. 

P. D. F.-1. A siphon can only operate when 
I ts discharge orillce I. lo wer tban the level at Its s op· 
ply. 2. The lantern for .howlng paper pictures In.te .. d 
of glass transpareL.cl eH.  is cOllstructed ltke any magic 
lantern, but the p Icture I. p laced where the light usual · 
Iy st.nd., and the Itght Is placed at one side. 80 a. to 1 1 ·  
lumlnate the picture . To work well a very strong IIgb t 
I. required. The mineraI .peclmen look. like a fos.1l 
plum . The width of  the Gulf Stre.m Is .beut 50 
mile • .  

D. G. say� : 1 .  Can the insulators ordinarily 
used on wires be coated, with lead, tin , or some other 
m.terl.1 tbat will protect the In.ul .. tlng m .. terlal from 
decay ? A. They can be coated with gutta perch .. .  2.  
What is '' static induction "? A .  The in:flucnce of an 
electrilled body 'lpon a body which I.  not In contact 
with i t .  3. I f  copper 18  a better conductor than iron,  Is 

i t  necessary that a telegraph wire made of coppt'r 
should be as large as one made of iron ? A. No. 4. 
What size 10 the .malle.t copper wire which Is  .utllclen t. 
ly large for ordinary telegraphing, tension not consid
ered ? A .  It  will depend upon the current. It I. only 
necessary that. it should be large enough not to become 
unduly heated. 5. In your paper of January 31, p. 71 , 
the writer on sumac speaks of an acre producing nut 
less than three tnns; does he mean green sumac or dry ? 
A. Dry. o.  How can I obtain the Commissioner's report 
.poken of there ? A. Write to the Commissioner ot 
Agriculture, Washington. D. C .  

M. J. C.  asks : 1. How i s  brass wire tem
pered for m .. king spring. ? A. By hammering or rolling. 
2. Is there any way of h ardening bras. so that It cannot 
be 1Iled ? A.  We do not know of .. ny method .  

M .  J.  C .  aHks : 1 .  How can cast iron b e  sol· 
dered? A.By lIrst tinning I t .  2 .Howl. ca.t Iron hardened 
so tb.t [t  c_n11ot be lI[ed ? A. By chilling It In the mold. 
3 .  Can ca.t Iron be welded ? A .  No . 

C. W. K. asks : 1. What are the improve
ments needed in rotary engines ? A. Some means of 
preventing wear. 2. Is the unequal balance In the revol. 
vlng cylln�er a serlou. obj ection ? A. Thls ls obviated In 
.ome form.. 8 .  As there can be no shock In this style of 
engine.  would you consider .. v .. rl .. ble cut·01l of any 
use ? A. It will be u.etnl ln c •• es where the lo .. d Is v ... 
rl.ble . 

W. W. McK. asks : What is the best to do 
with c ... t Iron borings"? Can I mel t them In a cupola ? 
Will not  the f .. n or bl .. st blow them ant ? How would 
It do to Pllt a small portion In each ladle of hot Iron ? 
Do you think they would melt .utllclently to m .. ke .. 

good .ound c .. stlng ? A. Your best pl .. n will be to melt 
m lIr.t In .. crucible . 

J titutifit �lUmtan. 
G. P. H. asks : Is there any invention used 

tor the purpose at de tecting mlner .. 1 .ubst.nce. In the 
ea.rth, 8S,  for instance,  silver ? A.  No . 

W. F. W. says : When we speak of the 
power of the lever, three things are to be understood, 
the power "pplled. the resl.tance, .. nd the fnlcrnm. 
Some people believe th .. t .. large w.ter wheel is more 
powerfnl than .. small one tor the s .. me re .. sOn that .. 
long lever Is better th .. n .. short one. In two overshot 
or brea.t wheels. one 10 .. nd the other 20 teet In dlame· 
ter, with bnckets of equ .. 1 size holding 200 Ibs. water 
e"ch. the segment to be on or ne .. r the outside at the 
wheel. with pInion att .. ched on .. level with wheel sb .. tt 
the power and resistance will be at the .ame point: 
Where is the tulcrum? Now suppose It take. 200 Ibs . 
w .. ter (1 buckettul) to start the machinery. It one 
bucket . ..  t the pinion on the .m .. ll wheel.  be lIlled with 
w .. ter, the machinery will .tart.  Will .. ny less weight at 
water st .. rt the machinery on tbe I .. rge wheel ? A. You 
refer, 8S we understand you, to the supposed gain 9t 
power by the use of a long lever. ThiS, of course, is  a 
delu.lon . Wh .. t the long le ver .. ccompllshe. Is to make 
• little torce .. vall .. ble ; .. nd In this w .. y It Is  ,ometlmes 
a convenience . 

S. G. C. says : Your answer to W. F. W., 
February 28 . ... to the levor principle applied to the 
over.hot water wheel may be correct It only applied to 
the turning of the wbeel ; but when the power at the 
wheel Is .. pplled to the driving at machinery. I a.sert 
that there Is no lever prinCiple .. ppllc .. ble . One whee 
will start just as much m .. clolnery as the othel'. but the 
larger wheel will continue the power twice as long as 
the .maller wheel. tor the reason th .. t the w .. ter would 
rem.ln twice a.  long on the larger wheel . I claim th .. t 
the power of an ov�rsh ot water wheel. when applied to 
driving machinery. J� j u�t the weight of the water 
It contains less the fri ction. wltbout .. ny advant .. ge ot 
[ever purchase . Am I rfoght ? A. Yau have the correct 
Ide .. on the subject . No .... ell informed person Im .. glnes 
that thera can be .. ny gai n of power by the u.e of .. lever 
or other mechanical device. The object of the mechan · 
[c .. l device"l. to make the po wer .. vallable . 

F. L. L. asks : How can I draw the curves 
on teeth of gear. ? I .end you a copy of .. drawing from 
Armengaud's · Practical Draftsman's BOOk," but I do not 
understand it. His rule Is : As drattsmen are generally 
... tlslled with repre.entlng the eplcy�loldal curves by 
arcs of Circles, which almost coincide with them .. nd 
nearly fulfil the sam e cendtttons, such arcs must be tan. 
gentlal to the radial sides at the teeth at their points at 
Inter.ectlon with the pitch circle. They .. re determined 
In the tollowlng m .. nner : Thronjl(h the pOint. of con tact 
B. dr .. w .. tangent. B O.  to tbe pitch circle ; then bl scct  

the chord, B �. which possel through the extremltle. of  
the curve by .. perpendlcul .. r. which will cut the tan· 
gent, B O. ln the pOint. O. This Is the center of the arc, 
B M N. 'lVhlch very ne .. rly coincides with the eplcyclold· 
al curv e .  The s .. me arc Is repe.ted for e .. ch side at all 
the teeth ot the pinion. the r .. dlus, B O. belag preserved 
throughout. How c.n I lind tbe pvlnt. 0, .. nd how can 
I draw the chord , B N? If the point, 0, is known, what 
I s  the use of drawing the chor\·�, B N, and hQW far from 
the point of contact .hould the p �lnt 0 be ? A. The 
point. B .. nd N .. re given . Connect them by .. .  tralght 
line . Dr .. w P O  perpendlcul.r to B N .. t It. middle part, 
.nd m.rk the poInt. 0, In which It  cuts tbe t .. ngent. 
Dr .. w the arc. B M N, with the radlu. 0 B or 0 N. 

H. H. C. says : A friend of mine says that 
powder can be exploded In .. n ordln.ry gun. wtth .. n or· 
dln .. ry ch .. rge, without report, by oillng the barrel tube 
and cap . I think not. Which Is righ t ?  A .  It Is  best to 
.ettle so .lmple .. m .. tter by direct experiment . 

T.L.asks : How can I set a locomotive eccen· 
trlc which h .. s slipped ? A. It c .. n be done by trl .. I, 
placing the engine at eacn end ot the .troke. and trying 
tbe cylinder cocks . 

J. P. asks : How can I season a wooden 
screw made of green hardwood timber. so that It  will 
not cr .. ck In seasoning ? A. Your best pl .. n wlll be to 
place It  In some p osition so that lt wlIl become seasoned 
very sl owly ; but even with this prec.ution, lt I. doubt· 
ful lt you can prevent cracking. 

P. H. B. asks : 1. How can I make a cal
cium light tor .n experiment ? A. A cheap modl!!ca· 
tlon may be made by torclag .. current at .. Ir. by me .. n. 
ot a blowpipe, Into a lIame ot common Illumlnatlnl: 
g ... . .. nd directing the lIame .. g .. ln.t a piece of ch .. lk. 
You do not .end sutllclent data .. s to yonr other query. 

G. A. asks : I. In spinning copper, how is 
the work fa.tened In the I .. the ? A.  With a clamp . 2 .  
Should metal or wood tools  be USe d ?  A .  Very hanl m .. · 
terlal [s necessary for the tool . 3. Which Is the hest 
wood for models ? A. Mahog .. ny. 

A. N. R. asks : Is there any instrument for 
enl .. riPng or contracting dr .. wlngs ? A. Ye •. See en. 
graving .. nd directions for nse and m .. nut .. ctnre In Sci. 
ence Record for 1874. 

C. & P. ask : Can you give us a recipe for 
hardening cast steel mold bo .. rds at plows ? We harden 
with prussIate of potash, sal amm oniac, and black oxide 
of manganese, but these, we find, only , harden on the 
.urf .. ce. A. Yoa should h.rden the steel by the ord[ · 
nary proce.ses of tempering. which have been of late 
frequently de.crlbed In our columns . A tew experiments 
wlll .hOw you the best he .. t .  

A. H. D. asks : How many feet board meas. 
ure are there in a scantUng 2� inches square at one end, 
and 8� I nches sqn .. re at the other . ..  nd 11 feet In lenl\'th ? 
A. The ordInary rule of finding the content •• In board 
measure. of .. pIece of timber. Is  to mUltiply the breadth 
[n Inches by the depth In Inches . ..  nd by the length In 
feet . ..  nd divide the product by 12. Where the timber 
tapers regularly, the center bre .. dth .. nd depth .. re used. 
III the given case. the piece of timber Is the s .. me as  one 
having . breadth and depth of (26-j-88)+2 = 32. Hence the 
content. in board measure will be (32 X 32 X ll)+1 2 = 938'6+ 

G. W. A. asks : How do you calculate the 
number of square inches of a. safety valve, and how 
I .. rge .honld the pe .. be ? A. The toll owlng tormul .. 
will en .. blc you to determine any part of .. ... fety valve. 
if you know the others : Pressure of steam in pounds per 
square inch X area of the valve in square Inches X lever .. rm 
of valve= weight of ballX lever arm of ball+welght oflever 
Xlever .rm of lever+weight of valve and stem X lever arm 
of valve 

P. T. B. says that an experience of 24 hours 
will convince C. R. M .  th .. t his pot .. to vines would all 
be de .. d. 1t .. r.enlc were used In.te .. d of P .. rls green. 

R. A. B. says, in reply to E. B. who asked 
by what means was accurate alignment of the HOOIJ8C 
tunnel att .. lned : " I  c.n an.wer this, as I did It my.e lf. 
In the lIrst place . ..  line was run over the mountain and 
tested several times to se e that It was exactly str .. lght .  
Then the workIng lines of the  tunnel dlverl:ed northerly 

Six iached ia every one hundred feet from e�ch end 
This was to prevent the pos.lbllIty at "p •• slng In the 
center without meetiag . "  

H. M. P. says that 0. S. D., who gives a 
metbod tor lIndlng the weight ot .. person's he .. d with· 
out cutting It off. must try ag .. ln . tor two rea.on. : 1 .  
This method "Ssumes that t h e  body, lncludlng t h e  head, 
10 at tbe s .. me specillc gr .. vlty as w .. ter. 2 .  It .. ssume. 

th .. t the head Is of th� same specillc gr .. v[ty .. s the re.t 
ot the body. The method can e .. slly be tested by .. n 
experiment with an Indl .. ·ru bbe r·beaded doll, lIrst 
weighing with the head 1I11ed with air. and then with It 
lIlled with shot ; but tb e slmple.t te.t of the principle 
wonld be to 1111 one end at a block of wood with lead, 
and to weigh It with the eRds altern .. tely Immer.ed In 
water. '1 he weight will be tound the .ame. whetber the 
light or the he .. vy bait Is above the surfac e . 

J. H. W. says, in reply to many readers, 
who •• k how to make 1I0nr paste th .. t will not sour : 
T .. ke 2 Ib •• at 1I0ur .. nd 4 pints ot w .. ter. mix p .. rt at the 
w .. ter slowly with the 1I0nr. rub up all the lumps ,  con · 
tlnne to .. dd the remainder at the water tm .. lI l . ..  d d ·  
e d .  then s t r  .. ln through .. napkin or calender .. nd cook 
slowly; stir frequently to prevent .corchlng ; when It  
comes to .. boll.  take It off. It I. sutllc[entIy cold.  Tben 
stir In half an ounce at nltro·mur[ .. tlc acid .nd put In. 
to .. n e .. rthen vessel to keep . A sm .. ll pIece at alum, tbe  
.Ize at .. che.tnut. broken up and dls.olved In the w .. · 
ter, haa a tendency to whiten the pl:lste. Paste required 
to be made white shouid be cooked. If  .. cld i. u.ed. ln .. 
porcel .. ln vessel .  Cooking p.ste too much h.s .. ten · 
dency to destroy Its adhe.lve property. 

S. K. W. pays, in reply to F. H. M. who 
asked for the best way to w .. sh lI .. nnels : Supposing this 
Inqnlry to me .. n without tulllng or turning them yellow, 
I will give .. modU8 operandi, which I h .. ve tound sat[.· 
factory : Shave .. little white soap Into a p .. ll. and pour 
on [t water nearly boiling hot to dl •• olTe It,  .. ddlng. lt 
you choo.e . ..  t .. blespoonful at spirIts of ammonia . 
Pour the hot snds upon the lI .. nne[. In a tnb, and use .. 
good pounder or a machine ,  as the water needs to be of 
too high a temperature tor the h .. nds . Wring the 1I.n . 
nels . ..  nd put them Into .. second w .. ter. lIke the lIrst ex. 
cept with leu soap, and use again the pounder or rna. 
chine . Rnb the soiled .pots In the .ud • •• hot as you 
can bear ; but never rub soap on the spots. Wring the 
flannels as dry as you can with a good wringer, and put 
them on a line In a brl .k, drying air. The hotter they 
nre when wrung, and the sooner they dry, the better. 
Tbelr color may be Improved by a little bluing ; .. nd If 

they .. re well Ironed betore getting quite dry, fulling Is 
prevented. 

B. W. says, in reply to M. S. W:s thre e 
questions aa to contr .. ct[on of the horse's hoof : The 
contraction of the hoot Is bro ught on by cutting the 
frog . ..  nd by Ignorance In setting the shoe, by carrying 
the .eatlng or bevel of the npper .Ide at the shoe so tar 
b .. ck that tbe heel re.t. on the .Iope at the se .. tlnl:, 
otherwise on two Inclined plane. ; so that every .tep 
pre.ses tbe heel together. The frog, havlRg been cut. 
loses Its el.stlcl ty and re.lst .. nce. The heel .hould 
rest on a tlat surface, and the shoe set :flush with outer 
shell of hoot .. 11 round. and the trag should seldom. It 
ever. be cut. N .. ture h .. s m .. de .. mple provl.lon for 
throwing off all snperlluous trag. Contr .. cted hoof 
operates on no part ot the leg .. bove the fetlock jOint.  
The cotlla j "lnt Is  most affected. Your corresponolent 
can experiment on the sensation produced In contracted 
hoof by putting the teet Into .. p .. lr at boots that .. re 
two sizes too small and three sizes too narrow on the 
bottoms . ..  nd w .. lklng 10 mile. per day for 80 d .. ys. then 
st .. ndlng In them all at the next day on .. hard. 1I00r. 
This will give him a better Idea of wh .. t c .. u.es the 
l .. menes. than c .. n be described. 

J. W. P. says : 1 .  I have a quantity of bees· 
w .. x that h .. s been used for dent .. 1 pnrposes ; It has be. 
come mixed with pl .. ster of P.rls, gntt .. percha . ..  nd the 
dirt from the I .. boratory. How can I sep .. r .. te the pure 
wax trom the mIxture ? 2 .  Can old and brittle gutta 
percha be made over again, so 8 8  to work like new ? 
J. J. J . •  sks : Is there a compound that will force the 
beard to grow taster than It will at Itself ? E .  F. G. 
.. sks : Is there any way at photographing a po.ltlve pic. 
ture on glass directly, so as to answer for a magiC Ian · 
tern .lIde ? Is tbere any way of ch .. nglnl: a negBttve 
Into .. po.ltlve ?-A. E.  C . .. sks : Which c .. n be drawn 
more easilY,a large or amall axled wagon? Most farmers 
claim that . wooden .. xle In .. pipe box can be  drawn 
more easUyton bad or rough roads. than an iron axle , be
causelt Is I .. rger.-G. J . ... ks : C.n any one give the for. 
mula for the enamel used on engineers ' instrumen ts , 
which Is called the brouze lInl.h?-A.B . D . usks: In wh' t 
m .. nner should .. common mouth blowpipe be applied to 
Ihe ll .. me and work to get the best  effect In soldering 
(h .. rd .. nd soft) and In a.say[ng .. nd experimenting with 
ores .. nd met .. ls ?-C. O .  M. a.k. : Does the rapidity In 
which the temperature of steel Is ch .. nged h .. ve a ten. 
dency to detemper It. provld[ng the temperature I s  not 
ratsed above 2250 Fah . ? For illustration, take a razor 
.. t .. temperatnre of 100 and plunge It Into bOiling water. 
Will thIs detemper It to .. n Injurlou. extent ? Does It 
Injnre .. r .. zor at all to put It Into boiling water ? Wh .. t 
Is the raUonale ot tile detemperlng at ateel � Is It ef. 
fected by a rearrangement of molecules, or Is  it a de
carbonl"",tlon ?-W. E. S . .. sk. : C .. n any one .t .. rt and 
stop .. :10 horae power engine by telegraph ? It  .0,  how? 
-M. J. M . ... k. : How .. re clocks lInlslled . ..  nd wh .. t 
kind at v.rnlsh Is used ?-C . L . .. oks : How can I can · 
struct .. m icroscope (with two len.es) strong enough to 
see dlBtlnctly the .. nlm .. lcnl", In water ?  2. Why I . ..  
glass can protected trom bursting. when being 1I1led 
with hot frntt, lf a knife or spoon I s  placed upright In 
the can ?-W. E .  S.  a.k8 : Wh .. t Is the best .. nd most 
durable whltewa.h known . for outdoor work ?-N . L . F. 
.. aks : It .. vessel at water Is revolved so that the can. 
tents will be elev .. ted .. t the outshle . ..  nd .. series at end. 
les8 chains. provided with 1I0ats . ..  rr .. nged oyer pulleys 
In snch a manner th .. t they will ... cend .. t the ont.lde 
and descend near the center ot motion . where tbe water 
Is conslder .. bly lower, will the unequ .. 1 hlght of the col. 
umns In which the chains .. re mersed Imp .. rt motion 
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to tha chains .  and If not. why Is the bnoyant effect 0 
the liquid In thl. case different from what It Is when a 
rest ? 

COMMUNICATIONS RECEIVED. 

The Editor of the SCIENTIFIC AMERICAN 
acknowledges, with much pleasure, the re o 
ceipt of original papers and contributions 
upon the following subj ects : 

On a Ball dropped into the Earth, etc. B y  
J. L. B. 

On an Aerial Electric Ship. By C. W. W. 
On the Hanging Rope and Pulley. By 

M. M., by C. B. T . ,  and by N. P.  M. 
On Large and Small Water Wheels. By 

G. P. 
On a Crooked Stick. By A. A. C. 
On a Gasoline Accident. By W. L. W . 

Also enquiries from the following : 
P. A. T.-J . M.-M. P. C .-T. C. H . -G. C. H.-A. H.

J. M. M . -G. B .  & P.-H. H . -N. R.-J . 'l'.-H . G. J.
G. & A. 

Correspondents in different parts of the country Bsk 
Who sell . ..  plow th.t will .cour as well In black prairie 
land (Texas) 8s in a sandy Boil ? Who makes sawing 
machines for felUng trees ? -Who makes magnets to or 
der ? What is  the best protector fur wood work exposed 
to the weather? Who maKCS cork cutt ing machinery ? 
Who rna-kes machines for packing coffee, etc . ,  in paper ? 
Who makes furnaces for restoring spent alkalies ? Who 

m .. ke. twist drlll ••  of dlffere"t kinds ? Who h .. .. p .. t 
ent plan for building lime kiln. ? Who m .. kes Iron slat 
blinds • •  ultable for brlck·fronted buildings ? Who m .. ke. 
port .. ble p.p" boats ? M .. kers at the .bove artIcles 
wlll prob .. bly promote their Interestl by advertising. 
tn reply, in the SCIENTIFIC AMBRICAN. 

Several correspondent. request n. to publish replies  
to their enquiries about the patentability of their I n ·  
ventlons. e t c .  Such enqulrle. will only be an.wered by 
letter, and the parties should give their addresses . 

Correspondents who write to ... k the address of certatn 
manufacturers, or where speCified articles are to be had 
a.lso those havtl1g goods for sale,  or who want to find 
partnen. should send with their communications an 
amount sutllclent to cover the co.t ot publication under 
the head of " Business and Personal," which Is specially 
devoted' to .uch enq ulrle •. 

rOFFICIAL.] 

Index of Inventions 
FOR WHICH 

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

March 3, 1874, 
AND EACH BEARING THAT DATE. 
[Tho.e marked (r) are rels.ned p.tent •. J 

Aci d ,  makin g  acetic, L. Brumlen . . . . . . . . . . . . . . . . . . .  148,081 
Addrcssl n g m  .. chlne, L. Bailey . . . . . . . . . . . . . . . . . . . . . . 148.108 
Agricultural Implements. teeth for. J. K[ng . . . . . .  148,21 8 
AI .. rm. lire. A. F. & F. B. Johnson . . . . . . . . . . . . . . . . .  148,215 
Altltnde Instrument, H. Linton . . . . . . . . . . . . . . . . . . . .  148,222 
Auger. earth. G. M. Fil.tead . . . . . . . . . . . . . . . . . . . . . . . .  148.199 
Awl haft, T. Harrington . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.053 
Awning. C. L. B .. rne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,105 
B.g· holder. J. M .. yell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.078 
Bale tie. cotton.  J. R. Kennedy . . . . . . . . . . . . . . . . . . . . .  148.068 
Bark from logs, removing, G. Ames . . . . . . . . . . . • . . .  148,161 
Barrel head, P. H. Gr[.wold . . . . . . . . . . . . . . . . . . . . . . . .  148,209 
Bath tub plug, etc . •  A. C. Brownell . . . . . . . . . . . . . . . . .  148,172 
Bedstead for woven wire mattres ••  J. G. Smith . .  148.254 
Bench plane. Q. Rice . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . . .  148,090 
Billiard t .. llle chalk box. H. W. Collellder . . . . . . . .  148 ,181 
B!lliard table deSign .  N .  Stoll (r) . . . . . . . . . . . . . . . . . . . .  5,779 
Blind and s.sh f.stener, W.  O. Pond . . . . . . . . . . . . . .  148,188 
BOilers. etc .• covering for .team, J. N .  Colby . . . . .  148.190 
Bolt. se .. l.  J. Kinzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,219 
Boot and shoe Insole. Teague & C[.rk . . . . . . . . . . . . . 148,044 
Boot .oles, .quarlng, J. R. Reed . . . . . . . . . . . . . . . . . . .  148,243 
Bottling .nd corking m.chlne, J. & D. Fergus " . . . 148.198 
Butter worker. A. J .  Dibble . . . . . . . . . . . . . . . . . . . . . . . .  148,191 
Caliper. E.  Horton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,065 
Camera. port .. ble. C .  A. Agren . . . . . . . . . . . . . . . . . . . . .  148,019 
C .. n. milk transportation. G. W. FInke . . . . . . . . . . . .  148.1 1 4  
C .. ndlestlck. D .  Bourland . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H8,Ie6 
C .. r axle j onrn .. 1 bearing. J. McGee . . . . . . . . . . . . . . . . .  148.281 
C .. r br .. ke, .. utomatlc. W. V. Robolns . . . . . . . . . . . . . .  148.0!I2 
C .. r brake mech .. nlsm. C. H. Hadley . . . . . . . . . . . . . . . .  148,210 
Car coupling. R. Gilchrist . . . . . . . . . . . . . . . . . . . . . . . . . . . 148.:105 
Car conpllng. M. B. M.rcum . . . . . . . . . . . . . . . . . . . . . . .  148,227 
Cer coupling, W. Mlchael . . . . . . . . . . . . . . . . . . . . . . . . . .  148,283 
Car. dumping, E. M. Heaselbom . . . . . . . . . . . . . . . . . . . .  148,059 
C .. r ven Wator, r .. tlroad . G. E .  Crutchlleld . . . . . . . . .  148.188 
Gard teeth, se tting, S. E .  Guild . . . . . . . . . . . . . . . . . . . . . 148,051 
Cargo. preventing .hfftlng of. R. Quintavalle .. . . .  148,140 
C .. rrlage curt .. ln fastening. Bannlhr & Rhode . . . .  148,104  
C .. rrlage safety .trap. J .  F .. rrls  . . . . . . . . . . . . . . . . . . . . .  149,048 
Uarrlage sprlng, .J . W. Gosling . . . . . . . . . . . . . . . . . . . . .  148.208 
Caster for trunks. M. Schwel in  (r) . . . . . . . . . . . . . . . . .  5,776 
Ca.tlng mold bea,rd., chi ll /'or, J. Oliver . . . . . . . . . . .  148,286 
Ca.tlng mold bo.rd., chl ll /or • •  J. Oliver . . . . . . . . . . . 148.237 
Chair. folding, G. McA.[eer . . . . . . . . . .  : . . . . . . . . . . . . . . .  148,280 
Chimney ",veeplng appar.tus,  .J . M.  Curless . . . . . . . 148,184 
Churn. rotary. O . Cary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,17� 
Clg .. r boxe •• revenue guard tor, W. Wohltm .. nn . . 148,1�9 
CI .. mp. book. D. Seawright . . . . . . . . . . . . . . . . . . . . . . . . . .  148,249 
Clamp. rope, J .  P. Smith . . . . . . . . . . . . . .  : . . . . . . . . . . . . .  148.14� 
Cloth. etc., "pparatu. for stretching. 1. E. p .. lmer 148,082 
Cloth .hearlng, A. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . 148,171 
Clothcs pin, Reid & Berry . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,088 
Clutch, machtnery , A .  B. Bean . . . . . . . . . . . . . . . . . . . . . .  148,165 
Cooler, milk. Porter, Foster, & Eaton . . . . . . . . . . . . . .  148,241 
Corn crib, J. M .  Wi l t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,271 
Cotton gin. E. Bucklin, Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  148,175 
Culinary veosel. G. R. Moore . . . . . . . . . . . . . . . . . . . . . . . . 148,130 
Cultivator. B. D. Tabor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,261 
Cnltlvator. B.  D. T.bor . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,262 
Cultlv .. tor, cottori, E. M. He •• e lbom . . . . . . . . . . . . . .  148,060 
CuIHy .. tor. hand, W. Mar.h . . . . . . . . . . . . . . . . . . . . . . . .  148.226 
Dlgger, post hole. N .  W. Gay . . . . . . . . . . . . . . . . . . . . . . .  148,204 
DitchIng m .. cli lne. A. M. Nel.on . . . . . . . . . . . . . . . . . . . .  148,080 
Door, glass screens, W .  Tunstfll .  . . . . . . . . . . . . . . . . . . .  148,158 
Door check. H. Cope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.087 
Drllllng m.chine. rock. E.  S .  Winchester . . . . . . . . . .  148,278 
Ear ring. C.  F. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.086 
Ejector. J. A. Cudllpp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.111 
Ejector, W. J. SherrIff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,�1 
Elev.tor. h .. y, D .  N. Webster . . . . . . . . . . . . . . . . . . . . . .  148,267 
Elevator. hydranllc. Johnson & Thnr.by . . . . . . . . . . .  148,128 
Elev .. tor. wlndla.s water, N. B. Vosburgh . . . . . . . . .  148.286 
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Engine cyHnder lubricator, C. B. True.dell . . . . . . .  148,265 Engine, direct acting steam, T. Hanson . . . . . . . . . . .  148 052 
Engine piston balance v.lve, S. Maltby . . . . . . . . . . . .  148,075 
EngJne Ptop valve. etc., G. C. Howard . . • • • • • • • • • •  148.2 :4 Equal lzel for vehicle .prlng., E. P. Carter . . . . . . . .  148,033 Eye gla.s, A. Serln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.147 Featber renovator. C. Seaman . . . . . . . . . . . . . . . . . . . . . .  148.146 
Fence, portable, J. M. WaIH . . . . . . . . . . . . . . . . . . . . . . . . 148,1 56 File e.cape, H. P. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.166 FIre extfnguisher, W. C. JJruBon • • • • • • • • • • • • • • • • • • • •  148,173 
Fish hatching apparotu •• N. W. Clark . . . . . . . . . . . . . .  148,03; Flour chest and bread table, J. M. Jone . . . . . . . . . . . .  14",067 
Fog Signal, G. C. Pattl.on . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.Q8.I Fuel, burn ing liquid, M. William . . . . . . . . . . . . . . . . . . .  148,270 
Furnace, J. F. Beltevllle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,167 
Furnace daors, goyernor for, A. C. N orcrOES • • • • • • •  148,132 Furnace. rever; .. atory. J. O. Stewart . . . . . . . . . . . . .  148 000 Fllrnace, gaseous fuel , W. & G. H .  SeHers . . . . . . . . .  148,250 Gas from coal, etc. , ma.king, D. Davison . . • . • • • • • .  149,1S8 
Ga., mak'ng coal. D .  Davl.on . . . . . . . . . . . . . . . . . . . . .  148,187 Gas, purifying. St. Juhn & Rockwell (r) . . . . . . . . . . .  5,777 Gas, p llr fylng, W. H. St. John (r) . . . . . . . . . . . . . . . . . .  5,778 
Gu .t :lve, Wltteck & Steinmetz . . . . . . . . . . . . . . . . . . . . 148,158 G,te. automatic. )f. M. Kenney . . . . . . . . . . . . . . . . . . . .  148,217 Gate, farm, G. Van Riper . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148, 155 
Gear, running, W. H. Hathaway • • • • • • • . • • • . • • • . • . • .  148,118 Gearing, stone sawing, J. D. Husband, Jr . . . . . . . . .  14R 030 Glass in oval frames, cutting, G. Helfrlch . . . . . . . . . .  118,119 Grain meter. J .  Hemingway . . . . . . . . . . . . . . . . . . . . . . . .  I J8.120 Gun lock, A, Spaulding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,150 H.mmer, nail, G, Peck, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,240 
lIar"ester dropper, J. F. Black . . . . . . . . . . . . . . . . . . . . .  14!J.169 
I1arves t er dropper, D .  Whitmore, Jr . . . . . . . . . . . . . . .  1 48,101 
Hoe' ringer, G. Stevenson . . . . . . • . . . . . . . . . • . • . . . • . • . . .  148.�56 
Hook, holo tlng, .T . Tappan . . . . . . . . . . . . . . . . . . . . . . . . . .  148,268 
nOok, anap, S. Reynold, . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148 24.l 
Horses, detaching, I. Thom,son . . . . . . . . . . . . . . . . . . . .  140,152 
Horseahoe machine, C .  H. Perkins . . . . . . . . . . . . . . . . .  1 48,085 Hosf' , hydraul ic, E. A. Street . . . . . . . . . . . . . . . . . . . . . . . .  148,258 Hydra'lt stop bol' , WI lliamson & Hornung . . . . . . . . .  148, 102 
Hydrorarbons. burning, C. J .  Eames . . . . . . . . . . . . . . 148,OJ2 
Iudla rubber articles, makfoR', E. R. Bart . . . . . . . . . .  148,1 64 Insect gun, W. KeuDlsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.0(9 Iron, apparatus for puddHng, .J . Davies . . . . . . . . . . . .  148,112 
Jewelry, pin fasten ing for, Lyons & Abrahams . . .  148,:':23 
Lamp, J . F .  Marah . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.076 Lamp chimney holder, H. T. Sanford . . . . . . . . . . . . . .  148.144 Latca aud lock combfned, C. Robf. rts . . . . . . . . . . . . . .  148,G91 l,athr, J. MOC8s iuger.':'-.- . . . . . . •  : . . . . . . . . • . . . . . . . . • , . . .  14 l ,234 
L.,t block fasten ing, L. S. Wright . . . . . . . . . . . . . . . . .  148.275 
Liquid mea.ure, Eller & Goetz . . . . . . . . . . . . . . . . . . . . .  148,197 Luck for doors, etc. ,D. Wolf . . . . . . . . . . . . . . . . . . . . . . . .  148,274 Loom harness, J ,  Sladdin . . . . . . . . . . . . . . . . . . . . . . . . .. .  148,2..J)�j Loom harneqS, mak l ng, J. Sladdfn . . . . . . . . . . . . . . . . .. 148,252 Loom selvage ltuard. J .  Clayton . . . . . . . . . . . . . . . . . . . .  148,086 Loom s r. utt lc, \V. M. Parker . . . . . . . . . . . . . . . . . . . . . . .  149,134 Loom �buttle, W. M. Parker . . . . . . . . . . . . . . . . . . . . . . .  148,135 
Lubricator. W. S. GIlI.n . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,206 Match care or .pHn t , J .  E. C01lln . . . . . . . . . . . . . . . . . .  148,109 .,\t essurin g silk tn spools, J. D Cutter . . . . . . . . . . .  148,185 Medical compound, P. & L. PrasH . . . . . . . . . . . . . . . . . .  14H . 139 �rl11.tone drlver , M. Holden . . . . . . . . . . . . . . . . . . . . . . .  148.061 Mo lding strips, ,he.thlng curved, B. F. Gale . . . .  148.115 Monument, M. A. Richardson . . . . . . . . . . . . . . . . . . . . .  148 ,245 Motion, preventing retrQgrade, W. Cloull . . . . . . . . . .  148, 179 
Mower. l.wn , J, C. & C. J. Sturl!'eon . . . . . . . . . . . . . . .  ;48.260 Musfc leaf turner, G. Sweatt . . . . . . . . . . . . . . . . . . . . . . .  1 49,151 
MU8Io"l lnterv8 Is, lndlcattng, S .  D. TtlImaR . . . . . . . 148,097 
Nail plate feeder, J .R .  Finney . . . . . . . . . . . . . . . . . . . . . .  148,200 Neck Ite, O. Kueppers . . . . . .  " . . . . . . . . . . . . . . . . . . . . . .  14R.221 Nut machine . P. Eley , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.195 Oll'al , treati ng, W. F. John . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,107 
on tank IItting. H. F. & A .  S. Snyder ,  . • . . • . . • . . .  " . 148,095 Oi l ing apparatus, pulley. C. E. Helme . . . . . . . .  ; . . . . .  H8.062 
Organ stop action ,  T. Winon . . . . . . . . . . . . . . . . . . . . . . . .  148,212 O verseaming maehine, etc., E. CorneJy . . . . . . . . . . . .  14�,182 
p.n, mIlk , E. Gate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.045 Pan, baking, J. D. Mason . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.�28 Paper hangtng macblne, R, H. Miner . . . . . . . . . . . . . .  148,129 
Paper pulp dlgesl er, H. J. L.bousse . . . . . . . . . . . . . . . .  148.1�5 Pbotograph mount, J. R. Fitzgibbon . . . . . . . . . . . . . .  148,�01 Photographs. hurDl3hlng, E. R. Weston (r) . . . . . . .  5,7,0 Pbotograph plates, preparing. Wellsl.wskl et al. . 148,269 
1'Ick handle, T. H. B. Correll . . . . . . . . . . . . . . . . . . . . . . .  148,088 
1'Ipe, molding, F. ShiCk Ie . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,094 Pitmau, R. H. Kerr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148,124 
PI.nmg machlne, W. C. Dorton" . . . . . . . . . . . . . . . . . .  148,218 Planing ,hlngies, W. J. Gordon . . . . . . . . . . . . . . . . . . . .  148,207 Phnter, corn. C. F. L, RIsch . . . . . . . . . . . . . . . . . . . . . . . .  148,216 Planter, cotton sfed, J. Dana . . . . . . . . . . . . . . . . . . . . . .  148,186 Plasterer's hawk, J. B. Glazier . . . . . . . . . . . . . . . . . . . .  148,046 PlOW, cUittvatof ,  and chopper, J. J. Watrous . . . . .  148,1 57 Plow. three w heel riding, W. Snow . . . . . . . . . . . . . . . .  148.149 
Plows. chmed moldboud for, J. Oll"er . . . . . . . . . . .  148.2[5 Pre8�, cotton, E. L .  Morse . . . . . . . . . . . . . . . . . . . . . . . . . .  148.( 79 Press, wine and elder, J. Clark . . . . . . . . . . . . . . . . . . . . .  148,034 Pri nting press, G. P. Gordon . . . . . . . . . . . . . . . .  148,049, 148,050 Propeller, marine, W. D. "mlth . . . . . . . . . . . . . . . . . . . . . 148,255 
Pl1mp, stenm , Douds & Harhnff . . . . . . . . . . . . . . . . . . . .  148,041 PurUler, mlddltng., C. S. Fuller . . . . . . . . . . . . . . . . . . . .  148,202 Puriller, mlddll.:>gs, J. J. Moyen . . . . . . . . . . . . . . . . . . .  148.229 Purifier, middling •• G. & E. Walker . . . . . . . . . . . . . . . .  148,099 Railroad curves, turning, J. V. De Noallles . . . . . . .  148,196 R.llroad frog. Thoma. & MUler . . .. . . . . . . . . . . . . . . . .  148,�64 Rai lroad, Btreet, T. J. O' roole . . . . . . . . . . . . . . . . . . . . .  148.288 Railroad switch, Ad.m. et al . . . . . . . . . . . . . . . . . . . . . . . .  148,IEO R.llro.d .wl tch. C. H. Kock . . . . . . . . . . . . . . . . . . . . . . .  148,220 RaIlroad track ,  G. Potts . . . . . . . . . . . . . . . . . . . . . . . . . .  148,242 U.Uroad tresUe, J. N. Beck.r . . . . . . . . . . . . . . . . . . . . . .  148.0;8 Register, hot air, E .n .  Norcross . . . . . . . . . . . . . . . . . . .  148,183 Hegul.tor lor fiujd •• W, L .  Horne . . . . . . . . . . . . . . . . . .  148,212 
Revenue guard for cigar hoxes. W. Wohltmann .. 148.1"9 Roof, metal lic, J. S. Balfour . . . . . . . . . . . . . . . . . . . . . . . .  148,O�2 S.us.ge stuffer. J. L .  Haven . . . . . . . . . . . . . . . . . . . . . . . .  148.211 S.w, J .  W. Branch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,027 Saw guide frame, D. J. Parmele . . . . . . . . . . . . . . . . . . . .  148,186 Saw h .. nger, gll.ng, H. C. Butler , . . . . . . . . . . . . . . . . . . . . 148,032 Saw, wood, P. Painter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,239 SeWing la.t, De Courgey ,t al . . . . . . . . . . . . . . . . . . . . . . . 148.189 Sewing macblne, G. C. Bishop . . . . . . . . . . . . . . . . . . . . . .  h8,0�4 Seo;lng maCh . hemmer,etc .. H. C. Goodrlch, 148,047. 148,048 Sewing machine winder, M. & M .  G. Cook . . . . . . . .  148,110 Sewina' machlne motor. G. W. Manson . . . . . . . . . . . . .  148,22.'; 
S"wlng m.chlne threader, Doolittle et al . . . • • • • • . .  148,192 
Sewing machine shuttle, J, Knox . . . . . . . . . . . . . . . . . .  148,07? Sewing m.chlne tucker, K. Bou!l1on . . . . . . . . . . . . . . .  148,025 
Shafting, hanger and box tor, C. E. Holt. . . . . . . . .  148,063 
Stllrt bosom,  A. F. Cha'e . . . . . . . . . . . . . . . . . . . . . . . . . . . 148,177 
Shirt cuff, A. F. Cha.e . . . . . . . . . . . . . . .  · . . . . . . . . . . . . . . . .  148,l7e Shoe sbove, T. Harrington . . . . . . . . . . . . . . . . . . . . . . . . . .  148,054 Shoe tip, etc. ,detachablo .M. H., L., & A H .Levett 148,126 
Shovel, snow, C.  L. '1arsh . . . . . . . . . . . . . . . . . . . . . . . . . .  148.077 Shovel, wooden scoop, J. Valley . . . . . . . . . . . . . . . . . . .  148,154 �hntter worker, W. Adams . . . . . . . . . . . . . . . . . . . . . . . . . .  148.018 Sifter, astl, S. B. Sexton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,098 Slate., etc .. composttton for,G. W.M.Bookwalter 148,170 Sled, S. ". ::Itewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,257 Soapstone, ornamenting, J. B. T. Baker . . . . . . . . . . .  148,161 Soda water, etc., fountain for,B. M. Green . • • • • • • •  148,116 
Spllrk arrester, W. Pbllllps . . . . . . . . . . . . . . . . . . . . . . . . .  148,181 Spinning ring, A. J. D8IlIell . . . . . . . . . . . . . . . . . . . . . . . .  148,040 

Jtitutifit �ttttritln. fApRIL 4, 1 874. 
____ !L 

Spoon engraving chuck, Fifield �t al . .  . . . . . . . . . . . . .  148, 118 
Stalk cutter, E. M. He.l!elbom . . . . . . . . . . . . . . . . . . . . . .  148,058 StencU plate, S. W. Ree.e . . . . . . . .  ' . . . . . . . . . . . . . . . . .  148,087 Stove, gas, Wltteck & Steinmetz . . . . . . . . . . . . . . . . . . .  148,15!' Stove platforms, C. Brownell . . . . . .  148,C'l8, H8,C29, 148,030 Sugar, manufacturlng cnbe, A. F. W. Partz . . . . . .  148,083 SUti'ar, cutttng cube, H. Schnttzpan . . . . . . . . . . . . . . . .  148,145 Su.pend .. s, W .  Dunb.r . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,19$ Suspender., S . W. Johnson . . . . . . . . . . . . . . . . . . . . . . . . .  148,216 Swing, Circular, M. L. Re�nold . . . . . . . . . . . . . . . . . . . . . .  148,141 Table, game, C. Bnckley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,174 Tanning, G. W. Hatch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,056 Tanning reehuspenslon staple. A. S. Riggs . . . . . . .  148,142 Target, O. Schneeloch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,248 Tbtll coupling, J. R. Little . . . . . . . . . . . . . . . . . . . . . . . . . .  148,127 Tobacco pipe. G. Aymard . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,162 Tool handle, S. Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,057 Tool handle. W. MeNlece . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,282 Trap, animal ,  F. J. Eldred . . . . . . . . . . . . . . . . . . . . . . . . . .  148.19J 
Tyre· bending machine, S. Hoobler . . . . . . . . . . . . . . . . . 148,122 Tyre·settlng machine, M. D. King . . . . . . . . . . . . . . . . .  148,071 Tyre-np.ettlng macblne, M. D. King . . . . . . . . . . . . . .  148.070 Vault cover, A. Schatz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14� ,217 VehIcle axle, G. Hopson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,064 Veblcle pole and shaft, J. Maguire . . . . . . . . . . . . . . . . .  148.224 Vehicle running gear, H. Crooks . . . . . . . . . . . . . . . . . . .  148,089 Vehicle wheels, hub for, W. S. Bishop . . . . . . . . . . . . .  148.168 Vehicle spring equalizer, E. P. Carter . . . . . . . . . . . . .  148,088 Ventilator, car, G. E. Crutchlleld . . . . . . . . . . . . . . . . . . . 1 4Q,I8S Vessell, constrncth.n of, S. J. �{ackle . . . . . . . . . . . .  148.074 Wagon. dumping, C. Campbell . . . . . . . . . . . . . . . . . . . . .  148 108 Wagon, dumping, H. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . .  14�,C55 WHgon seat, A. W. & J .  C .  Mmer . . . . . . . . . . . . . . . . . .  148,1 :8 Washing machIne, A. S, Babblt . . . . . . . . . . . . . . . . . . . . . 148.U'll 
Water closets, siphon for, J. Anderson . . . . . . . . . . . .  148,0:0 Water cloaets, valve fbr, A. Tyler . . . . . . . . . . . . . . . . . .  148,098 
Water meter, J. E. Boyle, . .  ..c . . . . . . . . . . . . . . . . . . . . . . .  14!J,026 Water meter, Leonard & D.ennfson . . . . .  -' . . . . . . . . . .  148,078 Welts, cutting, J. H. Gardiner . . . . . . . . . . . . . . . . . . . . . 148.208 
Whl1lletree, D, R. Elkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148,100 Wlndmt l l ,  G. A. & C E. Myers . . . . . . . . . . . . . . . . . . . . . .  148,181 
Wlndmtll . F . .c. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,100 Window frame, S. Hare . . . . . . • . . . . . . . . . . . • . . . . . . . . . .  148,1 17 Window gnard, C .  F .  Ro.chmann . . . . . . . . . . . . . . . . . .  148,148 Window pultey, R. H. Norris . . . . . . . . . . . . . . . . . . . . . . . .  1 18.081 Window sash. D, N. Web.ter . . . . . . . . . . . . . . . . . . . . . .  148.258 Woven fabrics. etc . ,  stretching, W. Hender�on .. 148,121 
Wrencb, pipe J. L. Ripley . . . . . . . . . . . . . . . . . . . . . . .  148.089 Wrench , pipe, H .  C .  Stou1l'er . . . . . . . . . . . . . . . . . . . . . . . .  148,259 

APPLICATION FOR EXTENSION. 
Applications have been duly !lIed and are now pendln� for the extension of the foUowlngLetters Patent. Hear· Inlts upon the respective arpHcations are appOinted fOT 

the day. hereinafter mentlnned : 23,688.-MARKING CLOTD.-H. W. Fuller. May 20. 
EXTENSI01.'l S GRANTED, 

27,857,-T ABLE CUTLERY .-J . W. Gardner. 27,89t,-FoLDING AND PASTING MAcDrNR,-G. K. Snow. 27.403.-STEAM AND FrRR RXGULATOR.-J. Woodrnff. 
DESIGNS PATENTED. 

7.WS to 7,�11.-CARPETS,-T. Barclay, Lowell, Ma.s . 7,2 12 ,-BuRIAL CASKET.-F . W. Blele, Ne .. York city. 7,213 t0 7.221 .-CARPRTS.-R. R. Campbell, Lowell, Ma.s 
7,222 t'1 7,224 .-CARPETB .-J. Hamer, Lowell, Mass. 7 .225 .-CARPET.-C . S ,  Lill ey, Lowel l ,  Mass . 7,�26 .-CA'RPKT.-D . McNatr, Lowell, Mass. 7.227 and 7,228.-BrRD CAGR .-G, R.Osborn e! al.,N.Y. city 7,:<29 and 7,230.-TYPES.-\V. H. Page , NorwJch, Conn . 7,231 aud 7.232.-RuCHEB.-E . C. Wooster, New York city. 

TRADE MARKS REGISTERED. 
1,651 .-HABD SOAP.-Bu1l'alo Soap Co., Bn1l',lo, N. Y. 1,652.-COLORS.-T. Buswell, Solon, Me. 1 ,653.-SHIRT8.-H. Chrlslensen, Cbtcago . ,  Ill. 1,654.-LuB1UCATINO OrL,-Loomls & Co" Plttsbl1rgh,Pa 1,655.-WELDrNG COMPOUND,-H. Schlerloh, J. Clty, N.J: 1,656.-WATCHEs.-National Watch Co .• Elgin, Ill . 
1,657,-MRDlCAL COMPOUND.-H. A. Tilden, New Leba. nOD, N .  Y. 1,658.-CH""S".-A. H. Turner, Brooklyn , N. Y. 1 ,659.-ToBAcoo.-Well & Co . ,  New York city. 1,660.-AL"8.-A. W. Wlckes. N. Y. 

SCHEDULE OF PATEN T FEES. On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 0 On each Trade Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8�� 
On filing each application for a Patent (17 years) .  '1� On laRulng each original Patent . . . . . . . . . . . . . . . . . . . . . .  8�0 
On appeal to Examlners.ln·Chlef . . . . . . . . . . . . . . . . . . . .. l0 On appeal to CommiSSioner of PatentB . . . . . . . . . . . . . .. �O 
On application lor Rel.sne . . . . . . . . . . . . . . . . . . . . . . . . . . . .. aO 
On application tor Extension of Patent . . . . . . . . . . . . .. �O 
Ongr&ntlng the Exten.lon . . . . . . . . . . . . . . . . . . . . . . . . . . . .. IJO 
On filing a DI.clalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81 0 On an application for Design (8� yearB) . . . . . . . . . . . .. 10 
On appllcatton for Design (7 years) . . . . . . . . . . . . . . . . . .  81� On application for De.lgn (14 years) . . . . . . . . . . . . . . . . .  '30 

CANADIAN PATENTS. 
LIST OF PATENTS GRANTED IN CANADA. 

FEBRUARY 24 to MARCH 3, 1874. 

3,169.-Wm. C. Shlpherd, Cleveland, Caynhoga connty. 0., U. S. Improvements on th\1lletree stubs, called " Shlpherd's Improved Whl1lletree StUb." March 5,1874. 3.170.-Wm. McKean, Toronto, York coun ty, Onto Im
provements in mpst cutters , Called II McKean's Meat Cutter." March 5, 1874 . 8,171.-J. W. Meaker, Detroit, Wayne county, MiCh., 
U. S. Improvements In self.closlng doors for hatcb . 
ways, ca.lled " Meaker's Self·Closing Doors for Hatch_ ways." March 5, 1874. 8,17'�.-A. Muhlelsen . Ottawa, Putnam county, 0., U. S, Improvements on hounds for vehfclf'B, called " Mubleisen's Bent Hounds for Wagons, etc." March 5, 187� . 

8,178.-R. C. Margeson, Haltfax, HaUfax county, N. S. 
Medtcine for cure of the stone, gravel, and other diseases of the urinary organs, called II CalcnUfuge . "  March 5 ,  1814. 8,174.-J. A. Tupper, Ottawa, Carleton county, Onto Improvements on washtng machines," called U Tup. 
per's Washfng Ma.ch1ne." March 5, 1874 . S,t75.-D. Mack, BarneSVille, Bourbon county, KAn . ,  
U .  S. Improvements on (larden culttvattngo Imple. ments, called " MRCk'i Ga.rden Cultivating Implements." March 5, 1874. 3,176,-G. Casey, Ottawa, Carleton county, Onto Improvements on a machine for washing clothes, called " Casey 's Improved WaSher and Wringer." March 5, 
1871 . 8.171,-G. J. and J. R. Wilson, Ottawa, Carleton county, Ont. Machine for wa.blng clothes, called " WII.on's 
Common Sense Washer." March 5, 1874. 8,178.-J. A. Knight, Anburn, Androscoggin county. Me . ,  U. S. Improvement. o n  tables, called " Knlgbt's Im. proved Drawing or Writing Table . "  March 6, 1874. 

8,179.-T.A.  NorrlR and C. Lockman, Hamilton, Went. 
lliworth county, Onto Apparatus for lifting coal cln-

dera wltbout dnlt. called " Norrll & Lockman's 1m' 
proved Coal Cinder Sifter. " March 6, 1874. BA VENo" NEW STYLE, IRON CrRCULAR SA W TABLE-a tool tTlfAPPBOAOHED in Its l1ne in AlL good qual: t!es. No Pattern .b�p can alford to be wtthout one . Send for clrcnlar. 

8,180.:"'S. F. CowIe., Coventry, Vermont, U. S. Improve. 
ment on apparatus for cooling and preserving milk. 
called " Cowles'. Milk PreRerver. " March 6, 1874. 

8,181.-G. Morton, Orwell, Elgin county, Onto Improve. 
ment. on a machine for burnishing photographs, called 
It Morton 's Improved Burnisher." March 6, 1874. 

8,182.-S. W. Emery. Portland, Cumberland county, Me., 

81·b�Ji��IU::,�e�.nN:�
h
i!'���.n at 

W. H. HAVENS. Paterson ,N . J  
=R=--=E=I L::-:L::-:Y--'=S-=P-A-=T-E-N-T-E-X-T-E-N-SI-B-LE IRON U. S .  Improvements on four wbeel railway cars, 

i called " Emery 's Improved Four Wheel Rail way Safe· ty Car." March 6, 187J. 
8,18S.-W. R. Jolley, North RepPR Rectory, Norfolk connty, England. Improvements In ltfe rafts, c.lled 

.. Jolley's Life R.ft." March 6, 1 871. 
3,184.-A. MacKay and G. Jones. Montreal, P. Q. Pro· cess for preventing and nentraUzing sour beer, stont, ale, and other maltecqUquorB, called " MacKay & J oneB'd 

Preservative and N eutraUzer of Beer, Ale, Stont, and Flnlngo •. " March 7, 1874. 
'3,18.-'l.-Ja8. Morr18on, Toronto. Ont .-Improvements on check valves, called" Morrison's CombIned Adjustable Check and Globe Valve." Marcb 7. 1874. 
3,186.-J88. Morri80n, Toronto, Onto Improvements on water gagf'S for steam boilers.�called U llorMBon's Improved Adjustable Water Gage for Steam BoUers." March 7, 1874. 

--_ .. - � .... 

, PATENTS � 
1 he pUbliSHers of tne 80IEN'l'lFIO AMERlCAN have acted as sol lcttor. of patent. In the United States and foreign countries fer IRore than three quarters of a cen. 

sury. More than FIFTY THOUSAND inventors have Q,vaUed themselves of their services. All patents secured through this agency receive a special not ice In the 
SCIENTIFIO AMBRIOAN, which froquently attracts purchaser8 for the patent. 
Inventlons examtned. and advice as to patentabUlty free 
Patents obtained In the beot manner, and with a. lit. tie delay as possibl e. 
C�veat. prepared from either model or drawings, and !lIed In the Patent 01llce at short notIce. SpeCIal examInations as to the patentabtltty of Inven. tlon. made, at the Patent 01llce, on receipt of model or drawing and description ; cost for this search and reo port, $5. 
Trade Mark •. -The nece8sary papers for Recnrlng protection to manufacturers and merchants in this country ana abroad are prep.red at this 01llce . 
Deslll'n P�tents, for protecting artists aDd <leslgners of any new ornamental work, are quickly and cheaply obtained through this 01llce. 
Copyrlghll obtalned. 
Foreign Patent. are soliCited In all conn tries where 

patent law. exist. Pamphlet., containing the cost and fult particulars, maUed on appltcatlon. Canada Patents.-Canada Is one of the be.t countries for patent.. The cost depend. npon the length of time for wblch a patent Is desired. Full particulars by mall 
on application. We shall be happy to confer with Inventors, examine 
their models and drawlnga, and advise with them as to obtaining p.tent. without consultation fee. For every kind of Information pertaining to patents, at home or abroad. 
Send for pamphlot , 1I0page., containing laws and fnll directions for obt.lnlng patents. Addres. 

MUNN & CO •• Publishers �CIENTIFlC AMERICAN, 
3')' Park Row. N. Y. BRANCH 01'l'IO£-Corner F and ')'th Streets. Washngton, D. C. 

�dl1trtitltmtuttl. 
B ack Palre - - - - - - - 81.00 a Une. 
I nside Palre - - - - - _ _ ')'� cent8 a U ne. 

lmgra�jngB mall htad ad1Jortlaementa at tM Bame rate per 
line, by mhlsurement, a8 the lettsr press. Atlverti8ements 
must be received at publication o� as earlll as Frlda1l 
morning to appear in nezl lall1U!. 

NEW WAY TO SELL A BOOK. 
WANTED-A FE W LIVE AGENTS TO Introduce a New Book In a new way. Adapted to Bult the times. Great eXCIteclJent among Agents, who are maklLlg smalt fortunes. Address 

ASHER d; ADAMS, PUBLISHERS, 69 .HB1UUIAN ::)TREET, N. Y.  
" A  Nellrer A pproxlmatlon t o t h e  REA L fo!WAN 

QUILL than AnYthlulr Hitherto 
Invented." 

The OON8TANTLY rNC""ASING sale of tbe 
SPENCERIAN 

D O UBLE ELASTl O 

P E N  S.! 
Is Owing to their Buperior writing quamle., as atte.ted by tbe edl torl.1 endorsement of over 1000 paper •• and by Merchants, Lawyers and Bankers w1 thout number. Tney are all made of the best Stee l. I n  the best man . nero by the best workmen In Europe. For Bale bV all 
Dealer •. 

• * * To accommodate those tlJho may wi8h to try thue 
pens, we lCi1l 8end a Carel, containing one each of the 13 
Numbers, b y  mail, on receipt of 25 cent8. 

I VISON. BLA KEMAN, TA YLO R & CO •• 
13S & 140 Gra n d  Street. N. Y. 

WANTED 
Active Men  a nd  Women, Boys and Girls, to sell the i llustrated 

Annua.l of New¥orJ[ and BroJk· lYD Ch urches. SelJa everywhere 
on presentatJOn . Is worth donbit: the vClce litlke u Jor it ; will pleaBe everybody. It Is the be.t work of the kind that hu ev�r been pub. Hshed . Write to tbe pubUsher. tor term., etc. Outllt 

sen t on receipt of fifty cents . When writing. give name. post- ' l:fHce, and State aistlnctly, and say what terri tory Is de.f led .  Addres. 
NELSON & PHILLIPS, 

so� B roadwllY. New York. 

"Little Giant" Injectors 
FOR L O OOMO TIVEo d; 87A T1 0NAR Y  B OILERS. 

Simpl. and Reliable. PH I L.IP S. J OSTICE, 14 North 5th 8t. , Phlladelphla-42 l,Illi St. , New fork. 

PUNCHIllf �:t':'�C:.�tfi\�llytls 
DROP I'DSS. ���.p��� co. 

BRACJ<;S. for Sewer or other Excavations .  They do away with tne labor and loss attendln. the fitting of Vt'oodell Braces, the COD s tan t waste of l imber, and COD. t 1nual jarrlnl!' Of the banks . They do away "'llh the con. tlnoal bre.kages In tbe lower part of the 'heathlng ev. ery Rlx feet lu the old 8lr8 tf-'m, and the loes resulting 
��af�����aie�elo� r� on�fo�a�ll�� 0 Jf�:. O¥hopfyr:�: �o;� �h nletlt tv handle. Size NO . 1 w1H tit aoy excavation. from 2 feet 10 Inches to 4 leet 6 Inches In width. Size No. 2 wtH lit any excavation, from 4 feet 6 Inches to 7 feet In wldtn . SLOte and Couoty Rights for '. Ie WM. HKILLY. 189 Lafayette St . ;Newark, N.J. 
lOW A AND NEBRASKA ! 
MILLIONS OF ACHES OF THE BEST LA�D tn t�e WCbt, for stlle on Ten Years' VredU, at 6 per Vent Interest. by the lIDl llngLon /to Missoul'l «Ive .. Ral1roa� Company. 

NO PAYMENTS REQUIRED 
except Interest, tin fifth year. Rtob Soli. warm Climate, long SeR 8oDs, low TaxeM, anu fIfe Educa
tion. Free Fare d.ud low Frei"bt8 on househuld goods to those who 

B U Y  T H I S  Y E A R .  1"0r Circulars and MaDS. with full parllcularo, " ddress 
GEO. S. HARRIS, Land Oom'r. Burlinvton. IowlJ. 

Bookwalter En[ine, 
The lowest · prlcf>d good ElJgfne ('ver COIls f rne led ;  BOl ler alld En�JDf> made of the best cnarcoll l  Iron , Compact, 
substan tia], economlca] ,  tl. ll d  easllv 
managoefi ; Holl"'r. Governor. Pump, d a l l  Trlmmin2'S Complete for run. 

e�)
t
: 
low price 01 (boxing  ex· 

S Horse Power . . . . . . . . ,250 I)(l 
4 � · '  " . . . . . . . . SuO t o  lIT Delivered on Cars at Shops. 

109 LrBE��:.z;;�R�"�°.r?:,v YOR K .  

A LL K INDS OF l RO �  AND STE 8:L DROP � O'{GINGS m�de to order. NEW ENGLAND MO rOR AND MOWER CO. , Danbury. Conn, 
TO INVENTORS.- A  new work intended exc]usfvely for you, belllg an extended Hst of tdf>88 and tmgzefttioDs , al l of which are opt>n tor inven T I on ,  and paying PatenT S sent , post pald� un recet f1 t  of thp. price �l. Address EDITO , :  " ",EGI,:;TE R," Middletown. Ml1� 

FOR S A LE-Four Engine Lathes 36 inches SWing, geared tn face phie-one, I j �  feet between centers. wtLh cross t epd J\ud gearing for screW cutt1ng, made by wood, Light & Co., � or'·ester. Msss .-thrpc, 19 feet between cen ter s, made by Hewes & Phlll1ps, Newark, N. J .  Counter shafts Bnd steady rests co roplete Wltb alt the latn... Used about elgl , t  months turning steel tubes of I L linois and St. Louts Rrhfge, and in first class conr) it lon. Wel�ht about 7,000 I ll s .  each . Also, the superior Te8tinlr lUachin e  of tbe lJIlnols an<1 8t. Louis Bridge f � o . ; a very accurate am! Tt"l table machinr , adayted to all torms of trsts, and of 100 tuns J(f��itI·. N1bJotds,tKe�:l���fBt����hee�g�pa:1,'l!ltt�� burgh, Pa . 
BUSI�TESS oDenlngs In all sections. A monop. H olV. "1000 to $5000 c.pl1.l reqUIred .  Clreular. of �'. I .  SAGE, Sprlngllel�. Mass. 

-���-
B U TTO N - H O L E  W O R K E R . 

life t i m e .  The 
Rtitching can be 
done fine or coarse, and with pt>rfecl 
mechanical nccu
racy. The 1lTan�� 
�:�\t��h���

n
!! 

worth than 
the 

want 
or 

HOLTZ AP1fFIL'S NEW SYST El\1 of Scales of Equal Parts, apDlIcable to varlOU� purposeB of En-
��

n
oe��\�c:l

n
�q!{i��tri;et,���h �C���C�i�ll�OC:C��p�� Plate. 8.0. Boards . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . .  $1 . 25 

STON EY'S THEORY OF STRAINS IN GIRDEl<S and Simllor Strllctures. with Observations 
�� ��;e:-lr�If���I���[rT��gr�r�re;����Ct�'r��l� T�!e; and Rev18ed Edition, wttK numerous IUnBtiafIoDA. Royal 8vo., clolh . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . .  '15 ,00 

FUEL. By C. W. Siemens. To which is  appended the Value of Artificial Fue ls 8 S  compared with Coal . By Jonn Wormald . Being No. 9, Van Nostrand's Eclence Series. l8mo. Board.; . . . . . . . .  50c . D. VAlS N0STRAND. PUBLrsH"R. 
• .. * Copies se� Wr��:aly �afl:�nwr����ritS�f �r�:e.l�orK. 

THE JOHN HARDICK 

Niagara steam Pump. ___ H_U_B_B_"-RD & ALLEN, Brooklyn, N . Y. 

FOR S ALE-A valuable improvement in Corn H1Isking Implemen t. For particulars ant.! 
l�!':.��'iio�Il:��

e
:!k��� o�"l����. �·o:' i1tCHMELTZER,  

Watcbmen's Detective Clocks. 
Portable . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Prlce. $34. Gold. A. STEENCKEN, Montreal . P. Q , Canad •. 

To M ANUFACTUREUS.-A SASH AND BLI�D FAC. TOHY. &c .. ln good orl1er, on rail road, at Cooperstown , N .  Y. t five }Jours west of AlDany) f .r sale V E RY LO \IV .  entire or a sbare ; a �eBpon�lblp, buyer, wi th metins,. can have long ttme aud JOans for f'nlar"lnJl busines8 Address H. II. WALKEH. Cooperslo " n ,  N. f, 
. 

SCROLL SAWS, 
THE CHEAPEST AND DES'I' IN USE. 

" B I C K F O R D'S PAT E: N T  ANTI FRICTION 
se'R O L L SAW. 

L E:W I S f AO I N, AG ENT, C I N.'TI. O .  
Send for cir.:mlars . LAFAY"TTJt:, Ind., June 16, 1873. Mr , LewlR Fagin-Dear Sir : 1 am uOlng one Of yunr Scroll Saws, and we like I t  vpry mu�h i we think we ean beat any of then hfgn priced saws tor true tlnd smooth work. Please send me one Doz. 14 inch Saw8, mostly narrow.the wIdest not over J.S Inch,and all of them thick. Send by Expr ... C .O .U. Immediately &Jg�WIILtE��' 

© 1874 SCIENTIFIC AMERICAN, INC



BAIRD' S 

FOR PRACTICAL MEN. 
ck?: 't� il r",rJik'k"l�l.'i8!�rJ6'k��\�10�gee�,f rv��C,Jlli be sent, free of p08tag{�, to any one wEo will favor me with hi. addre ••. 

HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER, 

401' WALNUT STREl!:T, Philadelphia. 

srI']'N(1II ])1]-' S For cuttIng DURlneSI 
l I'  I � � Stencns,all slzes. AI •• 

" J.i. J ... complete OUTFITS for Clothing 
Stencil. and Key Checks, with which young men are 
maklug from ,5 to "lO .. day. Send for c.talogue and 
lample. to S.M.SPENCER.1l7Banover St.,Bo.ton Ma ••.  

TRADE MARK rATENTED. 
Tho he,t and cheapest Paint in tho world fO': Iro'!, 

Tin, or Wood. For .ale everywhere. PRINCE S Mh
TALLH] P UNT CO . . Mannfacturer., 96 Cedar St.,N.Y. 

e A  UTION.-Purchasers and consumers are cau· 
�!����. aAI1��ttFtti��hp�IJC.#�t�[ET1£Lrl�jJ11fl� 
will hear onr name and trade mark on each and every 
package. Senu for a. circular. 

R R I G B Y ' S  R ESPLENDES 1' GAS · BURNE 
- Patented June 17, 1873. 

GI\"e. Increased l lght wIth 25 t.o 30 per cent 
less �a8, as IJrov{'d by actual test. Sample maIled f�r 50c. A Ilents Wanted. Add .. ss 

RESPLENDEN1 B URNER CO., 

17'6 West Fourth Street , Clnci�natl. 

GLASS CARDS 
Red, Blne, Green. &e. 
Clear, Trarl8parent,and beau 
Ufully printed in GOLDYour bUQiOP,SB card on 1 00  for $3, post · paid ; 200, $5 ; sam p le . 10c. MU8t hal'; 

.
A�,(�i;;I1�;�'�an�,!::,

ts�f�"'; 

MURDER 
Will out ! Truth Triumphant Agents, old and young, ma.le and female,make more money selli ng our French and AmerIcan J EW· ELRY, BonKS, AND GAMES, 

t llau at aUY l hing f' Jse . Greatest inducements to Agents and Purchase r s .  Catalogues, Terms, and full particulars sent FBER to all. P. O. VICKERY, August&, 1\1 aine ' 

Niagara Steam Pump. 
CHA.8. B. HARDICK, 

2S Adams It .. Brookl:rn. N. Y. 

SP ANISH CEDAR BOARDS. 
14 to � 7'  Feet LonR. a U  Wldtb". 

. Sawed expressly for Shell & other Boats. 
Al80, FULL STO CK OP HARD WO OD L UMBER. 
GCO. W. Bead &. 00 .• S team Band Saw Mm, foot 5th & 6th Sts . ,  E. R., N. Y. 

HA N D  S A W  MIL L-SELF-FEEDlNG.-1 man do work of 8 men gnaranteed. Slit a·lnch tUlluer with t!8se. Send for Circu Jar, . 
L. B. COXE & CO .. 197 Water St., N. Y 

V ICTOR CHURN DASHER sent, prep aid, to any adaress , on receipt of $1 . Allents Wanted. 
_____ C. OSB! 

_
& Y.QY!>,���, .!y: 

Shingle lYIachiDes, 
The be.t In the world. We make three varIeties. Will saw20.40,and 80 Thousand Snlngles per day respectively. Send fOT Clrcul1Lr'J. _,---=-==,,""",W:.:,:.�B�. ;;-HllOER & CO. ,  Fond dn Lac, Wis. 

A N E W  METHOD OF LIG HTING GAS 
B Y  ELECTR1CITY - Being r.pldly applled to tree r � ,  PublIc But Id lngs. Halls a.nd Prlvu.te Dwellings . For particuhu8, address J. H. �1'EVENS, Agent fur the U. H. Elect r i C G •• Lighting Co . ,  282 Washington Stlect, Boston. Mass. 

Dealt'r. UO .... ll m ... r .. .  eud fO:l' priCes to the lII"u u laetllrel'8. 
VAN DUZEN & TIFT. 102 &. 24 at. . CI N CINNAn. 

IT Plea.e m.ntlon thIs paper. �HEMIrALS, R AW M ATER rALS USED ) for Manufacturing Steel. Glass, Pottery, Enamelers o Hol lo\.\' \\'are . &c.,  Arttftctal Stone, �lectroplater8, Soap, Linseed Oil, VlI.l'nilih. )l etal l ic Oxides or Cobalt, 
'I tn. Ant imony, COl iper and Manganese. Lump and Gruund Fl uflrspar. Felspar, Flint and Silex, Wolfram Orf', B loodstone and Lf)ad�tnne, Aebestos of all grade s, Chloride .)f Calcfum, Pure Sulphate Alumina. Carbon· ates Stron t la and Baryta, etc. etc., Soluble Glass or Silicates of Sodll. Bod .PotaSh fnr Paints. Cements Bnd Its mul , 1farlous 8opl tcattoDs. Hydroftuortc Acid of unsur· pa •• ed strength In all sIze packages . Nlcl<el Salts and Anodes, with. d!rf'ctions tor using 1n  Plating, Metals of 
}UbffiUlh,  ArseniC. Aluminium • .Magnes1um, and Platt· num. etc., etc. All oruers addres8ed to us will have prompt ."cut lon. L. & J. W • •  EUCHTWANGEH, Chemis1.8 anu Importers, 55 Cedar St .• New York.. 

Has grpat MAGN'FYING power. u.ed for detecting Coun· terfell Mmley. �hoddy In Cloth, forel�n sub.tance, ln the Eye, In Wounds,£>tr . •  aDd to examine Insf'cts,Flowers and Plante, 1 0 detect flaws fn Mrtals. finrnpss of wood-grain; 
!O f>�����t:;: w:�:!��oo�:c{>:ci:i:�c�ne.cr����) ��i lv�rr t�gJ;� ,P,..o douhle 'Scm'ex Len., I�  Incbe. ln dIameter. Lount_ f'd m I t'alh ·  r. and carried JD t he Vtst pocket . Price, fiO Cen t o ,  lr • •  by mall .  Allent .. wanted. IIlnstrated ctr· cuIs'!!' and terms free. o ddress M. L. BYRN, SO Cedar St . . New York. P. O .  Box 4.€69. 

MACHINERY NI!:W and !H.HAlIfD.-Senll lorClrcular. CBAs.PLACl!" 1 '" co. eo Vesey It •• New York. 

H AS N O  E Q U A L  F O R  V A R I ET Y ,  Q U A LI TY, A N D  E C O N O M Y  O F  I T S  W O R K .  
Jo'or Car Bullde ..... Planlnlr 111111 ... HOOBe Bolide ..... S_h. Doo .. and Blind lIIake ..... AC .. leu •• 

t"rBl. (� .. blnet, C .. r .. l....., and WntrOli Worl" •• 
HORIZONTAl, A.c� ITPRIGIIT BORING IIIACHINE!OI. SUPERIOR TO A1\,. 1N USE. 

PLANTNa A ND lfTA7'CHING ,llA CHINBS, and other Jl'ood."'OI·kinU Ma,,'dncr!l' 
Send for Cata.logue and Prioe·List, BENTEL, MARGEDANT &; CO., Hamilton, Ohio. 

ADVERTISERS ! Send twenty.llve cents to GEO. P. RO WELL & r:O. 4: Park Row, New York, for thetr 
Pamphlet oj one hundred pag .. , contaIning 1I0ts of 3,000 newspa.pers, and estlmate8 sllowing cost of a.dvertlsing. 

MAGNETS-Permanent Steel Magnets 
of any form or sIze, made to order hy 1<' . C. BEACH .. CO., 250 Broadway, New York, corner Warren 8t. Makers of the celehrated Tom Thumb and Miniature Telegraph Instrument •• 

P RICES RED U CED-IRON COTTON TIES. The celebrated Arrow Ties wil l be seven cents per 
found on aDd after March 1 ,  1874 ; and further red-uc 
olf%���dfr��ngg�:�:��'��r::��ni�:r::r8g�:f1di������ to the trade. Sl\me discount on further rednced prices. OfHce American Cotton Tie Co . , l'ew orleansBI�il���74& RAYNE, GEN. AGTS. , No. 48 Carondelet St. 

GEO. W. READ -& CO . •  

STEAM BAND SAW AND 
VENEER CUTTING MILL. 186 to 200 LEWIS ST. ,  Foot 5th & 6th St', E .R . ,New York. ALWAYS ON HAND : FULL STOCK SEASONED HARD· WOOD LUMBER AND CBOlCE FIGURED VENEERS. 

The largcst Stock . The greatest Variety. The lowest prices . 17" Enclose .tamp for Catalollue and PrIce LI.t . 
. P .i,"T E N �r COLD  RO L L E D 

S HAF TING . 
The fact that tbll ,baftlng bIOI 711 per cenL gre�Ler Itrength, a aner anllh, and II truer to gage,tun anr other In use, rendera It undoubtedly themo.t economical. We Bre al.o the sole manufacturers of the CJ:LEBBATBD COLLINS PAT. CoUPLING, and furnl.h Pulley •• Bangers, etc., 

�t��� roo•t approved styles. JbrI�Jlltt�VJ:��fJi.PJl· Try Itreet,2d and 8d aveRues, Pittsburgh, Pa. 190 S. Canal st. Chicago • . �tock8 of thil Shafting In .tore and lor lale by 
F G*���dtn M�t�·&��'l,�J'�t:.et. N. Y. PlltRCE '" WHALI.roe. Milwaukee. W! •.  

WOO.ub U HY'1i! PA'l'.I!lN'l' 

Planino and Matching and Molding Machfne., Gray'" Weod's Planers,Self-olJl1ll 
Saw Ar���: �MB':,r WOOM�!it�rfy����{1.·y. ; Send for CIrculars. } tI'I SudburY .treet. Bosten. 

GLASS MOULDS for Fruit Jars, Lamps, Bottles, � Ink Stands,etc .. made by H. BROOKE, 15 yean COR. WHITB AND C"NTEE STS . ,  N.Y. For any tbl!!i.new In gla.s you wtll require a mould (or die) . �� PARTIOULAR ATTJ:NTION paid to !o10ULDS for INVENTORS. Send model or draWIng ; Inclo,e Itamp. 

PATENT P ARALLEJ. 

Machinist's Vise, 
){A.NUFAC'I'URED BY 

HARRISBURG FOUN
D R Y  AND MACHIN£ 
COM PAN Y. 

Harrisburll, Pa. 

--0-

3c; its":: for Circula,. and 

WOODWORTH SURFACE PLANERS, 
$125. Planers and Matchers. �. S. C .  BILLS, 51 Courtlandt otreet New York. 

BLAKE'S PATENT 
Stone and Ore Breaker 
Cru.hes all hard and brittle substances to 
any r eq ulred size. AI'o , any kInd of STuNE for ROADS and for CONORETE, &c. Addres. BLAKE C HUSHER CO . ,  New Haven. Conn. 

W. F. STETSON & CO., 
Dealers In PATENTS and PATENTED ARTICLJ:S. 
____ O

_
V
_

E
_

R
--'

QUINOy MARKET, BOSTON, MASS. 

FREE ! FREE ! FREE ! An Immense Des1rlptlve Catalogue of the Best Novels, the Be.t Song Books, the Bp.t MusIc and the Best Play., unequalled and unal tatnsble elsewhere,malled free upon 
application to R. M. DEWITT,Publl.her ,BS Ro.e St.,N.Y. 

LATHE & MORS E  TOOL CO., Worcester, Masp., Manufacturers of 

MACHINISTS� TOOLS 
Latbes, Planers, Drills. &e .. &c. 

1874. and 1875 
Catalogues Free. Machlnllts', Blacksmltbs,' Model Mlkers', Pattern Ma. 

l�1�it�rf�� aN�\�����' orir:ght�r��"" and Tools and 
A. J .  WILKINSON & CO •• Boston. Ma81 

WH ALEN TURBI N E. No rI.kI to purcha.er. Pampblet sent free. SZTD WDALlCN, Ball.ten Spa, N. Y. 

§,HINGLE AND BARREL MACHINERY.Improved Law" Patent 8kll1. Ie and Headlnl Ma· c Ille, simplest and best In use. flso Sblngle Heading and btave Joint ..... , Stave Equalizers, Heading Planers, TUrners, &c. Addle .. TREVOR & Co. Lockport, N. Y. 

The American Tnrblne Water 
Wbeel, 

fl:';re.:':�t 1�£���f3ca��s�� bg;ltj���� Emerson, showln� the following use· ful e1!ect of the power of tbe water utilized, beIng the hIghest result. ev· er known. Percentage of Part Gate : J(, 5Om ; 
"P�r�eh�'o�8��0�' �8�;  �'Jt90· 

A full re� may be obtaIned of 
rJn�If>�lo� S & TEMPLE. Day-

P. BLAISDBLL &. 00., 
Worcester, MaSSe, 

Manufacturers of the BlaIsdell Patent UprIght Drl1l., and other first ·clasR Mach1nlets' l'ool� 
Ill! 5 0 1Il!20 per day at home. Terml Free. Address 
'lI' .. 'lI' GEO. STINSON & Co., Portland , MaIne .  

PORTABLE STEAM ENGINES, COMBIN· Ing the maxImum of emclency, dllrahlllty and econ. omy, wIth the mInImum of weight and price. They are widely and favorably known, more tban 1,000 being In use. All warranted satisfactory or no sale. Descriptive circulars 8e¥h�n J��IW'J�i.x�d&'"J'�sLBwrence, Man. 9'l Libert,- It., New York. 

our 
. you 

U. B. Plano Co., 8 1 0  Broadwa" N. Y. 

IRON BRI DGES-CLARKE, REEVES & CO., 
n"t��r'!f,Ilhjl�������F.?E WORKS . Otllce, 410 Wal · 
_'W:eCI��tl�����C���:e-:r����.an:.�p;���nl1.WI'!.,::�: done on the premIse., from or .. to llnllbed brldgps IlIu.trated Album maned on receipt of 75 cents. • 

Wood and Ir!��In�!I!�IJl. Leather and Rubber Belting, Emery Wheels. BabbItt Metal, &c. 
Sturtevant Blowers. 

Of every slse ann de.crlptlon con.tantlY On aann. 

Cold Rolled Shafting. Be.t and mo.t perfect Sbaftlng ever made, constantly on hand In I.rge quantitIes, furnl.hod In any lengths up to 24 ft. Also, Pat. Coupling and Self-oilIng adln.table Hanger-, pulley •. etc. GRORGE PLACE & cn., :en. Cltamber. Street. & 103 Reade Street, New York. 
"EDEOGRAPHY " A new book on tbe art 0' • Writing by Sound i & com· :!:�� :��=t!:��f:�� e��<t:i�n����-;�:�i:!O��:�'t��\:�:�:i trials, apeecbes. sermons, Irc. The Lord's Prayer is written with 
rorty-nlne strokes or the pen , and 140 worda per minute. The unem. ployed should learn this art. Price, by mail,  50 Cts. Agentll wanted. 
Address T. W. It:VANS &: CO" 139 S. Seventh Street. Phtla., Ps.. 

$425. upright l!.nfne and Tubular Boller (4)  HORSE 
�g;::: w��n3¥0�'r8r�Jr:.�:: alBo (10) HOESE 

V AIIIJ:TY IRON WOEK. Co. ,  Cleveland, O. 

MOLDING, MORTISING 
TENONING I; SHAPING 

M A C H I N I!: S, 
BAND SAWS, 

SCROLL SAWS, 
Pla!�c�t!a��in[ 

R.UT,ROAD, CAR, and ASK' 
OULTUEAL SDoPsl &c., 

J. 
A�leyr &aC6�se. 

CINOINNATI. OhIo. 
To ElectrQ -Platers. 

BATTERIES, C B EMICALS, AND MATE-RIALS, In sets or Olnglt/wtth book. of Instruction. 
��n�{:;t\!l�r�n��� ��h�bl.Td ���t� Htst�n,�:.��am��: trated catalogue lent free on application. 

2 2 1 

1881. SCHENCK'S PATENT. lI7J. . 
WOODWORTH PLANERS 

��eKe�=e���ll'e��, :�?d !8�� 'l8fl<t?c��s 80NS?Matteawan, N. Y. and 118 Liberty St .. New York. !J E. ILLING WORTH, Neville St. Foun
• dry, Leeds, England makell a Specialty of 

b " �O-Incb SWIoIl Lathe.. All parts are mter' changeable ,belng made In dupl1cat •.  by patent machinery,thus en.urlng Aceuracy and Excellence of WorkmanSbip. 

17" For price and Photo, 1JJ1\e dlrec'. 

The Bagle Foot Lathe AND 
APPU RTEN ANCES. Adapted to all cl8sse. o f  wood and m .  tal turning. &c. 

:��d ���eat:fg:��e, and reI1{t�lt. 6Jf��E W�Lrto��ed. 
98, 95. 97 LIberty S t . , New Yerk. 

OTIS'. 
SAFETY HOISTING 

• Machlnery. 
1m. 34S BRolLVf\.. �f-R'\IoA. (JO .. 

WOOD-WORKlN(:I MAUH.l.N )!;R � liD · erally. SpeCIalties, Woodworth I"lanersandJllcn. ardBon's Patent Im&rovea Tenon MAchines. Central, corn�lTnJ'knRYl �g��"t.:rR¥�YARDSON. 

TIIIIIIl�...J WR�R��HT 
BCAMS & GIRDER S 

MON EY-WAGES. To all having spare tim.; $4 t o  $12 a day; .omethlngnew; 
g������tJ8�Oo�0����Jg\a[�gu�:���sJ::l:�!�8dn���pa�� ticulare and l"aluable samples tree . Addre •• F. M. RI!:ED, 189 8th St •• l>! .  Y 
D WliARDSON, MERlAM .t CO. �� Manufaoturers of the latest Improved Patent DaDel, and Woodworth Planing MachInes, MatchIng, Sasb and molding, Tenoning, MortisIng, BOring, Sb&olng, Ver. tical, and Ctrcular Re�8awiDg Machines, Saw }"lflIs, 8.", Arbors, Beroll Saws .... Raliway, Cut-olf, aDd Rip-saw MaChInes, Spoke and wood Tnrnlng Lathes, and var1on8 other KInds of Wood·worktng M-..chIDery. Catalogue. 
��g::'fji�:�s ��;eg�u:gP11l;ai\��rty�:�*��t{?� W?t 

.: 

SCIENTIFIC AMERICAN. 
THE BEST MECHANICAL PAPER 

IN THE WORLD.I 

TWEN'l Y-NINTH YEAR. 
VOLUME XXX.-NEW SERIES, The publishers of tbe SCIENTIFIC AMERICAN bag to announce that on the third day of January, 1874, a new volun::e commences. It w!ll con tlnue to be the aim of the publl.hers to render the contents of the comlnr year more attractive and n.eful than any of Its prede. cessors. 

The SCIENTIFIC AMERICAN Is devoted to tbe Inter est. of Popular Sctence, the Mechanic Arts, Manufac. tures. Inventlons,Agrlculture,Commerce. and the Indus 
trial pursultl generally ; and It Is valuable and Instruc. tlve not only In the Workshop and Mannfactory, but also In the Household, the LIbrary, and the Reading Room. 

The best Mechanical Paper in the World I 
A year's numbers contain over 800 pages and several hundred engravings of new machInes, useful and novel fnvent1oDS, manufacturing establishments, tools, and processes. 

To the Mechanic and ManUfacturer I 
No person engaged In any of the mechanical pnrsults .hould think of dOing wIthout tbe BOIENTU"lO AltenCAN. Every number contains from six to ten engravinga of new machl�es and Invention. wblch cannot be fonnd 

In any other pnbllcatlon. 
TERMS. One copy, one year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  as.OO One copy, .Ix month . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  1 .eo One copy, four month . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.01 One copy of Sclentl!!c AmerIcan for one year .and on.e-copy of engravtng, "Men Of Progress" • •  lO.QIJ One copy 01 Sclentillc American for one year ,and one copy of I I  Science Record " for 1874. . . . . .  &. 00 Remit by postal order, draft or expre ... The postage on the Sclentillc AmerIca. I. live cent. per quarter, payable at the omce where reeeived. Canada subscribers muat remit, with subscription. 25 cente extra to pay po.tage, Addlell all letters and make an Post omee Ordera and > draft. payable to 

MlJIfIf &. 00., 
''1 I'AU BOW. !fBW YOU, 

© 1874 SCIENTIFIC AMERICAN, INC
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Back Pall"e • • • • • • • 81.00 a line. 
Inside Pall"e . • • • • • • 73 centll a line. 

;& .. gravings may head advertl8ements at the 8ame rate per 
ine, by meamrement, as the letter prell8. Advertisements 

must be reee ved at publication ojJtce as earlv as Fridav ���?�app:ea;r�_:��'�n������I8�!���e�·�ti"illI�IIj== 

BOYS AND MIDDLE ·AGED lIEN 
Trained for a Successful Start In Business Life, taugbt 
how to �f't a Liv l l)g. Make .'Ioney. and become Enter
pristn�. USf'ful Ci tizenfIJ .  EASTMAN BUSINESS COLLBGE, 
POUGHKEEP SIE, N. Y . ,  On-the-Hudson, the only InstJtu
"Ion devo ted to thts especially. Tbe oldest and only 
�i��

c
atif��s �g�tTr���!:le��h��1e:sn�0 o�!!tr��i ���<l��x:f. 

uates in  llP8rly eVt'ry city auo. town. App1tcants enter 
any aay. Ad.dress for parttculars and Catu.logue of 8,000 
RTaduates tn bu<.;iuess.  

H.  G.  EA�'nIAN, LL.D. ,  Poughkeepsle , N.Y. 

Stnce advertising this Ratchet Brace, on March 1 4 ,  we 
havt hR-(l many 1�> tter8 askmg U l e  price. We answer, it 
�a����'re �t6r���;�I::��\hr���lt°�f 

b
�ip���:g

a
i. t�� 

yQU cannot do t hat ,  we will forward one OD receipt of the pricu. A ll t t lC  work l Dg parts are cast steel, and it 
is the only perree t bra�e 10 existence .  MILLEHS 
FALLS Cu" 7d Beckman Street • .New York. 

SAWS EMERSON'S SAWS PATENTS SAWS ---- :0::----
EMERSON'S PATENT PLANER SAWS require no filing-are superseding all others . Extra Teetb Three 

Cent8 each. 
EMERSON'S PATENT FLANGE TOOTHED CLIPPER. Expressly for beavy feed and very thin Saws. 
EXTRA THIN, PATENT AUTOMATIC, TAPER GROUND, High SprlnK Temper . For Board Saw MillS, 

Resawln&' Macblne8, wltb cast steel 8t1ffener8 for sblngle ,  beading and veneer saws. 
PATENT INSERTED TOOTHED and Extra Thin Taper Ground Saw8 a Specialty. 
EMERSON'S PATENT ADJUSTABLE SAW SWAGE. Tbe Best ever u8ed. Price '5. 
aT Send your full address on a Postal Card for Circular and Price List. 

EMERSON, FORD & CO., Beaver Fa1l8, Pa. 

� TEREOSCOJ:'IC VIEWS of interior of BOILERS ' ND PIPES COVERED � Patent Office, pos t-na"d, tor 25 cts. 1:1.. __ .. _ __ ______ I"-L.!..N� "NBRlNK,  Rochester, Pa. With .. ASBESTOS FELTING :" saves twenty.five per cent. In fuel. Send for circulars. 

GR E A T  BARC1AINS OFFERED.-Auger 
find i mproved Seed Drill Patents for Sale .  See 

pa"" 102 and 101  of this volume . Also Ihree Burr Gris, 
M.ills and Karl , 'y f1n l l erll , with first class water power . 
Address C .  MONSON, Moscow, Wis . --------

B A B B I T  T & H A R R I S  
Patent Piston Pacldng 

��f�}�:�:e��I��
o
bes����l::,ni:t:�tsb�ctillf>d out on a 

printed form , with Steel Plate Engraving of my Engine 
at head of page . 

Anv party ha ving a written Hceose , 1s requf>sted to reo turn it at O U C f'· to C l e C ,  when H prmted one wUl be IS8ued Instead . IV i L LLB! A. H AR RIS, Bunder of Harrls.Cor. 
I1S8 Engines, Provin'�nce, H .  I. 

N O Y E ' S  

MiU l'urnishingWorks 
�flell����::��� �t

i
)�b [enMI��,1 §�� u � t:l�e�litn��.e;a�::r�,�¥fi� 

Picks, 'Yatf'r Wheels , Pulleys and Gearing, specially 
adapted to fiour mfl ls .  St D d  for catalogut, .  

J .  T. NOYE & SuN, Buffalo , N .  Y .  

11fTI  
N E W  Y O R K  S C R E W  

llI ANUFA C T U RER. 
IIlAC H I N E  SCREWS of all de· 
se r Iptioos.defytog competition In 
prices and quallty. SILVER ME. 
DALS , ExhIbItions 1852 & 1861. 

C . D����.s,�ib��r¥. 
CO�STAN'r AND REMUNERATIVE EM· 

J PLOY MF:�T to Agents. No humbug. Address, 
wlh stamp, GILLILA N D  & CO . ,  Plttsburgb, Pa . 

To N E ARLY DOUBLE YOUR STEAM 
PO W ER, and Save Fuel also, addres8 

J. F. TALLANT, BurIlngton, Iowa. 

TANN ATE OF :SODA is not Patented, and 
crznnot bp- Patented .  Thomas's Fluid Tannate of 

Sodll i8 a perfect Succe88 for rE'lDoving scale from Steam 
BOilers, WITIIOUT INJURING BOILER. It has removed 
¥���e�� �fot��allt f:�V�8SJff�}�:son:r�o;r��e�'be'�v��� 
sa.ves 20 tlmes its cost 1n repairs of Boilers . Sold in 
BOis. 500 l b . ,  % Bbl • .  250 lb . ,  X Bbls . 125 lb., at the low 
prtce of 10 rents PEr pOllCJd-les1'l than one third price of 

���:�n;IN'.r����scEIRd 1�?IOe{11��EfJ1I�!?W.
Sy.

Addres8 

The VICTOR 

Drill Chuck 
TRIUMPHANT 

AT 
V I II N N A.. 

aT Send for Circular of lila· 
chinlst and Carpenter's Tools. 

HUBBARD AND CURTiSS 
MAN'FG COMPANY, 

M I D D L E T OW N ,  C O N X .  

HUNTOON GOVERNOR 
-FOR-I'!TATIONA RY AND MARINE ENGINES. O ver Four 'I'hon8and Now in Use. 

ALL 
WARH 
In a l l  it�.i!ii';�ll;,:riiij';'��,._.",-" .. " . 

A. S B B S T O S  I' B L T I N G O OMPA. BY, 
N08. 316, 318, 320, and S22 Front Street, New York. IT Asbestos I n  all quantltle8 and qualities for sale. 

Univors aI Dril l C hu ck 
c.  H. RBID'B PATBNT ,  AUGUST 12, 1878, 

A 8ncce88. Bearttly endorsed by all .. stng It. Stronger and 
m ore durab le than any otber. Holds dr!Jls from 0 to ", full size, ann wtll hold much larger by turning down shanks to ". 
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use, wor(lnlZ' rerrectIY. All are Bold with fUl; warrant, .to be 
retume<l if no satisfactory. F. A. H ULL & CO .. Manufacturers, 
Danbury, Vt Send for Illustrated Descrlptlve Circular. 

B "I!!II S T AND LEVER 
REGULATORS .... GAGE COCKS. 
M U RRILL & KEIZER. 44 Holliday St . . Bait. 

IMPROVED 1814. D O U B L E  A C T I N G  
B UOKE'l.·PL UNGEB 

S��!PS 
VALLEY MACIDNE COMPANY, 

Easthampton, Mas8. 

SUPBB.-JIBA TBRS 
Bave fuel, and IUlOply DRY atoam. Altacbeo to bollera 
Gr In sepante fnrnace. tl. lV.BULKLEY, EngIDeer. 

118 Liberty 8t •• New York. 

"'-meters Forte8tlngOvenl, Boller 
.. y .. v • lIuel, Blast furnac8ll. 
Super-Heated IIJ'.t:i:>1l 8\1llliliRy W. BULKLEY, 

va Liberty St., New York. 

1. H. Sternbergh, 
BEADING, PA., Manufactures 

MACHINE BOLTS, 
Brldll"e, Root & Car Bolts. 

HOT PRESSED NUTS, 
WASHERS. LAG SCREWS , 

REFINED IRON, &0. 

1��r���J��t�r�s!o�!���I� 
Turning Machmes, Slide Rests, l" oot 
Scroll Saws. The very best. Selling 
e
veT.iI��A.Lba#,iw:'i';."cg-;Ir;.-, N. H. 

Just tbe articles for Artisans or A ",ateu". 

Portland Oement. 
s. L. Merchant & Co. 16 Soutb St., New Yerk. A Prac· 

tical Treatise on Cement furnlsbed FREE. 

� < U :I: - Z - (I) t- (J)  t- O O "J CI)  

B U I L D E R S Send for Catalojue. A.J .BICK· 
NBLL a. CO •• :nWarren lt�N.Y. 

The maDn· Tannate of Soda for use 
f��r.'��n In steam botlers Is o'ur EXCIUSIV:\tI;:t 
under patents. Send for book. 

JOS. G. ROGERS '" CO •• Madl80n, Ind, 

C R I N D ST O N E S 
2 0 0 0  T O N S  O N  H A N D .  F O U N D E D , 8 1 0 .  

J .  E . M I T C H E L L . P H  I L A .  
Io PARTIES BUILDING AND USING 

Steam Engines-The undersIgned call attention to 
emper's Patent Adjustable Cut· off. Operated by the 

governor. Can be applied to anI Engln.e. Send for a 
circular, to PUSEY, JONES & CO., Wllmlnll"ton, Del. 

WIB.II BOPS. 
John W. Mason '" Co .. 4S BroadwaY, New York. 

C. HENRY HALL '" CO . . 1lO Cortlandt St., N.Y. Cltr. 
THE PULSOMETER. 
The Simplest, most durable and eftectlve 

BTEA.)[ PuMP now In use. Will pump gritty 
or muddy water wltbou� wear or In lury to 
Its parts. It flannot lI"et out of order. 

B r a n c h  D e p o t ll l 
11 Pemberton Square, B08ton, Mass. 
1321 Market St., Phlladelphla, Pa. 
��:;g

l
��:i::�'i:Jg:Ft�o!�INew Orleanl. 

811 & 813 North Second St., St. Louis, Mo. 

American Saw 00. 
NO. 1 FERR Y ST., NEW YORK , 

Movable·Toothed Circular SaWL 
Eccentrio Geared Power Pressel!. 

TBE TANITE C OMPANY 
EmeryWheels '-ts, 

�rR�������G 
-A EmeryGrinders 
M�NR�E [O.�A. 

ENGINES AND BOILERS, N e w  and Sec 
ond Hand, Portable and Stationary. For descrip

tion, adares. GOODWIN & WHITE, Oil City , Pa . .i LUBBlC.a. TORS. 
DREYFUS' transparent Self-act

Ing 01le .. , for all 80rts of Machinery 

. 
and Shafting, are reliable In all seasons, 
r;tG
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NATrn '" DREYFUS. 1osZlbert7 st . •  N.y. 

R. A. Vervalen's Brick Machines, 
Made at Haverstraw, Rockland Co . . N. Y. Mak1ng nlo e  
entbs o f  all tbe brick used ln tbe State. Send lor circular 

t= THE BEST SOLID EMERY 
WHEELS ,nd patent Grinding Ma· 
chlDes are manufactured by the 
AMBBICAN TWIST DBILL COMPANY, 
Woonsocket, R. I. 

IT EVERY WHEEL AND EVERY 
MACHINli WAR�ANTED . 

STEAIl BOILER AND PIPE 

COVERIRG 
HOUSTON'S PATENT 

TURBINE WATER WHEEL. BIlIDI'�!.t, S __ ellt, Cheapellt. BellI. 
In the te8t a' Holyoke, ln 

UI72 the Houston g1> ve the 
htll"heat percentBlI"e f'ver DOwn In I reliable test and 
the hilrhea' a veJ'all"e re-1I1Il .. ever o�hlined. In 
l=�:.'l..:rnl; rt�V���';;r� 
Ity o\'er all olhera. Emer. 
IOD '. full reportinrnl shed on 
application. SendforClrcu· 
lar. MERRILL '" HOUSTON 

mON WORKS, 
Beloit, Wisconsin 

JUST OUT. 
THE 

Science Record 
FOR 

1 8 74. 
THIS NEW .AND 

splendid annual book 
presents In brief form the 
most Interesting Facts 
and Dlscovenes In tbe 

Arts and 

'l'IDI 8 CIlG1!J71PIC AJLElU CA.N wt1l be sent one year 
and OBe copy of 8CIE.J;CE RECORD on receipt Of f5. 

SCIENCE RECORD FOR IS7�, Ui73. and 1874 
Now r�ady. Each IU,(). For tbe three vOlume' . 16. 

IRE" Sciientific American II i8 printed witls 
CBAS. KNEe JOHNSON '" CO.'s J1<K. Tenth aD d 

m-' atl. PhUade!p,"", _d ;QGold ..... New Yor11; . 
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