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PORCELAIN MANUFACTURE IN NEW YORK. 

ugustus II., Elector of 
Saxony, was of a scienti. 
fie turn of mind. He loved 
Science, however, not for 
its own sake but for his 
own: in other words, for 
what he could make out 
of it. Consequently, when 
the staid citizens of Ber
lin drove from their city 
an un fortunate apotheca
ry's assistant, whose mys
terious operations with 
retort and crucible sa
vored of the black art,he 

received the outcast with open arms, and shut 
him up in a laboratory with instructions to fill up 
the somewhat depleted electoral coffers with gold 
produced by the aid of the philosopher's stone, at 
his earliest possible cOllvenience. John Frederic 
Bottcher, for that was the exile's name, had 
l earned by experience the futility of such specu- 1 
lations; but, in obedience to the sovereign com
mand, he undertook it, and began operations by I 
making some new crucibles from the clay near- I est at hand. "'hen these vessels were fired, to 
his astonishment he recognized in them the ap
pearance of oriental porcelain, and lost no time 
in communicating his discoveries to his patron. 
That business-like individual, promptly apprecia
ting the fact that th('!'e was more gold to be made 
in selling the ware than in hunting the marvel
OllS stone, at once locked up Herr Bottcher and 
his secret in the strong fortress of Albrechts
burg, and then and there embarked in the pot
tery trade. Now, like every other inventor, be-

Fig. 3.-THE MAGNETS. 

fore or since, Bottcher was dissatisfied. He 
could produce red and white stoneware of 
great fineness, rpsembling porcelain, but true 
porcelain baffied his efforts, and such porce
lain, he argued, he must produce or remain 
unhappy. 
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was remarkably heavy, an annoyance, in fact, which inter
fered with his cogitations over his pet problem. So he re
Illoved the covering and, at the sallle time, whitened his fin
gers wi th the powder. He looked at the stuff for an instant, 
noticed its greasy feeling, and then the thought flashed 
through his mind: " \Vhy not try this for porcelain 1" The 
next paste tha� entered his kHn contained the ingredient, 
and that paste emerged white porcelain. The riddle was 
soh-ed. 

\ 

At once eyery workman was sworn to secrecy under pcnal
ty of death. "Geheira bis ins Grab" (be secret to the grave) 
appeared in large letters on the wall of every work roolll. 
Even the Elector took the oath, which the laborers repeated 
monthly, and the factory at Meissen became a fortress fully 
garrisoned and armed. This was in 1715. One man, how
ever. escaped to Vienna, and betrayed the secret. At once 

I, 

Fig.I.-MOLDING THE WARE. 
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exceeding the actual weights of the articles in gold.  \Ye 
eliminate a century's  labor abroad, then, to come at once to 
the intrJtluction of the manufacture into this conntry sixty
five years ago, when we find tll(' first record of a company 
being chartered to manu facture the material from kaolin  
found in Vermont. Later still, in 1 819, Dr. H. Mead began 
porcelain manufactnre in New York, and in 1827 William 
Ellis Tucker had establ ished a porcelain factory in Philadel
phia ; while another of considerable extent, employing one 
hundred persons, harl sprung up in Jersey city. Since then 
the manufacture has been continued, and at the present time 
the porcelain produced in the neighborhood of this cit)· is, in 
many respects, equal to the best imported ,,·are. 

We now proceed to describe the processes as carried out 
in one of the oldest and largest establishments in the Cnited 
States, premising, however, with a few words as to 

TilE )IATERIAL 0]<' WIlICH PORCELAIN IS MADE. 

Porcelain clay or kaol in (the word is derived 
from the name of a mountain in China where 
the substance abounds) is a sili cate of alumina, 
and has an average composition of 47 per cent 
silica, 40 of alumina, and 13 of water. It comes 
from granite rock which, by natural canses, i s  
decomposed, s o  that the felspar and quartz are 
separated. The potash extracted from the fel 
spar leaves the kaolin in a soft unctuous con
dition, white and opaque, and with a character
istic odor when breathed upon. In this condi
tion, it is exported hither from certain districts of 
England, and is combined in suitable propor· 
tions with felspar and quartz. It is unfortu
nate for the industry here that the necessity ex
ists of obtaining the ingredient from foreign 
sourccs, as there is no reasonable doubt but that 
ample beds of the material exist within our own 
borders, which careful search and careful de
yelopment might soon render available. 

THE Jo'ACTORY 

which we recently visited is located in Green
point, Long Island, oppo
site this city, is known 
as the Cnion Porcelain 
\Y orks, and is owned by 
Messrs. T. C. Smi th & 
Sons. 

MIXING 'fill!. SLIP. 

Fig. 5. 

After the kaolin has 
been combined, as Rbo"e 
noted, with felspar and 

quartz, it is thrown into a huge vat, and there 
mingled with water to the consistence of a 
thin paste. This operation we found in pro-

Meanwhile there lived in the neighborhood 
an ironmaster named Schnorr. Schnorr's 
horse one day, while his master was on his 
back, came to a standstill with all four feet 
stuck in the mud, causing Schnorr to dis
mount and, doubtlefos with sundry hearty 
Teutonic obj urgations, to extricate him. 
Schnorr was not so angry, however, as to 
prevent his noticing that the mud was pure 
white, although astonishingly sticky, and it 
occurred to him that, if he could make the 
material into a powder, there was the stuff 
for the wigs of the gentry and, at the same 
time, the basis of a fortune for him. This 
idea he put in practice; the powder sold well, 
and in the course of time fell into the hands 
of Bottcher's Yalet, and thence upon the 
head of Bottcher himself. Bottcher one day, 

Fig. 2.-PRESSING AND TURNING SMALL WARE. 

cess in a lofty lower story. Inside the vat a 
vertical shaft, supporting a number of radial 
arms, kept the sli p, as it is technically termed, 
in a state of constant agitation, as the liquid 
slowly escaped from an orifice beneath into a 
sieve held by a workman there stationed. The 
sieye was constantly shaken, and the slip con
tinued it s sluggish 

'
course down a short chan

nel and between two sets of horseshoe mag
nets, some horizontal, others perpendiCUlar. 
The object of these, we were told, is to re
move every fine particle of iron which the 
mixture may contain, for, as we afterwards 
saw, each speck of the metal, however mi
nute, appears as a black spot on the snowy 
surface of the finished china. From the mag
nels (Fig. 3) the liquid ran into a second sieve 
held by the same man, faucets suitably loca
ted enabling him to check the flow at plea
sure, and thence into a second vat located on 
a lower level. where similar apparatus to that 
already noted kept it stirred. With the ini

after an application of the substance, discovered that his wig 

Fig. t.-PRESSING THE WATER FROM THE SLIP. 

other factories sprung up, and their numbers extended 
throughout German Europe. France looked on with undis
guised jealousy, and set her chemists hard at work. It was 
reserved for a woman to do tlIat in which the wise men 
failed. The wife of a surgeon, living near Limoges, ran 
short of soap for her week's washing. She was too poor to 
buy more, and hence attempted to use a white unctnous earth 
found in a ravine hard by. Her husband showed the strange 
clay to the village apothecary, and he in turn told the che
mists, who recognized in it the kaolin of which they were in 
search. Thus sprang up the great factory at Limoges, and 
then that of Sevres, both famous to this day. 

To trace the course of the porcelain indUt;try for the last 
hundred years would cause us far to transcend our present 
l imits. Suffice it to sav that it is  now one of the first in the 
world, and that the earlier products have been made the sub
jects of manias which have run their valne np to sums far 

tial letter which heads this article,  there is  a small drawing 
which shows the arrangement of the yat-s, after escaping 

Fig.6.-THE SEGGARS. 

from the last of which the sl ip is led into storage bins or 
tanks. The next operation is 
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HQUEEZING THE WATEH FHOM TIlE SLIP, 
and to this end the paste is pumped from the bins and into 
a peculiar press which is  represente d in Fig. 4. This may 
he compared to a series of heavy wooden trays set up on end 
and held together by strong iron bands. Between each pair 
of trays i s  a cloth bag, and with each bag a supply pipe com
municates. A powerful force pump drh·es the slip into the 
!Jags under a heavy pressure, and an ingenious valve, which 
may be weighted as required, regulates the backward tend
ing force, and by lifting at the proppr time prevents the 
hursting of the bags. The result i s  that a large quantity of 
water is expelled, and the material emerges a heavy dough. 
This is worked and kept for some time before using as 
ageing is  said to improve it. The Chinese, by the way, 
have a tradition that the material for their old porcelain was 
stored away for a hundred years before use. The French 
missionaries, translating the words " for a hundred years" 
nto their own language, " ]lou}" cent ((1I1/.;:e8," afterwards 

corrupted the latter phrase into the word" porcelain . "  
Passing from the press room to another apartment., WC' 

vere shown an immense heap of Rmashed crockery. All this, 
\·e were told, is utilized, and in fact made over again. The 
ragments are ground to a coarse powder under two huge 

revolving burr stones, each weighing some two tuns. ThiH 
powder is again ground in an ordinary mill, and in its fine 
state, is  mixed with water to go through the regular process. 
The operation of  

MAKING I'EG(:AHS 

lI)xt claimed our attention. A" seggar ,. (Fig. 6) is a tray of 
:ommon bakeu Jersey red mud. It has no cover, and its 
lepth varies according- to the piece of ware it is to contain ,  
luring the baking of the same in the kiln. The clay is mixed 
o a thick plastic mass in a pug mi l l  and subsequently pressed 
n molds to any desired form. Baking follows, and the fin
shed seggar emerges looking like a piece of coarse red 
,arthenware. 

Leaying the lower stories, we ascended through large bril
iantly lighted rooms and past tier on tier of crock ery in all 

Htages of manufacture. Scrupulous cleanliness pervaded 
everywhere,and ,saYe the slight whizzing sound of machinery 
10 noise was heard. The workmen-and, very singular to 

add, girls  too-labored s ilently, obeying the placards com 
manding stillness, which, appearing on the walls, reminded 
IS of the stern warning in the old German workshop a cen
Uly ago. 

MOLDIXG THE W AUE. 
"'}'he potter's lathe, " said our guide, " is obsolete here. 

\\' e abolished that antique apparatus long since ;"  and lead
ng us to a long table, he showed us a row of men, each one 

Htationed before a horizontal revolving disk (Fig. 1). This, 
l)y a merf' pressure of the knee on a lever, which threw 
fric tion gearing into operation , c{)uld be set spinning around. 
Beside each man was what appeared to be a number of short 
tllbes (Fig. 5),irregularly Rhaped and made of the clay dough. 
The disk or rotating head being at rest, the workman placed 
hereon a mold, the interior of which was of the exact form 

of the exterior of a bowl . Into this he inserted one of his 
dough tubl's, and set the disk in motion, pressing the plastic 
mass with his fingers, at the same time, ont against the 
side of the cavity. Then he brought down into the latter a 
counterpoised metal blade, as shown in Fig. 1 ,  which was so 
adjusted and shaped as to remove exactly enough material 
to leave the bowl of the requisite thickness, and at the same 
ime to form its interior. The article, we were told, is 

suhsequently put aside to dry, and, thus completed, is re
moved from the mold and is rea.dy for haking. 

There are very many objects which do not require the use 
of the reyol ving head, and are bimply pressed into molds, 
some by machinery, others hy hand alone. The machine 
used for door knobs, for example, is simply a screw press 
which forces the clay in the condition of moi,t powder into a 
properly shaped die. The knob, howe\·er. on emerging, is 
not everywhere round, and is therefore placed on a horizon
tal revolving spindle and turned. These operations on the 
knob are shown in Fig. 2.  China heads for nails, casters, 
speaking tube mouths, and an immense variety of other por
celain goods for the hard ware trade are made in similar 
manner. 

(To be concluded in our nel·t.) 
--------------.�,.� ... �------------

A. New Wltlte PIglnent. 

A Mr. Orr, of Glasgow, nas recently taken out a patent for 
a white pigment, which he has endeavored to obtain hy for. 
ming a compound of zinc and barium. For this purpose he 
takes crude barium sulphide, and lixiviates it. The 8uperna 
tant liquid is then drawn off, and divided into two or more 
equal portions. To one, an equivalent of zinc chloride is ad· 
ded, and to this again zinc SUlphate is added, and aft'lrwards 
another portion of barium sulphide, the result being an inti· 
mate mixture of  1 equivalent barium sulphate and 2 of  zinc 
sulphide. The precipitates,composed of zinc and barium,are 
collected and pressed to expedite drying, after which they are 
placed in retorts and brought to a red heat. 'Vhile still hot, 
they are drawn i nto water, preferably cold, which , it seems, 
has the effect of increasing their density and imvarting body 
to the paint to be made from them. They are subsequently 
washed and ground in water to a fine powder, or they may he 
first dried and then ground. The inventor states that, by in
creasing the number of additions of zinc sulphate, the quality 
may be varied. The pigment thus prepared is to be used in 
the ordinary way ; and if it does but possess the covering pow 
er of white lead, and can be sold as cheaply, it  will be UR
doubtedly a useful product, for zinc white retains its color bet-

than any other white pigment in �ordinary use. 
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CROSSING THE BOUNDARY OF THE 
EVIDENCE. 

EXPERIMENTAL 

It is amusing to see ho·.v zealously the non·scientific world 
insists on the restriction of Science to verified fact, especially 
when we rempmber that the sole basis on which its opposi
tion to Science rests is a stupendpus hypothesis, not only 
unverified, but con fessedly beyond the reach of human verifi
cation, the hypothe8is of Divine revelation-something su
pernatural,  superhuman, miraculous. 

Professor Tyndall speaks of crossing the boundary of the 
experimental evidence in pursuit of an explauation of visible 
phenomena, and �traightway a great cry is rai�ed that he is 
no true friend of Science, or, at best, tllat he has been be
trayed into a false and" unscientific" step in the heat of or
atory and by the sympathies of his audience. The speaker 
disclaims any such apology, assuring his volunteer defend
ers that he said nothing in heat or haste; that he crossed the 
boundary deliberately, and said just what he meant to say. 

The reply all but breaks the h3ar; of these would-be 
guardians of  the integrity of Science. The admission of im
prudence and haste would have simply damaged Professor 
Tyndall's reputation as a scientist. The avowal of del iber
ate intention, they fear, will utterly destroy the claims of 
Science in popular e�timation ! If years of scientific training 
and investigation, they say, can produce no better result than 
to make a professor of Science carry his scientific teachings 
straight to conclusions in the regions of the absolutely un
knowable, what becomes of the boasted vi rtues of the scien
tific habit and its supposed effects upon the human judg
ment and intelligence? 

A sufficient reply to this ol)j ection would be that one of the 
chief virtues of a scientific training is, not to keep the mind's 
action wholly within tlle bounds of experimental evidence, 
for that would block all progress, but to enable it to cross 
that boundary when occasion demands, properly restrained 
by a knowle<lge of what is known and a conviction that what 
is unknown is certain-so far as experience goes-to be in 
harmony with the known. For this reason the hypotheses 
of a true scientist are to those of the unscientific or anti-sci
entific as the speculations of a wise man are to those of a 
theologian. In the one case the hypothesis, unverifiable 
though it be, has a basis in reason ano. reality; in the other 

l MARCH 20, 1875. 
it is very apt to fly in the face of fact, and set faith abo\·. 
reason. He would be a cnrious disciple of Science who 
should say: " I  cannot understand, therefore I belieye!" 

Fortunately the anti-scientist Cllnnot be unreasonable in all 
things. In the common affairs of life Ms mind works lik,. 
other men's. It is only when his religious prejudices are in· 
volved that he kicks at the scientific method . Thus if he  
should find on his  doorstep some llI'>rning an infant, with no 
discoverable clue to its origin, he would be as ready as Dar
win himself to pronounce it a human child , born of human 
partnts in the ordinary way, and placed there hy human 
hands, though, under the circumstances, not oue 0 f thpse as
sumptions would be other than an unverifiable hypothesis. 

In no caRe could we think of a true scientist as deciding 
otherwise. It is quite possible, however, to suppose that an 
ecclesiastic might hold a different opinion. "'''hat has hap
pened may happen." If one child, as he devoutly believes, 
came into the world without a human father, it is possibl .. 
that this might have had a similar origin. Still more, if  his 
church decreed it, he could not deny that the child was, like 
the progenitors of the human race according to his theory a 
direct product of creative power, 'with no parent but the 'AI 
mighty. ender the supposed circumstances, th is would be 
no less possible of verification than the seientibt's hypothesis 
of  human parentage; the two differ simply in the fact that 
the one has all the verifiable facts we have to support it, 
while the other has all known facts against it. The great 
virtue of Science training is to keep men from such unsup 
ported vagaries, not to chain them down to demonstrahle 
fact. 

In his late review of Haeckel's "Anthropoginie," Profes
sor Huxley touches this point in defense of the hypothesiR 
of development as appl ied to living creatures, man included, 
and shows how few scientific problems, even those which 
have been and are being most successfully soh�d, have been 
or can be approached in any other way than by HpeculationR 
passing the bounds of positively verifiable fact. "Our view!; 
res petting the nature of the planets, of the sun , and stars 
are speculations which are not and cannot be directly veri
fif'd; that great instrument of research, the atolllic hypotllC· 
sis, is a speculation which cannot be dirEctly verified ; the 
statement that an extinct animal,of which we know only tllP 
skeleton, and never can know any more, had a heart and 
lungs, and gave birth to young which were dL yeloped in 
such and such a fashion, may be one which admits of no 
reasonable doubt, but it is an unverifiable hypothesis. I 
may be as sure as I can be of anything that I had a thought 
yesterday morning which I took care neither to utter nor to 
write down, but my conviction is an unverifiable hypothesis. 
So that unverified and even unverifiable hypothesis may be 
great aids to the progress of knowledge-may have a rigllt 
to he believed with a high degree of aHsurance. And there
fore, if it iii to be admitied that the ev�ution hypothesis i�, 
in a great n�easure, heyond the reach of verification , it by no 
means follows that it is not true, still less that it is not of 
the utmost vp1ue and importa!1ce." 

The like is true of other current hypotheses in Science, 
They may or lIlay not be ultimately demonstrated ; many of 
them may be, and in  all probability will be, supplanted iu 
time by new hypotheses having a wider basis in verified 
fact ; nl'Yertheless. they are to be accepted provisionally, as 
giving the best e�l.iession and interpretation of plH>nomena 
as we know them, and used as "instruments of research" 
until something better is found. If the world of thou ght 
had waited for abRolute truth before going ahead, it would 
never ha\'e got even so far as the crude hypothesis of the 
books of Genesis. To wait is to go to waste. As Professor 
Hnxley has well said: " Active error may advance knowledge 
in its efforts to establish itself ; and nothing is lIlore remark
able than the number of great things, from the discovery of 
America to that of the antiquity of man, which have been 
brought a'Jout b.v the attempt to establish erroneous view!'. 
But sitting still and being afraid to stir, for fear of making 
mistakes, is certain to end in ruin, in Scienc3 as in practical 
l ife. "  

e.e.e 
FOREIGN EXHIBITORS AT THE CENTENNIAL. 

So far from there being a prospective lack of foreign exhib· 
itors at the C'entennial,  it now appears that so many desire to 
avail themselves of the advantages offered that it will he im
possible to accommodate all in the spaces allotted. The com
missioners of several nations have already made requisition 
for greater areas than have been set aside for their respec· 
tive countries,and applications, they state, are being constantly 
le�eived. The German Empire, it is said, will make by far 
the finest display, both in kind and extent ; Austria will fol 
low closely, and her products, comprising the exquisite ar· 
ticles of vertu from Yienna,Morayian cloths, Bohemian glass, 
and Stvrian and C'arinthian iron, will together constitute an 
exhibit of great industrial interest. The marked eagerness 
with which each nation desires to secure prominent repre
sentation is noticeable on the part of the small countries, 
some of which have been assigned in couples to certain 
spaces. Thus, Holland objects to being assigned floor space 
conjointly with Denmark, and asserts through her commis· 
sioner that she can fill every inch of the space allowed ,alone. 
Hungary will probably insist on a separate department, and 
refuse to be overshadowed by the Austrian display. Norway 
declines to be joined with Sweden, and both Scandinavian 

countries assure very interesting exhibits of iron , furs, and 
matches. Denmark offers a good display of Copenhagen 

manufactures, besides collections illustrating the manners, 

cnstoms,and industries of Greenland and Iceland. 
France will also crowd her space with silks, velvets, lace, 

jewelry, and the tl.1ousand productionR in which her artisans 
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are unrivaled. It is said that the French display will be the 
best organized and regulated in the Exposition. Italy has 
not yet appointed a commission, but it is understood that 
she will shortly do so. Her exhibit will be principally mo
saics, cameos, corals, statuary, Venetian glass,Genoese silk, 
and other specimens of industrial art. Fine displays from 
Greece and Portugal are expected, and Switzerland has 
promised a complete exhibit of her watches, mathematical 
instruments, lace, and wood carvings. 

Russia is holding oil, and as yet her government has made 
no overtures toward participation. It is rumored that this 
position will be maintained, and that the country will be 
represented solely by voluntary contributions sent by indi
viduals. 

England and all her colonies are manifesting a largely in
creased interest in the enterprise, and leading manufacturers 
are well advanced in extended preparations. The Canadian 
government has appropriated $250,000 to pay expenses of 
the Dominion commission, and British India, Australia, New 
Zealand, and the Cape of Oood Hope have promised full dis
plays. All of the South American countries IlRve applied for 
space, and the commissions of several are already organized . 
Brazil and Chili will take the lead in point of extent of ex
hibits, but from all contributions are expected, far larger 
than those sent by them to previous "'orld's Fairs. Mexico, 

the Central American States, and Hawaii are likewise pre 
paring. In  the East, from Egypt and Japan magnificent 
displays have been promised ; '1'urkey, Persia, Siam, and 
China are as yet unheard from. 

Altogether, the prospects are that the Centennial will ou , 
shine all previous expositions in the completeness of the ex
hibits which each country will furnish. This is well evi
denced by the ready reSpOll!le which all have made to the in
vitations sent them to participate, and the celerity with 
which they appointed commissions and set about the neces
sary preparations. The combined foreign exhibits will oc
cupy 340, 432 square feet out of the 485,000 feet available. 
'rhe United States has 123, 160 square feet, and there is � n  
area o f  21,408 square feet reserved for contingencies. 

• ••• • 

AMERICAN PORCELAIN, 
'Ve commence on the front page of this issue an elaborate 

illustrated article detailing all the various processes of the 
manufacture of porcelain as practised in this country. 'rhere 
is no question but that this industry has become a very im
portant American manufacturing interest, and one which, be. 
fore many years, will enter into sharp rivalry with the work 
of European producers. It holds the unfortunate position 
noW, however. of being practically unrecognized. That is 
to say, the popular prejudice is so strong in favor of foreign 
goods that American wares have to be and are largely sold 
as French or English pl'oducts in order to induce people to 
buy them. This is alike destitute of sense or justice. The 
fact remains that porcelain from our own factories is bought 
and liked, and therefore no valid reason exists why it should 
not be put on the market for what it is. We are gratified to 
notice that a meeting of the pottery trade, held in Philadel
phia a month or two ago, recognized this yery plainly, and 
the convention voted, among other resolutions, to the effect 
" that we have sufficient talent in this country to originate 
new designs, more elegant and suitable to the wants of the 
American people, and that such procedure on our part will 
the sooner enable us to give our product8 the stamp of a na
tional product and a distinct character. " 

We also wish to direct especial attention to the fact that 
we import kaolin from England, and that none, as we are in
formed, has as yet been discovered in this country �uitable 
for the finer porcelain. 'rhere are beds, we believe, in Brandon, 
Yt. , but the clay is put to base uses in adulterating paper, 
paint, and other products. We have no record of its being 
tested for porcelain. There is a tariff of $5 a tun on the im
ported material , from which our citizens reap no benefits, 
and which offers a further incentive to discover the kaolin . 
It seems to us that, unless some effort in this direction shortly 
appears, it would be good policy to encourage the illdustry 
hy remitting the tariff altogether, and entering the kaolin 
free as a raw material. 

In our inspection of the machinery, at the establishment 
described, we were impressed with its simplicity and effi
ciency everywhere except in one particular. That was in 
the means used for making the small articles, snch as nail 
heads, castors, and other hardware trimmings, of which the 
factory produces an enormous quantit.y. The reader will 
find the apparatus illustrated in Fig. on page and it 
will be perceived to consist merely of a screw press, which 
for �es the damp powder into a die, the latter being removed 
by hand and filled for each article. There i!:! very clearly 
work for an inventor here ; and it seems to us that a little 
ingenuity could speedily contrive an apparatus w:Rich would 
fill the die,hold it in place,and run down the screw, automati
cally. Now it requires one workman to each machine. 'Vith 
suitable apparatus, one man ought to control half a dozen if 
not more, and produce the articles far more quickly as well 
·as of more uniform shape. 

'Ye notice that the Potters' Association offer three prizes of 
'one hundred, fifty, and twenty-five dollars respectively, for 
the handsomest design of pottery ware to be exhibited at 
the Centennial. If we may judge from the efforts being 
made at the factory visited by us, our American potters are 
thoroughly imbued with a spirit of emulation, not of course 
to gain the small sums above mentioned, but to produce a 
·display at the Centennial well calculated to arouse the world 
to a sense of the progress we have nyLde in the ceramic art. 
We were shown some remarkably beautiful vessels,of unique 
shape, the exteriors of which were molded with national em-

lJlems and bas reliefs of eyents in American history, which 
when complete will, we think, compare favorably with some 
of the finest vases and other e vidences of skill produced by 
European factories. 

• ••• • 
A VARIABLE SCREW. 

A correspondent asks how to lay out an increased twist on 
a wooden cylinder. 'Ve do not know that this information 
is published in a form that is generally accessible to our 
readers ; and as the construction is also applicable to the guide 
plates for screw propulsion, we here present it in simple 
form. 

The line forming the intersection of any two faces of a 
screw thread is called a helix, and can be described, on a cy
linder having the sallle diameter as the thread, by the motion 
of a point which goes around the cylinder, and, at the same 
time, advances in the direction parallel to the axis. If all 
the helices of the intersections of the faces of the screw are 
determined, we have the boundarie� of the thread, and it is 
the method of making the determination that our correspon
dent desires to haye explained. The pitch of a helix is the 
distance that the generating point movp� along the cylinder 
in vassing once around it. If this axial motion is the same 
for all parts of the revolution, the helix has a constant pitch ; 
but if the lIlotion varies at different parts of the revolution, 
the helix ill �aid to have a variable pitch-increasing if the 
axial motion of the point is greater for each successive equal 
interval of the revolution, and decreasing if the axial lIlO
tion continually grows �maller. '1'he simplest manner of 
drawing either of these helice� is by the aid of a graphical 
construction ; and the methods employed in the three cases 
are represented in the accompanying sketches : 

1. Helix with constant pitch, Fig. 1 :  Provide a cylinder of 
the same diameter as the rC'luired helix. Draw a horizontal 
line, A B, equal to the circumference of the cylinder ; and at 
the point, B, erect a perpendicular, B C, equal to the pitch ; 
connect the points, A and C, by a straight line ; cut out the 
figure so constructed, and 'Hap it around the eylinder, with 
B C parallel to the axis. '1'hen A C will be the required he-

lix, which can be traced on the cylinder by using the edge, 
A C, of thc paper as a guide. If the helix is to be cOll structed 
fOJ" only a portion of a revolution , make A (' equal to that 
fraction of the drcumference, and B ( ' equal to that fraction 
of the pitch. Similarly, if the helix i� to make several re
volutions, A B must he the Imgth of the circumference o f  
the cylinder multiplied b y  that number o f  revolutions, and 
B C, the pitch multiplied by the aame number. 

2.  Helix with increasing pitch, Fig. 2 :  Provide a cylinder, 
as before, and make A B equal to the circmnference. Erect 
a perpendicular at B, and make B C equal to the initial pitch 
of the helix, and B D equal to the SUIll of the initial and 
final pitch divided by two. Divide C D into any numher or 
equal parts, and A B i nto the same number. Draw straight 
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structed in a similar manner to that already described. A B 
is the circumference of the cylinder on which the helix is to 
he drawn ; B C, perpendicular to A B, is the init ial  pitch, ancl 

B D is equal to hal f the SUIlI o f  the i nitial and final pHd! . 
Dh ide C D and ,\ 13, eaeh into  th e same number of e'lual 
parts, and mark the points of intersection of l ines drawn 
from the divi sions of l' D, to A, with the perpendiculars erec t 
ed at the corresponding poi nts o f  A B. A curv", D 1 2 3  A , 
drawn through these points and D and .-\ , will be the guide, 
by means of which tIle required helix cun be traced npon the 
given cylinder. 

• ••• • 

THE METALLURGY OF IRIDIUM. 
'Vhen it was decided to make the standard meter, of which 

a description appeared in our issue of Heptpmber 10, of an 
alloy of platinum and iridium, the preparation of the latter 
metal presented the greatest difficulty. Platinum resists the 
action of oxygen, and is only acted upon by aqua regia ; for 
its fusion it requires the highest heat attainable by the oxyhy
drogen blowpipe. The alloy of osmium and iridium, in 
which form the latter is only found in Nature, is unaffected 
either by aqua regia or the blowpipe. Small grains of irid
osmine are found mixed with th e sand in which platinum ore 
is found. This mixture of platinum, sand, and iridosmine 
was first treated with aqua regia, which, of course, dissolved 
the platinum, leaving the irido�mine in small grains and 
seale�, mixed with sixty to seventy-five per cent of sand. Ey 
fusing thi5 mixture with l itharge , silica and a l ittle chal'
coal , the same unites with the litharge and silica to form a 
glass ; the iridosmine, being heavier, falls into the reducrd 
lead below. It is i solated in metallic granules by dissolving 
the lead in nitric acid ; next the iridium must be separated 
from the osmium. 

Iridosmine can only he attacked and rendered soluble by 
treating it with alkalies combined with powerful oxidizing" 
agents. For this lJUrpos<', it must he reduced to a fine pow · 
der, which cannot, however, he accomplished by puh-prizll 
tion in a mortar, for the iridosmille is ypry tough and hard . 
The obj ect was accomplished by fusion with zinc,with which 
it forms an alloy. On distilling off the zinc, it is left in the 
state of a yery fine powder. This powder is heated with ni
trate of baryta as a fl u x ,  whereby it is converted into oxidA 
of iridium Itnd osmate of barium. The resulting maSE i H  
soluble in n i tric acid ; and whl'n the solution i s  distil led the 
osmic acid,1yhich is  volatile at 212" Fah. ,is obtained in large, 
white crystal!:!. Thi s operation requires special caution , a� 
the osmic acid is very poisonous, the most so of any knowll  
substance. It ,  therefore, has to be kppt in tubes hermetical l Y  
sealed. 

. 

The red liquid, which remains after distilling off the o8mii' 
acid , contains nitrate of baryta and oxide of  i ridium. TIl l '  
latter i s  precipitated by adding baryta. The precipitated 
oxide of irid ium is diEsolved in aqua regia and precipitated 
by the addition of sal ammoniac,in the form of a double chlo· 
ride of  iridium and amlllonia, :K H, ('I + Ir (,1 2 •  'Yhl'n ig 
nited, this yi elds the crude iridium sponge, which also con , 
tains some platinum, rutheniulll , and a little rhodium. 'rhls 
is refined h�· fusion with sal tpeter, which oxidi zes the ruth. 
enium and other metals. The resulting mass is treated with 
wat er, which dissoh-es the r uthenate of potash with a yellow 

lines to A, from the points of diyision of C D, and perpendi . color. The resid ue is fused with lead, which separates the culars to A B from the points of division of that line ; mark mptals. On cool ing, pnre iridium crystall izes from the Ipad . the points in which these IJerpendiculars cut the correspond The lead is dissol ved lJY nitric acid,and tl; e plati nnm hy aqna 
ing lines drawn from the points of division of C D, and draw regia, which does not attack the iridi ull l .  
a curve, A 1 :.1 3 D ,  through these pointll and A and D,  cut out The inYl'nti oll o f  a lllPthnd of work ing up iridosmine, a1. the figure, and wrap it around the cylinder as bcfnrf' , when the though somewhat difficult and dangerous,  so as to obtain tlIP required helix can be traced with A 1 2  3 D as a guide. I f the iridium in a metallic state for the preparat ion of very refrac� helix make more or Iess than one revolution, A B must be made tory alloys, will probably render ,·aluable 1\ l , itherto Wll �tf' equal to the length of the same part of the circumference of product in the working or platinum orc�. 
the cylinder, B C to the same part of the initial pitch, and The dangerous ("huract(,f of its companion , osmiulll, of 
B D to the same part of the half sum of the initial and final which i t  is said Hlllt t wenty pounds would kill all the inhalJ 
pitch. In the figure, only a fllw points of the guide curve aitants of the world, wi ll prevent its finding a l1sE'in the art�. 
are constructed, as it ill merely given for the sake of illus· .. _ .. 
tration ; but in any practical case, it is well to construct HM I _ Ne,,· Scrn� P,·ol)<, U e r  E x periments. 
many points as convenient. Some example� aTe added to "' e h a ve al lude'l to the expprimf'nts of  the veteran screw 
still further illustrate the construction propelll'r inn-ntor, 1\Ir. <1riffithH, who has shown that in 

Example 1 . -'1'0 construct the guide for one revolution of a SOllle caSCH there is It loss of GO per �ent of engine powp]" in 
helix, 4 inches in diameter, and with pitch increasing frolU 4 the use of scre w�. He now proposes, as an improYemcnt, 
to 12 inches : A B is 12·566 inches ,  H C is 4 inchl�s, and n D,  the use of �ll1all screws, one at the bow and the other at the 
(4 + 12)+ 2, or 8 inches. t stem. The British Admiralty have placed the Bruiser 

Example 2.-Guide for a helix making six rnYolutiolls , !lteamer at 1\Ir. G riffith·s di spo�al for trial of the new planH, 
having a diameter of half an inch, starting with a pitch of and thp results, wh kh may �tlon bp expected . will be studied 
3 and ending with a pitch of 15 inches. In this case, with i nt('rest . 
A B is 6 X 1 ·5708. or 0 ·425 inches, B C is 6 X 3, or 18 inches, ------.......... .. ------
and B C is 6 X (15 + 3)+2, or 54 inches. 

Example 3.-Guide for the circumferential helix of one 
blade of a screw propeller, the diameter of the screw being 
18 feet, one eighth of the pitch being used, and the pitch ex
panding from 24 feet at the forward edge of the blade to 32 
feet at the after edge. A B is l of 56· 540, or 7·060 feet . 
B C is 1 of 24, or 3 feet. B D is -} of (24 + 32) +2, or 3t feet. 

3. Helix with decreasing pitch , FiA'. 3 :  T}lC guide is con-

AT the New Albany (Ind . )  Plate Gla�H Works, the other 
day, �evAral men were standing on all elevator, steadying a 
yery heavy load of plate glass, worth some $2,500, when the 
cog wheel which propel led the windlu�s broke suddenly, just 
itS the elevator reached the topmost floor, and the men and 
their charge were precipitated together a distance of thirty 
feet. '1'he glar,s was broken in fragments, which almoRt 
hUl"ied the men . Three of the latter were seriously wounded. 
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THE FIREMAN' S  RESPIRATOR. 

In a Fl \,or fPao. uy C'a pta i u  Shaw, o f  thl' Metropolitan Fire 
Brigade ,  at the Society of Arb, on ,J anuary 19 ,  an ingen
ious apparat us was df'sniupd for ena],l ing persons to bn,athe 
in d ense smoke or poisonons yapors. It consists t'ssential ly 
o� a clo<;e-fitting hood, with a respirator, holding a filter, the 

m'ention of Professor Tyndall , which consists of a valve 
chamber ano. filter t ube about 4 inches long screwed on outside, 
wi th access to it from the insio.e by a wooden mouthpiece. 
The charge for the filter consists of the following material s, 
which ar!' put in with the tubc turned upside down, and the 
lowpr YlI ly!' rcmoyed : Half an inch deep of dry cotton wool , 
an inch deep of tIll' sume wool saturated with glycerin, a 
thin layer  of d ry wool , l ,alf an inch deep o f  fragments of char
coal, hal f  an inch deep of dry wool , ha l f  an inch deep of 

fragments of l illH' , a lld about an i nch of dry wool . The 
whole can b(, put on all (l adj usted in a ft.,w secom]s by th ( ·  
wt'arpr . - St i' Ii CI' Record. 

-------------.�, . �, .. -------------
J\.. N c ,v L i �lt t .  

"\Ye (]!'scrih(',l , not l o n g- ago , the u e w  l igh t for  photographic 
purposes, j l l'odu( , t '<I by the C01llbustiou or hisulphide of car
bon and b i llox i(le of nitrogen.  TIll' ouly d ra wback to the 
util ity o r  the l ight was the danger of  explosion. F u rther 

experiIlH'n(.s in the same path ha\-e recelltly been mad!' ,  and 
Messrs . Riche and Bardy communicate to the French AcadplllY 

the detai l s  of the apparatu s ,  by which a new l ight, havin/y 
an actinic power superior to the oxyhydrogen light, is pro
duct'd,  with economy and su fety. The light is made by 
lIwl t ing sul phur in an opell vessel ; and when the sulphur is 
in flanl Ps, u j f't of oxygen gas is  di rected upon it,  producing 
a bluish light of great acti nic power. 

Anothl'r method, w hich produces a brilliant white light, 
but of less actinic power than the other, consists in  filling the 
vessel with nitrate of potassium, and heating until the salt 
bpg-ins to decompose, then throwing small pieces of sulphur 
upon the surface of the salt .  

The fol lowing is the apparatus for the sulpho-oxygen 
l ight : 

No. 1 ,  a glass tube connecting the gas bag with uurners 

No. 2 ,  an iron stand to hold the small crucible. No. 3, a 
crucible.  No. 4, a small alcohol lamp to ignite the sulphur. 
No. 5,  a funnel to receiYe the product of combustion. No. 
G, a p'3troleum lamp employed to establish a current of air 
in the chimney. No. 7, a shaft connected with the chimney, 
in wh ich the current of air is formed by means of gas or a 
lum p. 

It is not necessary, says Professor E. Stebbing, in the 
B1'itis/t JO ll rnal oj Pltotogrnplty, to employ the oxygen under 
much IHessure, for with too much of that gas the flame is 
white instead of blue, and therefore less photogenic. 

--------------.�, .�, .. -------------

PROFESSOR FORSTEH ,  of Berlin, discov"'red , on Fobruary 
25, a npw planet of the twelfth magnitude. 

� titutific �mtticatl . 
THE NEW REVELATIONS OF A SNOW FLAKE. 

It is d ifficult to believe that the pure white flake, which 
sptt les  noiselessly upon the parth , and which seems, even 

whell moderately magni fieo., but a m ass of  eX1luisite white 
ice cry stals, is, after al l ,  hut a scavengf'r of the atmosphere . 

But sueh, mwerthpl(·ss, is the fact, and henceforth we must 
regard the sno w drops but as so many sponges which absorb 
into their porous substance the myriads of microscopic boo.ies 
which form that peculiar atmospheric dust , found near the 
surface of the earth , and most largely in the vicinity of cities. 
This d ust is itself a quepr mixture of heterogeneous sub
stances. M. Gaston Tissandier, who has been making a 
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Fig. I.-Corpuscles suspended in a drop of gnow water. 

num])!' r  of very interesting investigations on the snow, states 

tha t ,  in a <I rop of water obtained from a single /take and 

magnified GOO times, he found pieces of coal ,  fragments of 

cloth , I!'rains of starch, sandy matter, und an immense va

riet�· of other slthstances, not a fragment o f  which exceeded 

in diameter three ten-thousandths of an inch. Some idea of 

the numbers in which these infini tesimal particles must ex

ist in the snow can be gained from Fig. 1 ,  which represents 

a drop of snow water gathered at the summit of Notre Dame 

towers, in Paris, and magnified under the microscope 500 di. 
ameters. 'rhe fibers of fabrics and bits of coal are easily 

recognized. 

Fig. 2.-Crystals obtained by evaporating a drop of snow wuter. 

By examining large volumes of snow water, M. 'rissandier 
has been able to determine the weights of these cnpuscles. 
A (luart of water collected in the ity and evaporated gllve 
3 '2 grains of residue, and the same : quantity obtain eO. in the 
country yielded ab out half that weight. The residue is an 
impalpable pulverulent gray powder, composed, in round 
numbers, of 70 per cent mineral and 30 per cent organic sub
stances. It is very rich in carbon , burns brilliantly, and con-

Fig. 3.-Crystals obtained by evaporating a drop of snow water. 
tains certain chlorides and sulphates in appreciahle quanti
ties, besides carbonate of lime, alumina, silex, and sufficient 
iron t.o he readily recognized hy reagents. Nitrate of ammo-
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nia is also detected in the proportion of ahout 0'015 grains 
per quart of water. 

M. Tissandier states that,  by evaporating a <1rop of snow 
water, in dry air on a glass slide, and examining subsequpnt
Iy with the microscope, crystals, some needle· like, some pri s 
matic, and others star-shaped, a s  represented in Fig. 2, were 
obsen-ed to form. During the course of one experiment, 
however, he remarked a noticeable difft'rence in the crystalli
zation. The crystal s appeared to ramify, throw off other 
needles, these last others again, until the slide under tlw lenH 
presented the beautiful appearance represented in Fig . 3. 

Flg. 4.-Miero,eopic aerolites (lurgely magnified).  

l'nder the influence of a h igh tem peratm'p, these new crys
tuls evaporateo., but it was not difficuH to I 'ro\'o them to JJC 
the nitrate of ammonia, the presence of  which ch emi
cal analysis had previously ino.icated. Further investiga
tion showed also that, among the uitrate of ammonia crystals, 
were scattered others of different form and totally unlikp 
those of the rhomboidal system. Some were cubical , indica 

ting them to ue prohabl�- sea sal t ,  others resembled tile 
sulphatp of soda crystals. The last probability was relldued 
quitf' e�rtain by throwing a f('w /takes into a supersaturated 
solution of SUlphate of soda , in \"hieh they immediately 
caused crystallization to take place . All thl' crystalR , it ap
pl'ars , formed on the edges of the drop, while the corpuscll>s 
formed a dl'nse group in the center. 

As regards the particles of iron found, while it is very 
possible that they came from the surface of  the soil, it is not 
improb�ble that they may have reached the atmosphere from 
without the same, and therefore be due to the d isaggregation 
of aerol ites, destroyed on entering the ar-rial ocean. Nor
densk jold has collected, on the great snow fields of thp arctic 
regions, a dust which contain� iron, carbon, nickel , cobal t , 
and phosphorus, elements especially characteristic of extra
t errestrial bodies. Ehrenberg, the celeurated G erman micro
scopist, has eXllmined the ferruginous dust,  which, to the 
naked eye, appearR to be but an agglomeration of minute 
g r a i n s , as represented in 
Fig. 5.  When very highly 
magnified, however, the cu 
rious shape of the particles 
becomes clearly apparent (Fig. 
4), showing thut, at some 
time, they must have been in 
a state of fusion, and hence L..,!":,,,� __________________ ..J 
very probahly due to some Fig. G.-Microscopic aerolitc" 
mass of meteoric iron ren- (natural sizc). 

dered incandescent and melted by friction with onr atmo
sphere, 

The iron and other particles in the snow probahly ure not 
without some effect upon vegetation, the exact nnture of which 
future investigation will determine. Certainly, however, it 
appears that heavy snow falls, uesides protecting the ground 
against excessive cold, serve to fert ilize the same through 
the nitrate of ammonia, conveyed to the soil uy the melting 
of the snow. 

• ••• • 
Nc,v and Valuable Printing Prcss. 

A new printing press made in Lh'erpool, Eng. , by Duncan 
and Wilson, for the ClI1'istian �cllion newspaper of this city, 
is  a remarkaule novelty in this class of mechanism. It prints, 
folds ,  pastes, and binds tIle paper inside of a cover, which it 
also prints ; and delivers the numbers, thus completed, at the 
rate of 5,000 copies per hour, ana may be worl,ed up to 6, 000 
per hour. The paper is drawn from a roll .  The whol e ma
chine is 27 feet long, 7 feet high, and the cost is $20,000. 
The folding apparatus may be disconnected whenever ne

cessary, and the machine used to print without folding. Ya
rious attempts have been heretofore made to attach folding 
machines to printing presses ; but this, we believe, is the 
first successful example of the kind . 

• ••• • 
Rather Col d .  

A correspondent of the Toronto Globe wrote from Bridge 
Creek, British Columbia, on February 19 : " The thermome
ter at this place was frozen up, so we could not tell how cold 
it was. A bottle of good brandy and a bottle containing two 
pounds of mercury were put out as a test on February 14. 
In the morning both were frozen solid . This cold snap has 
lasted for more than two weeks, with no signs of mild weath
er.  The mercury in the thermometer has been frozen eyery 
night. " 

• ••• • 
German Locomotlvcs. 

The sixth annual report of the artisans of the German 
railway administration states that locomotive boilers 
made of sheets of cast steel have not fulfilled the - ex
pectations entertained for them, altllOugh it is hoppd that 
more favorable results will be obtained wh en improvements 
have been made in the manufacture of steel plates. Copper 
bolts are recommended for the first row ; steel ones are only 
to be employed when the feed water and fuel arc both good. 
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DIl'BOVED LEWIS. 

At the present time it is no uncommon thing to use,in the 
formation of breakwaters, piers, and other similar struc
tures, blocks weighing from twenty to thirty tuns each, and 
it is found that, with suitable plant and machinery, masses 
of this weight can be moved readily and safely_ 

The ordinary lewises, by which large concrete and artifi
cial blocks have hitherto been lifted and deposited. consist 
of a pair of round bars with a T end on each, and a ring at 
the top to recei ve the hook or shackle of the setting crane or 
traveler, suitable holes, with boxes and pieces of hard wood 
at the lower ends, being formed in the blocks for the recep
tion of the bars. When a block has been lowered. say for 
subaqueous work, divers are required to turn 
these T bars around, and to draw them out of the 
holes preparatory to their being lifted up with the 
slack chain of the crane or traveler. For heavy 
blocks the weights of these bars must of neces
sity be great, and the process of turning and lift
ini them by divers consequently expensive. It is 
the object o f  the lewis which we herewith illus
trate, and which has been invented by William 
Matthews, of England, to provide for disengag
ing from above water, so that, when no longer re
quired, the lewises shall free themselves and be 
drawn out of the holes in the blocks by means of 
the setting machine, and lifted with the slack 
chain tv the surface. 

The holes, instead of being parallel as in the 
ordinary cases, are made dovetailed ; they are 
formed in the blocks by means of core pieces. The 
apparatus consists of two lewi!les. each formed of 
two wrought iron square bars linked so as to open 
in a dovetail shape. At the top of one bar of 
each lewis there is a shackle which is passed 
over the hook of the beam, the other bal' being 
attached to the underside of the beam by means 
of a short piece of chain and a spring hook. Fig. '1 shows the lewis in the act of lowering a block ; 
when the block has been set and adjusted, the 
beam is lowered from three to six inches, and 
the bridle rope, A A, drawn up from the top up
on which the shackles, B B, are thrown over so 
as to clear the ends of the beam ; the apparatus is 
then lifted by Dleans of the setting machine,and, 
as the chains, C C, are tightened, the lewises 
fold and come clear out of the holes in the block. 

Fig. 2 shows the lewises when disengaged and in the act of 
being lifted. Fig. 3 shows the construction of the bars and 
links, from which it will be seen that the bars of the ends 
of the latter have--a solid bearing against rounded recesses 
in the former, so as to avoid strain on the pins. If consid
ered desirable, the disengaging levers might be omitted, 
in which cllse the sh�es, B B;' would be thrown back by 
the divers employed in setting the work, and the lewises 
would then disengage and free themselves as before. It will 
be seen from the illustration that provision has been made 
for dealing with blocks of different sizes. 

The'lpparatus has been in successful operation for some 
months on the new harbor of St. Heliers, Jersey, and is 
about to be introduced on many other important works. It 
is claimed for the invention .that it effects a saving of an ex
pensive description of labor, namely, divers' work. 

_ I  __ a 
A NEW BTEAK LAOCll. 

Mr. George Baird, an engineer residing at St. Petersburgh, 
Russia, has recently constructed a high speed boat, which 
has proved a remarkable success. 
Her outer shell is entirely con
structed of Muntz metal, an alloy of 
great durability, much used in Eu:
rope for sheathing wooden vessels 
and for axle bearings, etc. At a re
cent trial, against one of Messrs. 
Thomycroft's fast boats, the Mab 
was victoriou�, accomplishing 19 
miles per hour. The Mab is 48 feet 
long at the load line, and has 6 feet 
6 inches beam and 3 feet 6 inches 
depth of hold, while her mean draft 
is 1 foot 9 inches. She is fitted 
with a beautifully made pair of compound engines, driving 
a screw 2 feet 9 inches in diameter and 3 feet 4 inches in 
pitch. During the trials the engines made an average speed 
of 593 revolutions per minute, working with steam at 1 00 
Ibs. per square inch in the boiler. The general arrangement 
of this  very successful boat, says Engineering, will be bet-

ter explained by reference to our engravings than by any 
verbal description. 

------------4.�'� •• ,,�.�----____ ___ 

St. Gothard Tannel Air Co mprellllors. 
In the case of the St. Goihard Tunnel, dry compressors 

are employed for furnlshing the necessary supply of com
pressed air, these compressors being constructed on the sys
tem of M. Colladon,ofGeneva. The sets of compressors em
ployed at the t wo ends of the tunnel are alike In. general con 

J 'ittdifi' �mtri'JI. 
struction, but differ somewhat in dimensions and in some 
points of detail, as well as in the arrangement of the driving 
machinery. The compressors at Ail'Olo have been constructed 
in three groups, each consisting of three compressors. 

The three compressors in each group have each a cylinder 
18' 11 inches in diameter and 17'72 inches stroke, and they 
are driven so as to have a mean piston speed of about 265 feet 
per minute. The pistons are coupled by connecting rods to 
a three·throw crankshaft, this shaft having its three cranks 
set at an angle of 120· with each other. The arrangement 
of bedplate, main bearings, crosshead guides, etc. , is neat 
and substantial . 

The leading feature in the Colladon system of air com-

l' i  � . .l. ' 

lIATTH�WS' DISEIGAGING LEWIS. 

pressors consists in the arran;;ements made for the efficient 
cooling not only ol the barrel of the cylinder, but also of the 
piston and piston rod. The cylinder is enveloped in a jacket 
through which wated. _e to ciroula.to: Thtl piston and 
piston rods are made hono� and water is CAUSed to cironlata 
through them. 

In addition to the cooling" action of the currents of water 
alreadY- lJlentioned, the air, during compression, is further 
cooled by the injection into the cylinder of a small quantity 
of " pulverized " wat er admitted' through suitable injection 
nozzles in the cylinder covers. The compressors are driven 
by turbines. 

------------4.�'.�' .. __________ __ 

New LlCe-Prellervln" Drellll. 
For some time past Captain Boyton has used this . dress 

with wonderful success at Atlantic City, N. J. , where he 
held the post of Captain' of the Camden and Atlantic Life 
Guards, a corps of gallant men whose business it is- to save 
life at dangerous sea-bathing places. 

It is simply a dress composed of the best iIidia rubber, 

THE STE !lI LAUNCH lIAB. 

made in five distinct airtight compartments, namely, one for 
each leg, one at the back, another in front, and . the fifth for 
the head . Each of these is in6.ated by means of a tubil long 
enough to reach to the wearer's mouth when the dreSS is on. 
The dress is made in two pieces. the lower part being like a 
loose pair of trowsers ending in a pair of waterproof socks. 
At the waist is a broad steel hoop or band , which has a 
groove cut in it into which \he other pa1't of the dress ex 
actly fits, rendering the whole suit perfectly watertight. 
Strong. suspenders fixed to this hoop pass over the sho!llders 
and retain the lower portion of the dress in its proper 
place. 

The upper part of the dress is made similar to a jacket with 
a head piece attached. In order to allow of the face . being 
uncovered and yet to be quite watertight, an elastic pil.dding 
of india rubber fits round the face, which presses (closely 
enough to keep out the water, but not unpleasantly) round 
the faee' and head, when the chamber at the back is inflated. 
When this part of the dress is put on, it is fitted round the 
waist hoop, and, being strained tightly, the whole dress is 
quite impervious ro water or even damp, not by any means 
the least important of its advantagell, as many, perLaps more 
people are drowned owing to the benumbing effects of cold 
as from the actual incapacity of Iwlmming. So simple is 
the adjustment that the ent4'e <4'e!!8 can be put on and 

1 7.9 
thoroughly inflated in a few minutes by any one who has 
had a little previous practice. Being made in so many differ
ent air chambers, there is no danger should one or more 
parts get injured, as the chamber at the back of the head 
alone is sufficient to float the heaviest man. The total weight 
of the dress is about 15 1bs. 

On the 10th of October, 1874, in accordance with his pre
vious public announcements in our city papers, Captain Boy
ton left New York in the National steamship Queen, intend
ing to go overboard when about 250 miles distant from 
America and return to the coast at the nearest po;nt he could 
reach. Howtver, when he came on deck in his curious dress 
and told Captain Bragg that he was going back to America. 

J 
asking him at the same time to " slow " the ship 
so as to let him get into the ocean comfol'tably, 
he was very properly oroered to go below, and 
was told that if he attempted to leave the steamer 
he w )uld be put in irons. Greatly disappointed, 
he was comuelled to remove his dress and remain 
on board co�tent. But on the night of the 20th 
of October, at half past nine o'clock, when about 
two and a half miles distant from Cape Clear, the 
southern extremity of Ireland, he left the steam
er, having obtained the reluctant consent of Cap 
tain Bragg. His departure is thus descl'ibed in 
the London Examiner by a passenger : " A loud 
cheer greeted him as he plunged into the waves, 
which we re then heavy, as the breeze at the time 
amounttd to half a gale. ' All right, captain, '  he 
shouted, ' go on ! '  as the ship left him behind. 
The captain gave orders to go ahead, full speed, 
and in a moment the daring adventurer was lost 
to sight." 

He llad ttken with him,in his waterproof and 
airtight sack or traveling bag, food and water 
sufficient for three days, besides other articles, 
such as a compass, lantern, signal rockets, bowie 
knife, axe, American flag, and his indispensable 
paddle, His intention was to make for Baltimore, 
distant about seven miles, but owing to the 
roughness of the weather he was driven as far as 
Frefaslta Bight, some miles east and south of 
Baltimore, after having been seven hours on the 
water and having traveled about thirty miles. His 
trials on that night-a night which will be long 
remembered on account of the numerous ship
wrecks which took place during it, and the heavy 

gale blowing-must have been most severe, and no other 
form of life buoy could possibly have saved his life. So 
tremendous was the sea and violent the storm that, not
withstanding his confidence in his dress, Boy ton's heart near
ly failed him when the steamer disappeared from his sight 
and he was left a solitary waif on the ocean. 

For hours through that wild dark night, so stormy that no 
mail steamers crossed the Irish (''hannel, Boy ton lay on his 
back tossed about, unable to use his paddle, and quite at the 
meroy of the sea and wind, but, thanks to his dress, dry and 
warm. About one o'clock the wind changed, blowing on to 
the land, and about three he saw land " under his lee. " 
With such a sea his danger was greater than before, and h e  
narrowly escaped death. More by luck than anything else, 
however, he got ashore safely and made his way to the coast
guard station. Since then he has exhibited his apparatus in 
many places in England, proving how thoroughly adapted it 
is.to its purpose.-Hunt'8 Yachting Magazine. 

• ••• • 
A THREE-WHEELED OOmUB. 

The upper figure in our illustration 
shows the elevation, and the lower figure 
the plan, of a three-wheeled omnibus , 
which is claimed to secure eeonolll'y in 
cost and draft, as well as comfort' for 
riders, by reason of the four side en
trances, and one step in from the road, 
and a staircase behind on to the roof 
seats. On some routes such vehicles 
might supplement the present rolling 
traffic of our public streets. Dispensing 
with an under carriage and one wheel 
must prove a material economy ; the tri-
adic bearing of the wheels on the 

ground would favor the draft. The bulk of the weight, be 
ing on the large wheels and partly :;,uspended beneath the 
axle. would also tend to diminish draft as well as enable a 

wider ax:d lighter body to be used than in an ordinary omni
bus, the total weight of which ranges from 20 to 24 cwt. for 
26 passengers ; for the same number of passengers, a three
wheeled omnibus might be made to weigh from 14 to 16 cwt. 

The obvious simplicity of construction makes any techuical 
dlltailed statement unnecessary, beyond saying that the hind 
wheel turns round freely in an uPriiht axle box, fitted with 
a coU spring round the spindle.-Oarriag, B11Mde'l'i Gautte. 
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1 80 J titutifit Jtutritau. 
--v;;c.tl B-eCI;1'8 tor tbe Sh op, tbe Ho u sebold, , spring to one side, he caused a slit to open, making an expo' 

and tbe Farm . sure of about one quarter of a second. 
An old gun loaded with a heavy chargp o f pow der and , 'Ye obtained one hundred pictures, of which a dozen or 

hu ng near the rafters, in a barn or in any dangerous local- , fi fteen are good for nothing, a few are tolerable, and the rest 
i ty about the house, makes an excellent fi re alarm The I'X- are very good, so that we are very well satisfied. I imagine 
plos ion iM caused by the heat. that the results will not be worked up as fully as they ought 

The followi ng aUoy of copper will attach itself  firmly to ! to be until eight years from now, when the next transit of 
t mrfaces of metal , glass, or porcelain : 20 to 30 parts finely I Yenus takes place. That is a very important transit. , as it is 
hI  ended copper (made by reduction of oxide of copper with i to be visible all along the Atlantic coast. " 
hydrogen or precipitation from solution of its sul phate with I • • • • • 
)linc) are mad e into a paste with oil of vitriol. To this add !  Hlltb Speed Torpedo Launches. 
70 parts mercury and triturate wel l ;  then wash out the acid I A trial was lately made o f  a new steam launell , huilt hy 
w ith boiling water and allow the compound to  cool . In ten Messrs. Yarrow & Hedley,Isle of Dogs, Eng . ,  for the Argentine 
or t welve hour�, i(bel'omes sufficiently hard to receive a hril- Republic. The li ttle yessel is 55 feet long, and 7 feet beam ; 
l iant polish and to scratch the surface of ti n or gold.  'Vhen the plating is throughout of Lowmoor iron, the frame being 
heated it becomes plastic, hut does not contract on cooling. of steel .  Rhe is propelled by a beautifully finished pair of 

To prcs erve an lltom ical specimens, immersp in a saturated I engines indicat ing 60 llOrse power, with wli.ic.h a yery high 
solution o f 1 00 part.s alum w ith 2 pa rts sal tpeter. The ar- rate of speed is obtained . 'fhe torpedo resembles in form an 
t iel e at first loses col o r, hut regains it again in a few days, ' ordinary elongated proj ectile, and will hold about 100 lbs. 
wh('n i t i s !'emo,-e<l from the l iquid an d kept ill a saturated I of gun cotton, estimated to giYe an effect equal to three times 
fojolution of al um and water only. I that weight of gunpOWder. It is carri ed at the end of a pole 

An excel l ent, well rl'commended pirkl e  for curing haIlls,  about 25 feet long,  and the launch is provided with steel 
is  made of l� llJs .  of  sal t ,  -} lb, of sngar, t oz . of saltpeter, and shields to protect the crew from rifle shot . The little craft 
� oz of p :Jtush. Boi l all together till the dirt from the sugar is a most sUl'ceHsful speci mpn of boat building. 
has l'i Hen to t11l1 top and is ski mmed. Pour it over the 1111'at The most remarkahlt� feature is  the system of igniting the 
and l eavp the l atte r i n  the solution fOI' fOllr 01' fiye weeks. torperlo, designed by Captain McEvoy, of Messrs. Vayasseur 

Saye thf1 soot that falls from the ch imneys, when the lat- and Company, London Ordnance ,""orks. Hitherto these 
te r are cl eaned . 'l'welYe qua rts of wot to a hogsllead of torpedoes have usually been ignited hy a concussion fuze on 
water makps a good li qu i tl mauure,to be apl ,lieu t o the roots striking the ship's side. It is evident that, used in this way, 
of plants . the crew haye l ittle chaure of escape, as the l)oat must be 

A folde[l new�p:t]l l 'r  placPd oyer i ltll ehes t inRid e th,' vest, dri ven at speed agai nst the ship, and her own momentum 
on going out during t.he present raw spri ng wpather, couRti - will carry her on, break ing th e hoI £' ,  and involving bpI' i n  
t lltpS al l  excellpnt protpetor far the l ungs. the results of the explosion ; wh il e if  flhe does not go right, 

'fhere i s no rule of health morc import ant than "  kpep the h£'arl on, the conrussion fuse may not explode at al l .  Cap-
fc!'t dry and warm and the head cool. ., tain McEvoy gets over thi s  objection by carrying three wires 

Do not al low a grindstone t.o stanrl in wat er when not in down the pole and into the torpedo, witllin which is placed 
nse. Clean off all greaRe from t ools llefore sharpening, as a ypry simple detonating fuze. A brass cap is fitted to the 
Jfl'aSe or oil de�tro:'s the grit. "Then you get a stone that torpedo, and a suitable battery is placed in the launch. A 
ll u i t.s yo u!' l'Ul'po�p, spnd a sam pIp to the dealpr to sele(,t by ;  vpry slight hlow will driYe home the brass cap and " make 
a hal f o unell sample is  I'nough, and can lIe sent 11Y mail . contact , "  when the charge I'xplodes . Besides this, the third 

To d ean It watch , e v e n  i f  it he of the l owest grade, the wire is so arranged that eontact can he mad e  in the boat and 
hu r!'!'l or mainspr ing  hox should always be taken apart and the charge exploded at any time . Thus a launch might steal 
I'I t'an l 'd . f rl'�h (,il la·ing appl ied be fo!'e the cover is rl'plarNI al ongside a ship, and , hy just touching her, explode the torpedo 
Xllpl l i l m  i �  t i t,· ht'st stuff to dean with . at the in'ltant that her engi nes are turned full speed a!'!tl'm 

The simpl e;,t , unrl pel'haps 1;(,8t., ]lai nt to luen'nt 1 > l I l'ied to haek the l aunch off; and if she dot's n ot come square on 
wood from dl'eayi ng hl mnde of boilNl linseed oil,  into which and so make contact, the t.orpedo can be expl odE'd by the 
rharcoal i� stirl'f'd HUtil the whole i� of propE'r con Rist fonce. auxiliary gear without trouble. 'Ye may add that Messrs . 
Apply with an o rtl iualY paint. In'ush. Yarrow and Hedley propolle to huild torpedo launehe� 100 

To sil ver the inside of hollow gl as:; vessels, glolJes, convex fl'et long with 1\ spep.d of tW6nty-f h-e miles an hour. No 
mirrors, etc. , the following amalgam , which l,ecollles fluid ironcl ad afloat coulrl r u n  away from such craft , and two or 
ut a low heat and adherl's to glr.ss, lIlay he used : Lead aud three of them woul d eonstitute a most rlangerouR force. 
tin , o f eltch 2 OllS. ; 1,iHm uth 2 OZH . ; mercury 4 ozs. Add the mer- . .. ... .. -----_ 

c llry to the rest i n  a melt.ed state, and remove from the fire ; The Electric Telegraph . 
mix with an iron rod . Mr. Latimer Clark, in a recent address before tl16 Society 

Tile elevation of temlwrature pI'ml uced 1 ,y thn friction of of Telegraph Engineers, states that, on the 1 st. of February, 
It journal i� sometimes ui;e,l as an experimental test of the 1758, a Scotchman , Charles Marshal l ,  of Pai sl ey, published 
' l ual it�, of unguents. "rhen the yel ocity of ruhbing is about in the "  Scots Magazi nE' ' ' a full and elear descri lltion of a 
four or five feet 11er second, the elevation of temllerature practicable electric telegraph, and suggested the coating of 
with good fatt:' aud soapy unguents i� 40" to 50." Fah. , with his wires with an insulating material . Mr. ('iark thinks that 
gnml lllineral ungullnts 30" .  Marshall may therefore be considered, in a sense, the inventor 

A tablespoonful of nitpr (pel' gallon of milk) dissolved i n  of the telegraph .  
us mnch water as it w i l l  t.akp. and p u t  in tho pail be fore miIk- " In 1816 our late laml'nted membel' Air _Franeis Ronalds 
i ng will lessen the taste of turn ips or othor vegetables i n  the prod uced hi5 el ectric telegraph , and at great expense and 
milk.  trou1 l1 p. erecterl a considerable length in his garden at Ham-

(,arbolic acid, coml,ined with glycerin or linsl'od oil in t he me!'smith. He employE'rl frictional electricity and only one 
proportion of 1 to 20., is a good application to wounds o f  wirp, and exhibited his signals b y  the divergence of pith 
hor�es. balls, combined with rotating dials working synchronously, 

The germination of seedt! can be watched at ewry s tage o f  a t!ystem afterwards brought to great perfection in the print
i t t!  progress hr la:'i ng the seeds between 1Il0ist t owel s and ing tel egraph of Pl'ofessor Hughes. Sir Francis Ronalds will 
placing the latter hetween plntes. The t.owels ean 110 lifted al ways take a high position in the history of the telegraph, 
w ithout damage to the tender sproutfl. not so much on account of the excellence or originality of 

'1'0 remove dinkel'S from stoves anrl ranges, mix a fl ' w ors- his i nYention , as on aC{lount of the confidenee and ardor wHh 
tel' shells with the coal or put them upon t.he coals while the whi ch hc pursued his ex periments and endeavored t.o bring 
lire i s  burning' frecly. An o('caRional a11pl icat.ion of this kind them to the notice of his countrymen. With wonderful pre
wil l keep the gl'ate free and the cook good-nat. ured.  vision he fllllr perceived its yalue and foretold Hs destinr. 

'1' wo thickneRses of paper are better than a pai r of hllluk- His " ])pscription of an Electrical 'l'elegraph, " which was 
cts, anel much light!'r for thosfI who .Ualike hpayy hed - publi shed in 1823, the first book eyer pnbl ished on the sub
c l othes . A spread made of do uhl e  layers of pappr tackecl to je ct of el('ctric telegraphy, might almost serve for a descrip
gether, between a covering of chintz or calico, is reall�' a rle- tion of a telegra]lhic system at the present day. He pro
sirable hou.sehold article. Soft paper is the hest, hut news- pOHed the estahli shment of telegraph offices throughout the 
Fapers will answer. kingdom , and pointed out the henefits which the government 

O wing to irregularities of surface, it often hapl1ens that wouM dl'rive from their existence. He described methods 
considerahle difficulty i s  encounterpd in putting a good pol- of insulating the wires, either on poles or underground, with 
ish on al'ticles of hrass or copper. If, however, t.her be illl- all tIle detailR of  tubeR, j oints, and testing boxes, testing 
mersed in a bath composed of aquafortis 1 part , spirits of stations , line men, and inspectors, as at the present day. But 
sal t 6 parts , and water 2 parts, for a few minutes i f  smal l , the most interesting and singul ar l10int , to my mind, is the 
or 20 or 30 if larg<', they will becomo covered with a kind of cleamess with which he foresaw and explained the phenome
hlack mud, which, on removal by rinsing, d isplays a beauti- non of retardation of the electric current by induction in un
ful lustl'oUS undersurface. Should the luster be deemed in- derground wires,a phenomenon which has so greatly engaged 
� lljficient, th e immersion lIlay be repeatfd, care always heing the attention of electricians in the present day. 
t aken to rinse thoronghlr. All arti cles deanerl in this man- The influence of this if! so great that on our Atlantic 
ner Rhonld he dried in hot dry sawdust. cablps we do not transmit messages at a greater rate than 

• • • •  • fifteen or twenty words per minute, whereas, if the effects of 
The T ransit of" Venus. induction could be removed, we mighttraDl�mit threfl or four 

At the Stevens Institute, Hoboken , N. J . ,  Profl's,;or C. A.  hundred words per minute. 
Young, of Dartmouth rnh'erRity, recently gave an interest- 'fhere can be no doubt that if Ronalds had worked in the 
i ng lecture on the tran;;it of Y enu� , aR witnessed hy hi m  at d ays of railways and joint stock enterprise, his energy and 
Peking, China. skill would have triumphed over every difficulty, and he 

" In obtaining photographs, instead of a telescope opening would have stood forth as the practical introducer of the tele
upon the sun, we had , "  said the lecturer, "the object glass of graph. But he was thirty years before his age, and the 
the telescope fixed with a focal distanco of fOl'ty feet . By world was not ready for him . 
means of mechani sm we were enabled to throw the sun's rays Having completed his arrangempnts, he modestly invited 
through the lens. The manipulation of the instrument was Lord Melville on July 11 ,  1816, to witness his experiments, 
very simple ; it only required that a person standing neal' the in order that he might demonstrate the nature and merits of 
post of the instrument should throw the light up the post his invention. 
upon a screen, and, as the image was formed, by turning a The reply ht' eventually received was eminently charac-
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teristic of the neglect and even contempt with which Science 
and scientific men were, and t.o some extent still are,regarded 
by statesmen. 

, Mr. Barrow presents his compliment.s to Mr. Ronalds, and 
acquaints)tim, with reference to his note of the 3d instant, 
that telegraphs of any kind are now wholly unnecessary,and 
that no other tl the one now in use will be adopted . 
Colonial Office, August 5, 1816. ' " 

• ••• • 
Phosphor Bronze. 

'1'he latest and most succinct in formation on this new and 
yaluable compound we find in a letter of Mr. Stanislas Dela
lot,  chemist, of Sheffield, England, to the M01liteur Indu8-
triel Belge. M. Delalot em bodies a great many useful facts 
in very terse phraRes, which we translate literally. 

True phosphor bronze is not an allo�-. It i s  a combination, 
without intermediaries, of copper with phosphorus. It is 
simply a phosphide of copper in definite proportions.  The 
metal unites with the metal loid hy either a cold or hot pro
cess. For certain applications of phosphor bronze the cold 
suffices. M. Delalot prefers it to eombinations produced by 
heat. Phosphor bronze by the hot process excludes all in
troduction of simple bodies other than the metal and the 
metalloid . Copper eXem]lt from arsenic, antimony, iron of 
zinc. , is required ; it must be commercially pure. The manu
facturer can take his choice from three kinds of phosuhorus, 
ordinal'Y, amorphous, and all the earthy bisulphates. Amor
phous phosphorus is the most expensive, but the best. Tlw 
secret of good phosphor bronze lies in the furnace and in 
]1ractiee. The following are the 11est combinations in defi 
nite proportions. The minimum and maximum percentages 
of phosphorus in pllOsphor bronze are 2 and 4. Between 
these there is an infinity of degrees. F'ive sorts of pllOS
l,hor hronze , llO ,,-ever, answer a l l  requirements of industrial 
application : 

o.. Ordinary phosphor hronze. 
1. Good 

2 per cent of phosphorus. 
2! 

'1'helle two numbers are superior to ordinary bronze and 
Rteel in all cases. 

2.  Superior phospllOr l,ronze, 3 per cent of phosphoruf:. 
3. Extra 3! 
4. Maximum " 4 
'fhese three, according to l'tI. Delalot, are superior to any 

other metal or alloy. Aboye No. 4, phosphor bronze is u se
less ; below 0, it is inferior to common bronze and steel . 'fhe 
price of phosphor bronze unworked, for all numbers, should 
not exceed that of copper plus ten per cent.. Nos. 3 and 4 a re 
to a certain degree unoxidizable. 

------------_.� . • .. 4.�-----------
A n  IOlreololls Devlee. 

,\. ('upillary correspondence was recently attempted be
t ween a notorious Parisian thIef in durance vile and his COIll 
rades outside. The prisoner was sent a letter from his  
fiancee, c,",nt.aining merely a lock of  hair wrapped in the leaf of  
a book. Tile jailor d i d  not consider the souvenir important 
enough to be delivered, hut a few days came a similar enclos

ure, and yet another. This aroused suspicion, and the gOY
emor took the matter in hand. He examined the leaf of the 
book ; it was that of a common novel, twenty-six lines on a 
page. Then he studied the hair, and noticed the small quan
tity of the gift. Counting the llairs he found them of unequal 
length, and twenty-six in number, the same as the lines of 
the page. Struck witb. the coincidence, he laid the h ai r" 
along the line of the page which they respectively reached, be
ginning at the top with the smallest hair. Aftel' some trouble 
he found that the lomd of each hair pointed to a different 
letter, and that these letters combined formed a slang sen
tence, which informed the prisoner that his friends were on 
the watch, and the next time he left the prison, to be examin 
ed , an attempt would be made to rescue him. The govemor 
laid his plans accordingly ; the attempt was made, but the res 
(' uerR fel l into their OWll trap. 

. _. -
F u mlgatlnlr Greenho uses. 

SOllle years ago, while in charge of the Botanical Gardens 
here, I experienced considerable difficulty with the oldfash
ione(l iron pot in producing smoke of sufficient volume to de
stroy the common aphis or green fly. The houses being 
roomy and very high, the smoking of them was a slow and 
tedious process,and something more effectual was needed ; so 
I ordered another pot to be made, similar to a cylinder stove, 
of sheet iron, about two and a half feet high and ten inches 
in diameter, with Ii small sliding door at the base for a draft. 
To use it, put a handful of shavings at the bottom, then fill 
it nearly full of tobacco (we use stems), rather loose at first, 
and set fire to the shavings through the door. Should the 
tobaeco bum too rapidly, the door may be partially closed, 
and the tobacco pressed down with a stick of wood. A few 
minutes will suffice to fill up the largest greenhouse with a 
dense smoke, when the fumace may be taken out to smoke 
other houses if needed. That little apparatus is now gener
ally used by gardeners around Boston ; all agree in calling it 
superior to any other in use, being 90 very prompt, simple, 
and effectual.-Deny8 Zirnyiebel, CamlYridge, Ma8IJ. 

• ••• • 
Food by RaDway. 

The degree to which large cities are dependent upon rail 
roads for the supply of food is exhibited by some startling 
statistics ; and Mr. Smiles observes that London may be said 
to be fed by the railways from day to day, having never more 
than a few days' food in stock. He adds that in these days 
of strikes the stoppage of supplies is quite within the limits 
of possibility ; and that, were it possible to lmd an enemy of 
oyerpowering force on the Essex coast, it would be sufficient 
for them to occupy or cut the railways leading from the north 
to starve London into submission in less than a fortnight 
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SCIENTIFIC AND PRACTICAL INFORMATION, 

FACTR ABOUT Jo'lRE Alt:ltR. 
An expert will load and fire a muzzle-loading arm once 

every six seconds , and a good breech-loader once every four 
seconds. Henry C. Bull, of New Orleans, who is one of the 
best marksmen in the world, has invented a new breech
loader, which is charged and fired with three motions, and 
which he claim!! can be discharged once every two seconds. 
During the late rebell ion, a large proportion of the wounds, 
on both sides, were in  the right arms of the combatants. 
This was due to the fact that, in the act of loading the gun, 

the right arm is lifted to work the ramrod . Those carrying 
brcech · loaders were saved from such wounds, as the loading 
was done without l ifting the right arm. In action, the value 
of II breech.loader or any' kind of gun depends upon the ra
pidity with which the second shot can be fired after the first 
volley is delivered_ 

ADULTERATED SILK. 

Ladies who admire the rich, heavy, stiff black silks which 
arc sold at some shopl:!, at apparently low prices, may be in
terested to know tuat a large portion of this richness is com
posed of saIts of iron and astringents, with saIts of tin and 
cyanides. The silk is merely a thin skeleton which supports 
the adulteration until the goods are sold. 

Jo'A II,UIlE OJo' ( ,OPPEIl srI,PRATE. 

Hailway sleepers inj ected with sulphate of copper will be 
preserved indefinitely, provided the copper remains in its 
original combination with the ligneous tissue. But M. }Iax 
Paulet shows that,on rail ways where carbonate of lime exists 
in the stone bal lasting of the track or in the soil, the carbonate 
gradually penetrates the wood and subHtitutes the copper. 
Decay then follows, for carbonate of l ime is not a septic 
agent. 

COTTON flA)[PLIN G  BY HAND. 
During tIle late ciyil war, when the supply of American 

cotton was cut off, a great stimulus was given to the cultiva
tion of the fiber in India, and the price of  Indian cotton, al
though rated of pO'lr quality, rose to a high figure. But as 
(joon as the war terminated, the American staple at once as
sumed its wonted preference, and the Indian article shrank 
to zero. The British authorities ha ve al ways desired to pncour
age the Indian product, and it has been claimed that, if proper 
gins could be produced, the staple might be cleaned and 
separated from the seeds without the injury heretofore ex
perienced. Dr. Forbes "'atson, of Manchester,has for some 
t ime past been engaged in this work, and a trial of a num
ber of different gins upon variou!! samples of Indian cotton 
has recently been madfl. The cleaned spec:imens were then 
sampled by the fingers of experienced brol,ers, with the 
queer result that different samplers placed different values 
upon s; ; : l ilar specimens, whil p ,  in some cases, R broker in 
sampling different pb.c:kage� onhe same cotton would assign 
different values to each package. So unreliubll' were the 
general results thus obtained that it became necp8sary to 
cause the various specimens, in lots of 20 IbH. each , to be 
made up into yarn. The yarn is to be subjected to definite 
trials of  quality and strengtlt . This will effedively settle 
the question of commercial vulup,  wlJ ich the brokers are un
able to do. 

TIlE ECLIPSES OF 1875. 
There are but two eclipses to appear during the present 

year, both of the sun. That of the 15th of April, however, 
will be quite remarkable, in point of  length, as it is predicted 
that the duration of totality will be greater than during any 
of the succeeding eclipses due in 1878, 1886, 1892, 1893, etc. 
Mr. Hind, by new calculations, finds that on Bentinck Island 
the period of total obscurity will last over 257 seconds. The 
central line will pass to the north of  Kaikal on Camorta Island . 
in the Xi co bar Archipelago, at which point the duration of 
totality will be ten seconds longer. 

The phenomenon will be visible at Bangkok, and hither 
the King of Siam has already invited observers. M. Janssen 
will, it is stated, proceed to that city, and the Horal Society 
has already organi zpd an f'xpedition, to bfl 8uperintended by 
Mr. Lockyer. 

THE m,UT" OF TIlE WOULD. 
The Pall �IaU Gazette carefully summarizes the debts of 

t,he nations of the world, and calculates the aggregate sum to 
he $23, 750, 000, 0:)0. France owes the most, then G reat 
Bri tain, and then the Vnited States. Canada is the least in 
debt of any civilized country. Egypt pays the highest rate 
of in terest, or ten per cent, and Holland the least, two and 
t,lIree quarters per cent. Rnglalld can borrow at the least 
rate , three und one quarter per cEmt, and Mexico is clmrged 
the most, or eighteen per cent. 

• • •• • 
Geographical Progress in 1 8 '14 .  

Chief Justice Daly, President of  the American Geographi
cal Society, recently delivered his annual address before that 
association, and in so doing gave a most interesting account 
of the world's progress in geographical knowledge during 
the year lately closed. He began by remarking upon the 
'physical occurrences, in the shape of great rainfalls, floods, 
earthquakes, extreme cold, etc. , all of which he stated were 
remarkable for their violence and destructive effect ; and after 
a brief reference to the transit of Yen us, and Howarth's 
theory that the earth is gradually shrinking at the equator, 
he reviewed the general theories of oceanic circulation. Dr. 
Carpenter still advocates the view tbat there is a constant 
flow of  cold water from the polar regions to the equator, 
whicll , rC'ducing the ocean level at the poles, causes an indraft 
of the warm surface w.tter of the Atlantic to flow toward the 
poles from the e'),uator, thUJ! producing a horizontal circula-

J citutifit �mtritau. 
tion which completes itself, and accounts for the Gulf Stream 
and other phenomena connected with the currents and the 
course of the tra le winds. Mr. Croll,  on the other hand 
maintains that all the movements of the water of the ocean , 
the deep as well as the surface waters, are produced by the 
action of the winds upon the surface, in connection with the 
motion of the earth. 

Commander G. E. Belknap , charged with ascertaining a 
practicable route for a tf'legraph cable bet ween Japan and 
Puget Sound , carried on a series of deep sea soundings in 
that part of the Pacific Ocean, which are of the highest in
terest, as they confirm the great depth of the Pacific and the 
powerful action of submarine currents. 'fhe soundings of  
the Tuscarora have been continued 11y Commander Erben, to 
ascertain the suitability of the ocean bottom for a telegraph 
cable from San Francisco to Honolulu, in the Hawaiian 
Islands, and the result is that it is  suitable oyer the whole 
distanee, from its almost unvary ing soft oozy bottom. 

In Europe the governmental surveys heretofore com
menced have been continued . That the remains of the an
cient city unearthed by Dr. Schliemann are those of Troy is 
still contested. '1'hose who dispute it, however, are scholars 
who have never examined the localitr. 

The rpcent excavations in Pompeii show that what has 
been revealpd after the course of so many years is, after 
all , only a small part of the city, and every extension add s 
new objects, and some are of the deepest interest.  

'I'he excavations that are now going on in Rome are bring
ing to l ight numerous quantities of obj ects, especially on 
the Esquiline, relating to nearly everything connected with 
both the publ ic and private li fe of t lie Homall s. 

An ancient Eg�'ptian medical treatise has been discovered 
by Professor Ebers, of Leipsic, which was written 1 , 600 
rears before Christ. It is a handbook of .I<�gyptian medical 
science at that time. ancl the description of the drugs men
tionpd in it shows that, at that period , Egypt had exten
sh'e commercial relations with Western Asia , and tbat there 
existed. then an i ntercllllnge of thought and knowledge. 

Lieutenant Cameron has made a most important geogra
phical disco,'ery, which fixes the furthest source of the Nile 
within known limits, and which there is every reason to 
think will connect the network of lakes and rivers, of the 
water system that Livingstone was investigating, with the 
great rivers that flow to the western coast of Africa and pro
bably with the Congo. Lieutenan t Cameron surveyed Lake 
Tanganyika,  and ascertuin!'d the elm-ation of the lake to be 
2,710 feet. 

The expedition of  HoUe for the exploration of the Lybian 
des!'rt has returned. It was found to be the most sterile 
part of the Sahara. It is the dried-up basin of  u shallow 
sea, below the level o f  t.he Mediterranean. 

Colonel P. F_ 'Varburton has made a remarkable journey 
across A ustral ia , from Adelaide to the west coast,which was 
achieved under the most extraord inary difficulties. After 
the first 200 miles, the ",hole region traversed was a dreary and 
scarcely habitable waste, the country, with but few excep
tional places, consisting of ridges of sand, with intervening 
flat� which are without water and uninhahitltble. The na
ti yes found are on the ,-ery lowest scale of humanity. They 
had no huts nor places of  shelter, except the shady side of  a 
bush. 

• • •• • 
The English and American Transit Campaigns 

Compare d .  

"It seems to me, " says Professor Hic.hard A. Proctor, "that a 
useful lesson may be learned by comparing the methods in 
which the two great English-speaking nations dealt with 
the late transit of Yenus. We English, unless stirred by 
emulation, are slow to move ; and though we do things in a 
thorough way,  we seldom select the most effective methods 
for achieving our ends. Our Amerioan cousin is  less  ponder
ous in his movements, and, though to the orthodox British 
mind his lllethods may sometimes seem " rough and ready, " 
yet he generally manages to a ccomplish llis object, which 
after all is the important point. Not unfrequently the in
genuity and fertility of resource of Americans enables them 
to go easily ahead of us--not indeed that Englishmen are 
wanting in these qualities, but that either we are slow to 
exercise them or else find their exercise not appreciated . I 
was repeatedly struck by this during my stay in America,not 
only or even chiefly in scientific matters, but in  cont.rivances 
relating t o  the conveniences and luxuries of life. '1'0 take a 
few out of many examples : With an enormous country, re
latively thinly peopled, their system of railway traveling is 
altogether superior to ours : railways on 011r system would 
not pay their expenses in America ; and yet notwithsta nding 
a far higher cost per mile, our railway traveling would be 
simply unendurable there. With winter weatb er so bitter, 
in the greater part of the States, that by comparison the cold 
we thought so much of last December seems trifling, they 
have warm rooms and warm houses at a tenth part of the 
expenditure of fuel by which we manage to roast half the 
body while the other is chilled by cold drafts. They have 
only recently (by comparison) established meteorobgical ob
serYatories, yet already they have morning and afternoon 
weather announcem ents, nine times out of ten correct, for the 
whole area of the States west of the Mississippi ; while we 
are laboriously, and at great expense, publishing each day 
announcements of the weather of the day before, as if that 
could be of any real use. In scientific matters they have a 
quiet way of taking up and settling matters which we in 
Europe have most ingeniously and elaborately failed to solve. 
I incl ine to think that this circumstance appeal s rather 
strongly to their sense of humor ; for we publish our failures 
rath er too ostentatiously. ,"Ve got the start of them, indeed , 

in the matter of the solar promint'nces, th')Ugh only by de-
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parting from old usage and giving our younger men a chance 
But they showed us how to settle the question of the corona, 
which we had been pottering over ineffectually ; and it must 
never be forgotten that our eclipse successes in 1870 and 1 871 
were due to their example. Professor Young in America has 
gone far ahead of us in the analysis of solar surroundings_ 
Professor Langley's investigation of the details of the sun's 
surface is far better than any yet made by l�uropenn astrono
mers. They first photographed the moon, though some of  
our writers con" eniently forget the Drapers, as well as later 
succesl:!es of Hutherfurd. Every European attempt to meas
ure tIll' duration of  tIle liglltning flash , or of the plectric 
spark , failed ; but Professor Hood (of Columbia Collegf', New 
York) has not only mensurl'd the duration of the electric 
spark, llUt has actually succeeded in determining the rela
tive duration of different portions of the flash . And this is 
only one instance, out of  several , in which Professor Hood 
has accompl i shed a feat of this sort-I mean tIl e mastery of 
an experimental problem of exceeding delicacy. Professor 
Mayer (of the Stevens Institute , Hobolwn) lIas succe�sfullv  
dealt with acoustical problems, which had been practically 
abandoned as too difficult by European experimenters. But 
these are only typical i nstances, selected almost at randolll _ 
In passing from them let me remark that I am far from 
thinking that our American cousins real ly surpass us in 
scientific acumen or ingenuity, though I think they are much 
more fortunate in their methods and in their opportunities 
for exercising these qual ities. 

Their action in tIle matter of the recent transit affords an 
excellent ill ustration of their method of dealing with scien 
tific subjects-a method characterized by the combination o f  
scientific exactness with readiness o f  resource and practical 
common sense 

Having sel ected eight stat-ionR, three in t�e northern and 
fi" e  i n  the southern hemisphere, where tIle whole t.ran 
would be visible, the Americans started with a chance of 
success far greater tlmn we possesspd. For we had but one 
station in the northern hemisphere (in North India) where 
the whole transit could be observed . 

In the more important question of the method for applying 
photography, the AmerlCall and English astronomers took 
different courses. I set on one side,as peculiar to our plans 
the use of the Janssen turning arrangement for securing in
ternal contacts, and speak only of the methods for photo
graphing the progress of  the transit. The Englit;h and 
European astronomers set themselves the talSk of  securing 
neat and well defined sun pictures, trusting to these picturell 
to indicate the true position of Venus on tll C SUll o The 
Americans (and the astronomers of Lord Lindsay 's party, be 
it noticed) set themselves the task of securing pictures which 
would indicate the true distance between the centers of the 
sun and Venus, independently of any special exactness in the 
definition of the l imbs of the two orbs. It seems to me, view 
ing the matter in its mathematical aspect, that tIle American 
astronomers prove to demonstration (using t .he estimates of 
photographic work given by De Ia Rue and other advocates 
of the European arrangement) that the result of the best 
possibl e photographic successes by the European method 
cannot give the parallax with even as small a prob�ble error 
as that affecting the determinations already obtained. 

'Vhether we consider tIlCir general plan, or their arrange
ments as to details, Americans Ahowed themselves well ad
vised and skil lful. Instead of trusting (in the main) to a sin
gle met10d, they had at every one of their stations four 
methods available. Haying ascertained the untrustworthy 
nature of contact observations, they took measures for de
termining the chord of transit by photography ; and having 
decided on this course, they adopted a mode of photographing 
the sun which insured measurable pictures. "-ElIglish Me-
cl!allic. 

-------------.�, .�, .. �-----------
The St. Gothard Tunnc l .  

The works of  the St. Gothard Tunnel continued to progre�!! 
sati sfactorily during the past year. The length of this immense 
work will be 14,920 meters, or nearly nine and a -half miles. 
The altitude of the northern entrance at Goeschenen will be 
3, 608 feet above the level of the sea" and that of the south
ern entrance 3, 756 feet. The highest point in the interior 
of the tunnel will be 3,780 feet above the sea level, and it  
will  be Teached from the Goeschene.n end by a risin g  gradient 
of 7 per 1 , 000. From the summit there will be a faIling gra
dient of 1 per 1 , 000 to Airolo. The rock to he traversed is for 
the most llart mica gneiss aD d mica schist.  'fhe most recent 
reports received in  England respecting the progress of tbiR im
portant undertaking state that at the date of the report-Oe
tober 2 1 , 1874-the work done,and tlmt remo ining to be done, 
was as follows : Total length of tunnel , 48,651 feet ; total 
length driven up tt) October 31 ,  8,661 feet ; of tunnf'l re
maining to be driven, 39,990 feet. 

. · e t . 
Boracic A cid. 

At  a recent meeting of the Chemical SOCiety, Mr_ Howard 
said boracic acid destroyed vegetable growth-grass, for iu
stance-with a vigor and permanence which, i f  it were a fer
tilizer,would render it invaluable. 

M r .  A. Smee, Jr. , had found that, i f  1 part of a 1 0  per cent 
sol ution of boracic acid were added to 8 of milk , it would keq 
it sweet for a week. 

Dr. J.  Edmunds,in a complicated case of amputation of the 
thigh , had employ ed dressing of lint, steeped in a hot satura
ted solution of boracic acid, with most satisfacory results in 
preventing putrefactive discharge. 'I'he bandage could reo 
main for tL ty-six or forty- eight hours without the slightest 
putrefactivE" ,! our. 

-------------.�,. �, .. ------------

Pipe clay rubbed on the hands will remove the unpleasant 
odor of chloride of lime. 
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IMPROVED CENTER DRAFT TONGUE FOR REAPERS AND 
MOWERS. 

The invention represented in the annexed engraving is a 
device for equalizing the side draft of side-draft reaping 
or mowing machines. It consists in a tongue, constructed in 
sections and so arranged that the point of draft is trans
ferred from the whiffietree to the pivot of the sections, en
abling the horses to be kept clear of the standing grain, and, 
at the same time, preserving the proper position of the ap
paratus. The construction is also such as to allow of turn
ing the machine with much greater facility. 

Fig. 1 shows th e tongue with its draft 
section in position, to equalize the draft. 
Fig. 2 shows the same in position for 
turning the machine. A is the fixed 
tongue, to prevent which from exercising 
a ! ide draft on the carrying wheels, the 
section, B, is pivoted thereto at C. The 
inner end of the draft pole, B, is confined 
i n  an open cross strap, D, and the former 
carries the whiffletree. which has a 
swiveling movement thereon. A spring, 
E, is secured to the side of the draft 
pole, B, and extends into and bears 
against the guide strap, D, thus serving 
to hold the end of the draft pole out
ward, and out of line with the fixed 
tongue. 

·� citntifi t �mtri tau. 
Influence 01 Temperature o n  lTIagnetlzatlon. 

M. Gaugain states that, in investigating the above subject, 
he first magnetized several small bars of steel varying from 
0 '12  t )  0 '24 inch in diameter by placing one of the extremities 
of each for a few moments in contact with one of the poles 
of a permanent magnet. He then noted their magnetic con
dition by determining some points of their curves of demag
netization. 

Placing the bars a second time in contact with the mag
net, he heated them with an alcohol lamp, and when they 
had cooled detached thel�l, and once more determined their 
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ing the bottom of the car strikes the ends of the levers, and 
thus, as ind icated in the engraYing, . opens the Hatch below. 

Patented J uly 22, 1 873. For further particulars address 
William Reid, 126 Eleventh street, Brooklyn. N. Y. 

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

N e w  Process oC lTIanuCa c turc oC Fatty A cids. 

M. Bock has demonstratfd that the greater part of the 
neutral fatty bodies are composed of small fat globules con
tained in albnminous envelopes of from 1 to 50 per cent of 
the weight of the bodies. The excesses of alkali, of press
ure, or of heat necessary to decompose these bodies are in 

reality applied in order to destroy or 
eliminate the albuminous envelopes. 

The coloring matter of the fatty 
bodies, or that which forms during 
their decomposition, is attributed to the 
envelopes, and for this reason M. Bock 
proposes to break or partially destroy 
the latter by the action of a small 
quantity of sulphuric acid at a deter
minate temperature and during a limi
ted time. The fatty matter is  then 
boiled with water, for several hours, in 
open vessels. The water charged with 
glycerin is then decanted , and the 
glycerin separated and pumped. 

It remains then t') remove the albu
minous envelopes and the coloring 
matter, which is done by submitting 
the material in the wssels to the action 
of weak solutions of oxidizing agents .  
When the reaction has continued for a 
sufficient period, the substance is left 
quiet, and subsequently decanted , 
washed, and pressed. 

It will be seen that, as the horses pull 
in an oblique direction away from the 
standing grain, and by reason of the pivot 
heretofore described, the side draft is 
necessarily equalized became the direct 
draft is not at the whiffietree but at the 
pivot, C. This counteracts the side-drag
ging effect of the cutting apparatus, the 
off horse is relieved from the strain on 
his shoulder, and the machine moves 
forward in a straight line. 

CENTER DRAFT TONGUE FOR REAPERS AND MOWERS. 

One of the advantages of this pro
cess, according to the inventor, is that 
all th e operations are performed in 
open vessels, the contents of which 

The action of the spring, E, is to keep the rear end of the 
pivoted pole about four 01' five inclJes out of a right line with 
the tongue and toward the machine. The strap , D, also acts 
as a purchase and lock to the inner end of the draft pole, in 
turning corners, thus avoiding the necessity of stopping the 
a pparatus in so doing. 

Patented October 15, 1872, and now owned by Mr. Jacob 
Kready, of New Pittsburgh, Wayne county, Ohio, who may 
be addressed for further particulars regarding sale of shop 
rights, etc. 

• ••• • 
IMPROVED MINING DIAL. 

\Ve publish an illustration of an instrument which is  
claimed to possess many advantages oyer the ordinary dial. 
In this latter the vernier cannot be used in conjunction with 
the needle, without first clamping the body of the dial, which 
involves a loss of time, while the repeated operations of 
clamping and unclamping induce wear, and throw the in
strument out of adjustment. 

The improvement in this dial consists in the addition of a 
plate under the body of the instrument, which projects be
yond the body, and the circumference of which is divided 

into 3600 •  This plate is clamped to the ball and socket joint, 
and remains rigid. The swing sights move on axes fixed to 
the body, on the outside ring of which is attached a vernier, 
which reads upon the plate, A, to three minutes. By this , 
arrangement, on taking a sight the angle can either be read i 
from the vernier or the needle. The figuring of the needle I ring is reversed, that is, the east and west points change 
places, so that the angles are read off correctly, and the 
figures on the vernier ring are so arranged that the reading ! 
of the needle and the �rnier ring coincide. An effective 
mutual check is thus established, and any error arising from 
incorrect reading, or from any local attraction, is readily de
tected. Accurate surveying with this instrument can thus 
be relied upon, so far as the magnetic bearings are concerned. 

The arc shown at C works as in the ordinary dial , being 
fixed at the side of the instrument, so that it can be easily 
read at any time, and is not in the way. One great advan
tage possessed by this arrangement is that, if the instrument 
be out of adjustment, the error is at once detected by com
paring the needle and the vernier readings. Messrs. Davis & 
Son, of Derby, England, are the inventors of the improvement. 

condi tion. In the second case the magnetization was found 
to be greatly the stronger, and in certain experiments the 
heat doubled the value of the currents of demagnetization. 

This increase, however, it was found ,  was produced only 
when the bars were permitted to cool while attached to the 
permanent magnet. If separated before that time,inst ead of 
their magnetic properties being augmented, thl' saml' were 
decreased. 

--------____ •• H •• � • •• ------------
REID'S AUTOMATIC HATCHWAY. 

'Ve ill ustrate herewith a new and simple arrangement for 
hatchways, which is so constructed that the ascending or de
scending carriage automatically opens the hatch covers and 
subsequently gently closes th4t.".mtl. ' '1he device is one 
which might be readily applied to any building, as it requires 
the addition of but a few inexpensive pieces and a slight al-
teration of the top of the ordinary carriage I 

The hatch coyers are separated diagonally and are lifted 
as the car ascends by the curved upper portion, A, of the 
latter. As the car continues its upward course, the covers 
are kept raised by means of the bell crank levers, B,  COIl
nected thereto by rods, C, which levers press against the 
sides of t,he car and ease the fall of the doors. In descend-

are raised to ebullition by steam, not Rxceeding in pressure 
37 lbs. per square inch. . .. , .  

lTIodels by JUaU . 

By provisions of the new postal law, now in yogue,model:; 
p.nd merchandize of various descriptions, in packages not ex
ceeding four pounds in weight, can be sent by mail at the 
rate of 8 cents per pound ,or half a cent an ounce. This is a 
wonderful convenience for the public , especially for resi
dents in distant places inaccessible by rail. But in sending 
models by mail, our correspondents should remember that 
the box or package must haye openings in it, so that the 
contents may be observed by the postmastcr ; otherwise, or 
if the package is sealed ,letter postage, or six cents an ounce, 
is chargeable on delivery. A little care will, therefore, save 
the sender considerable money. 

e .•. • 
IMPROVED PIPE JOINT. 

Mr. W. P. Valentine, of New York city, whose invention 
we herewith illustrate, informs us that, by the use of this 
device, water, steam, and other pipeH may be joined at any 

o 

e-- -- -74-- - -n- --; 
"" 

angle by simple mechanical means, without the use of fire 
and soldsr. He employs so('kets made of two half shells,  B, 
fitted by means of a projecting shoulder to the recessed ends 
of the adjoining pipes, A. The sockets are cut with an outeT 
screw thread, and firmly connected, when placed on the 
pipes, by a sleeve, C, with right and left hand thread, which 
is arranged to be screwed over it without altering the position 
of the pipes. A leather or rubber washer, 11, in the sleeve, 
C, secures the tightness of the communication. 

Patented through the Scientific American Patent Agency, 
January 20, 1875. For further particulars address the in
ventor, at 4 Amity street, New York city. 

--------------.� .. � . .. -------------
ComCortablc Fishing. 

A Western paper thus speaks of an improved method of 
fishing at the lakes in its district : It consists of a small 
house, built on runners like those of a sled, in which is 
placed a small stove, while in the floor a small aperture is 
left through which to drop the lines. Holes are cut in the 
ice the houses are moved over them, and the fishermen sit 
b/a warm�stove wlli1e drawing in the fish. 
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THE ·  ClI.AD. 

The crane, of which our engraving represents a fine sam
ple, is a large wading bird of the order grallatO'f'68, and dif
ferent genera of the species are found in Europe and Ameri
ca. The American crane (gf"UB AmericaniUB) fumishes a good 
typical example of the whole class. Its long bill is dusky, 
tuming yellow towards its base ; the top and sides of the 
head are of a brilliimt red ; the feet are black, and the plu
mage is white, except the primary and adjacent feathers, 
which are brownish black. The length of the full grown 
bird, from the bill to the tip of the tail, is often thirty-four 
inches, and to the end of the claws sixty-five inches; the 
wings extend to ninety -two inches. The young birds are . of 
a bluish gray color, with the feathers tipped with yellowish 
brown. 

. 

Cranes are common in our Southem and 
Westem Btate!, from October till April, 
when they retire to the north. Their hear
ing and vision are very acute, hence they 
are difficult to approach. They roost eith
er on the ground or on high trees. Their 
nests are usually built of coarse materials, 
and are pl8Al6d in high grass ; the eggs are 
two in number, and are hatched by the al
ternate attentions of both birds. They are 
easily tamed when captured, and may be 
kept on vegetable food. 

•••• 
A. New EnamellnK Proce ••• 

Mr. J. H. Robinson, of Liverpool, En
gland, has recently invented a process 
which, he claims, is not only cheaper, but 
in which the resulting product is free from 
those specks of dirt which seem insepara
ble from the present methods of manufac
tur�. The new process yields enamels of 
sufficient purity for dials and similar work, 
and is not so expensive as to VIrtually pro
hibit its use for ordinary purposes, such as 
name plates, notice boards, and wall ad
vertisements. Thin sheet iron is first cut 
and stamped to the desired shape, the edgt's 
of the plate being turned up slightly in 
the usual way, so as to form a shallow 
tray, the edge serving to hold the enamel 
in position during the preliminary stages 
of the process. The plate is then to be 
made chemically clean by any of the ordi
nary processes of pickling and scouring. 
The ingredients at the enamel should be 
taken in the following proportions, but, in 
some cases or for certain purposes, they 
might be slightly varied : Whit� lead 12 
ozs . ,  arsenic 2l ozs., fli�t glass 8 oZs. , saIt
peter 3 OZS., borax 6t ozs. , and ground flint 
2 0zs. These are to'be powdered and mixed 
thoroughly, placed in the crucible, and 
fused ..; . .  but before they are cooled they 
must be plunged into cold water, which 
has the effect of. rendering the mass very 
brittle. The cakes of fused enamel are 
then pounded to about the fineness of coarse 
sand, washed, and dried. The powder is 
then ready for use. The plates of sheet 
iron, having been well cleansed and tho-
roughly dried, are sprinkled over with sufficient enamel pow
der to make the coating of the desired thickness, and are 
then placed in a muffie, the tumed-up edges retaining the 
swelling enamel in position. Lettering or designs can be 
produced on the surface by the ordinary means ; but if it is 
desired to put them on when the enameled plate is cold, they 
are first received on paper, an impression being taken in soft 
black enamel from the engraved plate, and subsequently 
transferred, the article being again placed in the muffie to 
fuse the enamel of the design or letters. The inventor claims 
that the iron back is more durable than copper, and it cer
tainly is cheaper. Variations in the color of the enamel can 
of course be obtained by the addition of various salts and 
earths, such as those of cobalt, peroxide of manganese, pro
toxide of iron, etc. , and simila� diversity of color can be in
troduced into the design or the letters. 

- - -
CoCCon Gunpowder. 

This explosive is of the gun cotton class, although it dif. 
fers greatly from gun cotton proper, both in appearance and 
character, inasmuch as it is a fine powder of pale yellow 
color, and, it is stated, can be exploded with a cap direct 
after having been saturated with 20 per cent of water. This 
powder is now manufactured on a commercial scalo at Oare 
near Faversham, Eng., where a large number of military and 
naval officers, and scientific and mining gentlemen lately as
sembled to inspect the process of manufacture, and to wit. 
ness some experiments to test its power and safety. 

The initial process, as shown to the visitors, consisted i n  
mixiug together nitric and sulphuric acid, i n  which the cot
ton is steeped, 1 lb. at a time. after having been hand picked 
and further cleaned by being passed through a scutching ma
chine, and afterwards washed and dried. After remaining 
in the acid for about four minutes, the cotton is withcinwn, 
and the surplu acid squeezed from it under hydraulic 
pressure. It is said to bring with it 20 Ibs. of acid from the 
tank, 12 Ibs. of which are preesed out, the remaining 8 Ibs. 
being abstracted from it i4 a centrifugal machine, in which 
6 Ibs. form a charge. From the centrifugal machine the 
cotton is sent alternately to two ste(lping taDkB and centrlfugal machines, and after the second wallhPlg aq.d <I,png it 

is passed through a pair of coarsely set rolls, and subse
quently through a pair set more finely. The fibers have now 
become finely divided into particles of gnn cotton, and in this 
condition are subjected to a lengthened washing in a tank of 
aerated water, the air being forced through the mass of 
liquid pulp by a fan blast. From the aerating washer the 
gnn cotton-for such it now is-is run into settling tanks 
and afterwards partially dried, when it is taken to an in
corporating mill, consisting of a pan and pair of edge run
ners, in which it is triturated in company with one or two 
other chemical substances, which complete the combination 
termed cotton gunpowder. It now only has to be dried, and 
this is effected in wire-gauze-bottomed trays placed over a 
channel through which a current of warm air is driven. 
From the drying house the powder Is taken to the cartridge-

THE ADRICAli CRAliE. 
filling sheds, and is made into cartridges, which are packed 
in cases and conveyed to the magazine. The magazine is 
situated some distance from the works, and is zinc-roofed and 
surrounded by a broad moat ; zinc was preferred for the roof 
under the belief that, if an' explosion were to occur, the zinc 
would volatilize instea.d of being blown about in fragments. 

The first series of experiments were intended to illustrate 

stockade post-with 12 Ibs. of the powder placed against its 
side. The application of the compound to land mineS was 
shown by placing two boxes each containing 80 lbs. of the 
powder in holes in the foreshore of the Swale-which 1I.ows 
by the company's works-covering them with 6 inches of 
sods, and exploding them. The result in each case was the 
formation of a crater 22 feet in diameter and 8 feet deep, be
sides the demolition of some of the factory windows,a result, 
we need hardly say, which was more unexpected than the 
other. To illustrate the statement that the powder could be 
exploded even when saturated with 20 per cent of moisture, 
a box of the powder stated to be so saturated was placed on 
the beach and succellsfully exploded. The concluding ex
periment was the explosion of 50 Ibs. of cotton gunpowder 
suspended in the Swale in a case 10 feet below water level. 

The explosion threw up a fine column of 
water �ome 200 feet into the air, mueh to 
the satisfaction of the visitors, a BatiBfac
tion, however, not inferior to that afforded 
by the previous experiments, which demon
strated that a safe, handy and powerful ex
plosive was ready to be placed on the mar
ket -Engineering. 

.. .. .  
The MomenCum o C  H_C. 

Heat ts one of the modes of motion. The 
sun is its source. Vegetation springs up,ma
tures, and decays as the continued round of 
change goes on. Old forms are buried be
neath the new which rise upon their ruins. 
Thus have immense beds of fuel been hid
den for centuries beneath the earth's sur
face. Bom of motion from the sun acting 
upon matter,these deposits represent stored
up inertia, to be changed into momentum. 

All matter is ponderable, or has weight, 
whether it be gaseous, or 1I.uid, or solid, and 
of course possesses momentum when under 
motion. 

In speaking of the motion of particles, 
their weights are to be considered : those 
which have the highest motion have the 
least weight. 

The carbonaceous deposits, called coal, 
are simply combined elementary particles 
of different natures, and, when set free, 
give out their force to whatever they may 
come in contact with. Phosphorus and 
sulphur have their particles easily dis
turbed ; for this res,son they are put upon 
matches. The motion of the hand easily 
sets their momentum free ; the wood ofthe 

,�atch is nextacted upon, then light kind-
4lng matter, then the coal. On and on this 
process goes, increasing in force as fresh 
fuel is added. 

It is momentum from first to last, origi
nally stored in the coal, and set free to be 
used for the benefit of man. To apply it 
in a manner that will utilize it best is his 
province. When water receives this trans
ferred momentum, OJ" heat force, among its 
own particles, it becomes steam. Steam is 
simply water in moleeular motion. When 
the water has received its molecular mo

tion, or when the steam is formed, by its momentum applied 
to the piston of the engine, the wheels are tumed, the train is 
set in motion, and continues until the momentum is restrained 
by outside resistance or the supply of fuel is stopped. Thus 
did momentum begin and end its work, merely set free by 
human power, man acting only as the agent.-J. No Bie1t., 

• .  el . 
the safety in transport and storage of the cotton gunpowder, 80und. 

and included the lighting of cartridges by ordinary means, Professor Tyndall lectured recently on this subject at the 
when they simply bumed quietly away, and the ignition of Royal Institution. He began by saying that in the phil� 
others by a capped fuse, when they exploded violently. In phy of Locke an idea was defined as a mental picture; and in 
order to show that explosion would not follow upon con11a- all his (ProfeBBOr Tyndall's) teaching of Science, he alwaY's 
gration, two baTrels of the !lew powder were placed each in a attempted to give clear ideas-resting upon a physical basis
roaring bonfire, and after a .time the barrels were bumed of the phenomena presented, avoiding all vagneness of 
through and the contents blazed harmlessly away. An iron phraseology, and in pursuance of this plan he would show 
pile driver weighing half a tun was then allowed to fall 15 a few experimental facts as a basis from which to start. He 
feet on to a box containing 10 Ibs. of the powder, in order to then took a large glass vessel filled with perfectly · invisible 
illustrate immunity from danger in such cases as railway catbonic acid gas, and held it between the electric lamp and 
collisions, which, so far, it did, as the box was smashed and 1he brilliantly illuminated screen, 80 that the large shadow 
the powder scattered around. . of the glas3 vessel was seen upon the screen. Upon tilting 
. The second series of expetiments illustrated the strength the vessel the heavy carbonic' acid gas began to pour out of 
of the powder,' and consisted first in placing a charge of 2 it ; and as it refracted light more than air, it became vls¥>le 
ounces of the substance in a bore hole made in a block of Ken- upon the screen as a falling stream full of waves. His as
tish rag stone measuring 5 feet by 3 feet by 18 inches, the ex- siatant next began to blow through some invisible vapor of 
plosion of the charge cracking the stone in aU direc- sulphuric ether placed between the screen and the lamp ; and 
tions. Four steel ingQts weighing 8 cwt. each were ne;xt as the invisible mixed breath and vapor issued from the tube, 
laid in a pile, with 2 1bs. of the powder placed centrally be- the stream was rendered visible by its unequal refraction of 
tween them. The explosion of the charge broke the ingots the rays of light. The same effect was produced by melLIlll 
up and hurled the pieces to long ' distances. Other four in- of the hot gases from a burning candle placed between the 
gots weighing 11 cwt. each were similarly treated with 2l electric lamp and the IIcreen .  These acts, he said, would 
Ibs. of the powder with similar results. A cylinder of cast ' serve to give a physical basis for their ideas, by showing 
iron, 2 feet in diameter and 18 inches deep, was charged in a that, in a perfectly transparent atmosphere, there might be 
central bore hole with 6 ounces of cotton gunpowder and invisible layers, having an in1luence of their own. 
flred, but the explosion only blew the hole through, driving If a wave of sound entered an invisible cloud of carbonic 
a conical shaped piece out of the bottom. A 6 feet length acid gas then the velocity of the wave would be reduced 
of 70 Ibs. steel rail was then laid on its side on bearings 4 feet fnom 1,120 feet to 900 feet per second ; but on leaving the 
6 inches apart, and in its groove l Ib. of the powder was gas and re-entering the common air, it would move with its 
placed and tamped with clay. The explosion broke the rail original speed. At every change of velocity a certalll: penton 
into four pieces, throwing the two ends far apart. In mill- of the sound would be sent back as an echo ; thus on first 
tary work, the first illustration given was the cutting off a reaching a layer, of carbonic acid, a.part of the Il()und would 
�t of 12 inc�es by 12 inches timher-ass1UDed to be I/o be reflected, and, after passing through the layer and :reach-
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ing the other side, a further portion would be sent back as 
another echo ; if there were many alternate layers of air and 
carbonic acid gas, this action might take place RO often as to 
quench an entire wave of  sound and to dissipate it  in echoes. 
Professor Tyndall here called attention to a small square 
wooden tube, into the air of which, he said, he could intro
duce at will seven yertical slwets of carbonic gas through 
pipes. One of the sensitive flames, which contracted at a 
shrill sound, was placed at one end of the tube,and a whistle 
continuously blown by a bellows was placed at the other. 
When the tube contained air only, the sound passed freely 
and contracted the flame ; when he let seven sheets of carbonic 
acid gas enter the tube, they broke up the sound into echoes 
so that its action upon the flame was cut off, being intercepted 
hJ layers of inyisible gas. He then showed that heated air 
would have the same effect,hy doing away with the carbonic 
acid, and placing four gas flames below the tube, so as to 
heat it in four places, and produce four layers of  heated air 
in side. Layers of unequally heated air prevented the sound 
from passing through the tube, and broke it up into echoes. 
The lecturer here remarked : " lIow could it be proved these 
layers produced (, choes ?" If  tlwy did so, of course he ought 
to be able to prove it eXlwrimentally, so some time since he 
asked his assistant to solve the problem practically, and Mr. 
L!otterill had done so. His plan was to take a large hot flame 
from a bats wing burner, which had the power of reflecting 
sound, for the hotter the flame the greater was the reflection ; 
and he placed this flamf' in a position to throw back the 
sound, which it actually d id ,  as proved by the c{)ntraction of 
the sensitive flame. 

Strange to say, the fiame could reflect sound mueh better 
than calico, muslin, and othf'r WOYf'U fabries_ Professor 
Tyndall here borrowed a littlA boy's handkerchief, and 
showed that it would not cut off the souud f'vpn when folded 
four times ; neither would green haize, nor felt ! inch thick 
-so thick that it would entirf'ly cut off the light of the 
noonday sun. T wo hundred layers of muslin in a square pad 
llad but a feeble power in cutting off sound. The lecturm 
remarked that this was because the air was continuous in. 
side the fabrics. On wetting the handkerchief with water 
so as to prevent continuity of the air, a single layer of  the 
wet handkerchief cut off the sound. ITe remarked that, after 
se�ing these facts, the listenl'rs would be quite prepared to 
undl'l'stand that a heavy snow storm would have little power 
in intercepting sound, whereas loud noiRes might be quickly 
quenched ou a clear day, supposing the air to be heated un
equally in different places. 

Professor Tyndall narrated how in one ol his laboratory ex
periments he had placed fifteen layers of calico, each an inch 
or t wo behind the other and in front of one of his s(,ll8ith'e 
flames. He discovered that the sound from the whistle 
would pass through the whole of the fifteen layers, and t1. at 
each layer would reflect a portion of it so as to act upon the 
sensitive flame ; thus in passing and returning through the 
fifteen layers, the sound passed through thirty layers in  all .  

Professor 'fyndall here took a large glass cabinet,about the 
size of a watchman's box, and he caused the sound from the 
whistle to enter it on one side, and to depress the sensitive 
flames when it escaped on the other. In the lower part of 
the cabinet inside he lit two large gas flames, and the hot 
air from thesl', rising in the cabinet, intercepted the sound , 
so that th" flame ceased to be shortened. He thus proved 
that invisible columns of hf'ated air would cut off sound. He 
then put out the burners and l it a piece of phosphorns placed 
in a saucer at the bottom of the cabinet ; the latter of course 
\\ as soon filled with a thick smoke of  �phosphoric acid-so 
thick was it, that it cut off from view a lighted candle wllich 
was placed at �he back of the cabinet ; yet this cloud, which 
was so powerful in cutting off the rays of light, did not in 
terrupt th<l waves of sound at all. Having thus proved that 
invisible warm air may act as an acoustic cloud, he said that, 
when such clouds are close to the source of sound, the echoes 
are immediate, and mix with the originRI sound ; but if  the 
acoustic clouds nre further off, then t.here are prolonged 
echoes. Further, the length of an echo is a measure al most 
of the depth of  th e acoustic cloud whencf' it  come.'! In 
the experimcnts at the South Foreland , he discovered that, 
when a sound penetrated to a great distance,then tb e e choes 
were longest.. 

At the close of his lecture he argued that the phenomenon 
which Arago could not explain was due to warm air from the 
chimneys of Paris, forming acoustic clouds which surrounded 
the station at Villej uif, while the other station at Monthlerv 
was free from t.his heterogeneous  atmosphere. 

. 
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The Micro- Lantern, 

J citutific �mtritau. [MARCH 20, I 875. 
not only the one wing, but also the body and the second 
wing, and not only the whole of one insect or fiy. but the 
whole of three of them which were mounted on one slide, 
and this with such good marginal definition as to permit the 
spectators to ad vance to the screen and examine the details 
through hand magnifying glasses. 

There is sold, in the watch glass makers' shops in Clerken
well, a foreign made watch glass of a peculiar kind , and 
known in the trad(] as " concave crystal . "  The price we 
paid was at the rate of fiv'Ol shillings a d ozen, or more than 
six times that at which ordinary lunette glasses can be 0 b
tained when purchased in quantities. They are stout and 
strong, the edges finely pol ished , and they are curved,spher
ically, to a very slight degree. The diameter of those we 
obtained were an inch and a half, and, instead of mounting 
the objects which were intended to be subsequently magni
fied between t wo cire-ular but flat gla�ses as usual , we 
mounted them between two of these " concave crystals. " 
Here was the whole secret. The two glasses must be placed 
" spoon fashion, "  a nd the object,being between them,is bent 
in a gentle curvf'. With objects mounted in this way, and 
employing an objective of the kind we have just described
what is known by photographers as a " locket portrait com
bination " will answer well if  of short focus-the lime light 
need no longer be regarded as an indispensable requisite in 
the showing of microscopic objects ; for with a good lamp. 
burning paraffin oil , a  disk of six feet may yery easily be ob
tained. 

tables are for pure water, so that, when water contains 
foreign matter, it wil l be necessary to multiply the tabular 
weight by the specific gravity of the water. For ordinary 
rain, spring. or river water, the c,)rrection is generally 80 
slight that it may be neglected. Below are given the specific 
gravities of waters from different localities, the most of  
which have been taken from Professor Chandler's lecture 011 
" Water," published in the thirty -first Dnnual report of 
the American Institute : 

Atlantic Ocean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 '0275 
Dead Sea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Great Salt Lake . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Mississippi River . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Croton (New York \Yater Supply) . . . . . . . . . . .  . 
Ridgewood (Brooklyn Water Supply) . . . . . . . . . . .  . 
Cochituate (Boston \Yater Su pply) . . . . . . . . . . .  . 

Schuylkill (Philadelphia Water Supply) . .  ' " . .  . 

Delaware River . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Lake Erie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

1 '17205 
1 ' 17 
1 '00068 
1 '00008 
1 '000067 
1 '000053 
1 '00006 
l 'OOOOlm 
1 '000107 

Lake Michigan . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  1 '000113 
Genesee River . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 '000226 
Passaic Hi ver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 '000127 
Thames, at London . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 '000279 
Seine, above Paris . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 '000151 
It will be seen from these figures that, for most cases, it 

Hitherto we haye spoken of natural obj ects. But in prac
tice we have also used this arrangement in connection with 
photography, both in obtaining pictures, with large aper
ture, which should be microscopically sharp all over the area 
of delineation, and. conversely. of producing enlargements 
from pictures thus obtained .  As respects the exposure re
quired to produce au absolutely sharp picture, it is, com
pared with that which is  necessary on a flat plate, less than 
half, because in the latter case a stop must be used to se
cure intense definition at the margin ; hence i f  proper me
chanical contrivances be adopted for effecting a rapid ex
posure. there will be no difficulty in taking a fully exposed 
negative of any scene in which instantaneity is a pre-requi 
site, the picture a fterwards bearing a great degree of en
largement. Aftpr several trials we can assert with confi
dence that the manipulation of a circular and sl ightly con
cave surface is quite as easy as that of a flat glass.-British 
.Tal/ Tn'll oj Photography. 

will be sufficiently accurate to use the weights giyen in the 
table. If the weight of a gallon of water at any tempera 
ture is desired, it may be obtained by dividing the weight of 
a gallon of water at the templ'rature of maximum density, 
previously given, by the relative vol ume at the required tem
perature. It may also be obtained by lIIultiplying the weight 
of a cubic foot of water, at the given temperature, by 0'13368 
to find the weight of a enited States gallon, and by 0 '160372 
to find the weight of an imperinl gallon. \Yhen water con
tains foreign matter in solution, its rate of expansion by heat 
is  not (lxactly the same as in  the case of distilled water. 
There has not been a sufficiency of experiments, however, to 
determhe the law of the variation, and no great error will 
arise from the assumption that the expansion is  in  accordanco 
with the formulas given above. 

'Yith these explanations, the use o f  the following table 
will be rendered plain to the reader 
YOI.{mE AXIl WEIGHT OF DISTIl.LED WATEn AT DIFFEU E X T  

TEMPE HAT C'llBS ox T H E  FAIlHENIIJo:rr ReALE . 

• • • • • 
THE VOLUME AND WE1GHT OF DISTILLED WATER AT 

DIFFERENT TEMPERATURES. 

Tempc l'- I n�t l o  o f  volume t o  \"01- 1 ature, lumc of equal weight atl Fahren- I, the temperature of max-
helt . imum density. 

, 

BY RICHARD H. DUEL. 

In general , water expands when heated, and contracts on 
being cooled-with the exception'that the greatest contraction 
occurs when the water has a temperature of about 39· Fah. , so 
that expansion takes place whether the temperature is decreas
ed or raised above this point. The precise temperature at which 
water attains its maximum density has not been accurately de
termined. The differences between the resul ts obtained by in
dependent investigations are, however, very slight, and the 
point of maximum density is commonly taken at 39 '2· Fah. , or 
40 on the centigrade scale. At this temperature, the weight of 
a cubic foot of distilled water, as determined by the best au
thorities, is  62 '425 Ibs. ; the weight of  a Cnited States gal
lon is 8 '379927 Ibs. , of an imperial gallon . 10 '05312 Ibs., and 

5UO 
60° 
70·  
80· 
!l0· 

1 00· 
1 10· 
120· 
130· 
140· 
1 ;30· 
1 60· 
170· 
180· 
l!lOo 
200· 
2100 o f  a cubic inch, 252 '8787 grains. In French measures, it  is 

usually assumed that a cubic decimeter of distilled water �1�: 
weighs 1 kilogramme. This is not strictly accurate, owing 230. 
to a slight error, in regard to the weight of water of maximum 240. 
density, which was made at the time of fixing the measure ; 2;iO° 

and th(> absolute standard is the liter, which is a volume of a 2(;0· 
2700 

kilogram me of pure water at the temperature of maximum 280. 
density. In I,ractice, however, the volume of a liter is com- 2nO. 
monly assumed to be one cubic decimeter, and the error aris- aoo· 

ing from this assumption is unimportant., being less than 310· 
320· 0 '00002 of a k ilogramme. The expansion of water by heat 
13HO. 

is not regular for equal increments of temperature, but. the ;3400 
law of the expansion has been determined by numerous ex- B;iO· 
perimenters, the most prominent of whom are Kopp, Mat- BGOa 
thiessen, Sorby, and Hosetti . The fonnulas constructed H700 

il80· from their experiments are given below, being taken from il90. 
'Valt's " Dictionary of Chemistry." 400. 

Let Y = ratio of a given volume of distilled water, at the 4100 

temperatul'l', 'f, on Fahrenheit's scale, to the volume of an 420· 
4130· equal weight, at the temperature of  maximum density. 440. 

"T = weight of a cubic foot of distilled water, in pounds, 450. 
at any temperature, Fahrenheit. 460· 

For temperatures from 32· to 70· Fah. : Y = 1 '00012 
-0 '000033914 X (T-32) + 0 '000023822 X (T-32)2-0 '0000000 

06403 (1'-32)". 
For temperatures above 70· Fah. : V = 0 '99781 + 0 '000061 -

17 X (T -32) + 0'000001059 X ( T  _32)2. 
62 '425 W=-y 

500· 
510· 
520· 
530· 
540· 
5;30· 

1 ' 0001 29 
1 ' 000000 
1 ' 000004 
1 · 0002liil 
1 ' 000929 
1 ' 001981 
1 ' 003132 
1 ' 00492 
1 ' 00686 
1 ' 00902 
1 ' 01 143 
1 ' 01411 
1 ' 01690 
l '  01!l95 
1 ' 02324 
1 ' 02671 
l ' OH03H 
1 ' 0311 1 
1 ' 03807 
1 ' 04226 
1 ' 04312 
1 ' 04668 
1 ' 05142 
1 ' Oii63;J 
1 ' 06144 
1 ' 0667!) 
1 ' 07213a 
1 ' 07809 
1 ' 08405 
1 ' 09023 
1 ' O!l661 
1 ' 1032:3 
1 ' 11005 
1 ' 1170(; 
1 ' 1243 1 
1 ' la17;'; 
l ' 1 :�n42 
1 ' 14729 
1 ' 1.1538 
1 ' 16366 
1 ' 17218 
1 ' 180!l0 
1 ' 18982 
l ' ln8!l8 
1 ' 20833 
1 ' 21790 
1 ' 22767 
1 ' 2376(; 
1 ' 2478.3 
1 ' 25828 
1 ' 26892 
1 ' 27975 
1 ' 29080 
1 ' 130204 
1 ' 31354 

\welght of a CUbIC \ DlfI'cr-Difference . foot in pound s .  cncc. 
' 000129 
' 000004 
' 00024n 
' 000676 
' 001052 
' 001339 
' 00160 
' 001!l4 
' 0021 6  
' 00241 
' 00268 
' 00279 
' 00305 
' 00329 
' 00347 
' 00362 
' 00878 
' 00396 
' 00419 
' 00086 
' 00356 
' 00474 
' 004!l1 
' 0051 1  
' 00535 
' 00554 
' 0057(; 
' 00596 
' 006 18 
' 00638 
' 00662 
' 00682 
' 00701 
' 0072.5 
' 00744 
' 00767 
' 00787 
' 0080n 
' 00828 
' 00852 
' 00872 
' 00892 
' 00!l16  
' 00935 
' 00n57 
' 00977 
' 00999 
' 01019 
' 01043 
' 01064 
' 01083 
. 01 105 
' 01124 
' 01150 

62 ' 417 
62 ' 425 
62 ' 42il 
62 · 409 
62 ' 367 
62 ' 302 
62 ' 218 
62 ' 11!l  
62 ' 000 
61 ' 867 
61 ' 720 
61 ' ;i,)6 
61 ' 388 
61 ' 204 
61 ' 007 
60 ' 801 
60 ' 587 
(lO ' 36H 
60 ' 136 
59 ' 894 
59 ' 707 
59 ' 641 
59 ' :372 
5n ' 096 
58 ' 812 
58 ' 517  
58 ' 214 
5 7 · n03 
57 · li8.') 
57 ' 259 
56 ' 925 
;,6 ' 584 
li6 ' 236 
5ii ' 883 
fl;j " 52a 
li5 ' l.i8 
;i4 ' 787 
,'j4 ' 411 
!i4 ' O:)O 
ii3 ' 645 
,'j8 ' 25;) 
52 ' 862 
52 ' 466 
52 ' 06,'j 
;)1 ' 662 
51 ' 256 
50 ' 848 
liO ' 438 
,,0 ' 026 
40 ' 61 1  
49 ' 195 
48 ' 778 
48 ' 360 
47 ' 941 
47 ' 521 

' 008 
' 002 
' 0 1 4  
' 042 
' 06;) 
' 084 
' 09!) 
' 1 1 \) 
' 13a 
' 147 
' 104 
. 1 68 
' 18+ 
' ln7 
' 206 
' 214 
' 221  
' 2130 
' 242 
' 1 �7 
' 066 
' 269 
· 27t) 
' 2·8'1 
, 29;) 
' 30a 
' 31 1 
' 3 18 
, 32(; 
' 034 
' 341 
' 348 
' 0;i3 
' ;]HO 
' ;]6;') 
' a7l  
' 37li 
' 381 
' 38,'j 
' a!lO 
' 3H3 
' 306 
' 40 1  
' 40B 
' 40(; 
' 408 ' 4 10 
' 4 1 2 
' 4 1.''1 
' 41(; 
' 4 1 7 
' 4 1 8  
' 41!l 
' 420 

these formulas. 'fhe experiments on the expansion of water Preparation oC Wool beCore Cardin". 

Discarding the usual microscopic low powers, we have now 
adopted, with increased advantages, an objectiye construct
ed on the same principle as the well known portrait combi
nation. very short in focus, and with a large aperture in 
comparison with its focal power. The tube in  which the 
lenses are mounted is yery short, so as to permit of the pas
sage of a ray at a great d egree of obliquity to the axis. This 
enables the obj ecth-e power to coyer a large field, or, speak
ing inversely, to proj ect an image of large dimensions com
pared with its focal power. But no one who has bestowed 
attention upon the transmission of large oblique pencils will 
fail to see that, if the object to be enlarged were mounted 
upon a fiat glass, the astigmation would be so great that, 
while there would bE plenty of light, there would be no mar
ginal defi !lition worthy of the terlll i n  the enlarged image. 
This is quite true ; hence we will afford some explanation 
of the manner by which we so managed that, whereas by 
one of the usual microscopic objec tives only one extended 
wing of a grasshopper was shown on the screen, we showed 

The table given below has been computed by the aid of I have not been carried beyond a temperature of 412 Fah. , Messrs. Whittaker and Ashworth state that this operation 
so that the rl'sults given in the table for higher tem- effects an economy in oil in the usual process of oiling the 
peratures have not been yerified . It is not probable, wool. The first treatment is in an alkaline bath . The wool 
however, that they are greatly in error. The highest tem- is th"n worked for one or two minutes in an acid bath, at a 
peratu re in the table corresponds to a pressure of saturat- temperature of about 990 Fah. This bath is composed of 200 
eel steam of more than 1 , 000 Ibs. per square inch. The suc- gallons water and 3 pounds of commercial sulphuric acid ; it 
cessive increments of 1 0· Fah. give such slight changes serves for the treatment of about 200 pounds of wool . The 
in the successh-e differences in relative weights and vol- wool is now carefully washed and dried . Thus prepared, the 
urnes as to render interpolations by proportion sufficiently amount of oil requisite for the oiling process is reduced 50 per 
accurate for most purposes. The weights given in the cent. The above is the subject of an English patent. 
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IlDproved Runner Attachment f'or Vehicles. IlDproved Bale Tie. 

DECISIONS OF THE COURTS. 

U nited Siates Circuit Co urt.--Dlstrlct of' MaMsa

chusettM. 
rNIO� PAPER COLI,.Ut VtH1P.\ !\ Y  1'8 . EllER RON LF.LA !\ D . -PA'r:EN'f R31BOtiBED 

COLLAR B .  

I [n eq uitl/ . -Befol'e CLiFFORD a n d  LOWELL, JI{(lgl31l . - Oclobel', 1874 . 1  

Lt��L8Lutti; brought to rCHtrsfll the infringement o f  t h e  second reissue of 
'V E Lockwood ' s  patent of 18:'59. the retsf\ue being granted in 1873. 

The" speCification declare� the Inyention to consist of a collar or cuft' hay· 
ing a paper surface imitatiYc of the textile surface of a collar or cuff of tex 
r lle fabric ; that in carrying out his 1nyention Lockwood uses a fabric com· 
posed of paper and muslin, or equivalent fabric, having a smooth , white . 
polished, or enameled naper Burface to represent that. of starched linen . It 

then describes one mode of making the imitation of a JineD or muslin sur
fnce. by dies, but does not claim nor Hmlt the invention to any particular 
appliances or machinery for embosfling the fabric . The claim Is for a collar 
having 8

ra
aper surface imitative of the textne fsee and fiber of a dressed 

John A. Hyde, Englewood, N. J .--This invention (,onsists of run
ners which are secured to the lower portions of the wheels by hinged 
jaws and clamps, thp object being to convert the wagon temI'orari
Iy into a sleigh. 

Improved Miter Box. 

Pder Suydam and William G. Suydam, New Brunswick, N. J.
For the saw guiding and regulating posts there are two rigid rods 
side by side, with tubes to rise and fall on them. Said tubes carry 
guides, for the sides of the saw, which are adjustable for saws of 
any thickness, and for taking up the slack caused by wear. One of 
said tubes carries a spring presser to hold the guides above the work
ing position when required for adjusting the saw on the work. One 
of the posts has an adjustable stop collar to regulate the descent of 
the saw. The adjustable holders for spring miters cou.oist of hori
zontal ba", with a vertleal piece at one end arranged to slide for
ward and backward, across the bottom of the box, and toward and 
from the back of the box, to hold one edge of the work while the 
other rests on the top of the back, said bars being provided with sct 
screws for holding them. 

John B. Arrants, Society Hill, S. C.-This tie consists of a block, 
to which one end of the hoop is riveted at the middle of the side 
which is outward when applied to the bale, and across the outside 
of the upper end. The inside of the lower end is a transverse 
groove, in which a loop is secured of wire, around one bar of 
which the other end of the hoop is bent. The loop is so adjusted on 
the aforesaid block that the strain of the hoop keeps it in place, 
and the loop so binds the part of the hoop bent around it in one of 
the said grooves in the block as to hold it securely. 
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qu;st1on of no,·elty . •  There Is the English patent of 

De La Rue taken out tn 1834, for embossing paper tn parallcl lines; and one 
granted to John Evans , in 1854, for orr.amentfng paper with an imitation of 
the pattcrns of textne fabrics .  * Samples are produced from papers actually 
Blade before 1859, which are of this character. • 

? 
Collars and slInilar articles made of paper were patented to Walter Hunt 

iu 1854 as a new manufacture i and Lockwood was the owner of this patcnt 
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Vaper being known and 

IlDproved Scafl'old Bracket. naper embossed in various modes, some of which were imitations of the 
�urface of texttle fabrics , being known , we are of opinion that there was tn 
IH59 no patentable novelty In the appl!catlon of paper embossed In Imitation 
of l1nen to the makIng of collars and cuffs. 

The ev idence in the record goes eyen beyond what we have already men
tioned find renders it probable that paper embosl:!ed in imitation of a Unen 
surface was used for collars and cufts long before the date of the alleged in· 
ventlon and that such articles were offered for sale in New York and known 
to several persons . It Is true that they were not found to be acceptable to 
the trade , and they had ycry probahly been forgotten ; but they were imita
tions of linen , and the reaSOD

S 
which operated to preyent thelr general usc 

were of a commercial BDd economkal character. 

Samuel Nelson J.'lsher, Milford, Ma.'l8.-Thls apparatus for snp
porting scaffolds in the erection of buildings consists of a folding 
bracket baving an adjustable hook for fastening it to the building. 

BI!l dismissed with cost s .  
l JV. G .  R1t8Rell, for complainun t .  
A. . J. Robin 801i , for defendant . 

U nited States Circuit Court---DIHtrh , 1  0" <: o llnectieut. 
!;AMXEL o. '}IONCE AND ROJ,LIN J. IYES t·� .  BEN.L\:MIN F • .  \DAM8 .-PATENT 

OLASB DUTTER . 

[ In eq lllty .-Befo'l'e SIlIP�IAX, Jl.ldge .-ApJ'il, 1814 . 1  

The inyentlon covered h y  letters patent t o  Samuel G.  Monce, June 8, 1869, 
for an U Improyed tool for ("utttng glass, " consi8t � ,  80 far as the revolving 
Hteel cutter Is concerned , in the fact that the sides, which are parallel at. the 
axis, are beyeled toward each oth(>r, at the perimeter at an angle of about 
forty-fixe degrees to the axis

l 
thus meeting about mIdway and forming a 

cutt ing edge ,- which is approx mately a right angle . 
Such an instrument embodies the condttlonM that give efficiency to the 

glazier's diamond , viz . : the cutting' edge is ('II1'l.'ilin ear; it Is formed by two 
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inc\!n,tlon or the ('nt wlll Ilaturally be at ,·rql,! anglc� to the m':fuce Of tlie 
qlfllf�. 
. It Is a fact worthy of mention that this small and inexpensive T.ool has 
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Y :<f.OllCC ' S  invention 1s not anticipated by revolving cutters designed and 

lI�ed for other purposes (as for dressing the surface of grindstones, the cut
t ln� of gas nipes, or the cutting of paper or of pasteboard, or of leather) , tn 
which the dtstinctive feature of the invention-the double bevel forming the 
right -angled edge-fs present, if at ull, hy uecident , and which, althouR"h ('n
pable in exceptional cases of being used to eut glass. wUI Dot practically 
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of the glass , 1s not anticipated by the Pike cutter, w�iCh bears upon the glass 
tn a slanting direction . 
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poses set forth , "  is a claim to tftc particular form, shape , and apgles o/the 
cutter, whtcll adapted it to the purposes of a glass cutter, and is as exact 
l\nd accurate as the nature of the subject w1lI permit .  
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harllnes8 i� to be glYen 10 i t .  
I f!h m'lex }t). J£itcli.ell, for (wmplaina.ntli , 
W. Ed(plr 8imolldH, for defendant . I 
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�tttnt �mtdtan and 
Improved Corn Planter. 

.Jen8 Blvt'rud, Hed 'Vlng. Minn.--ny Rultable construction, as each 
hole of a wheel comes beneath a hole In the reservoir and receives 
the seed, a corresponding arm comes above Mid bole and serves as 
a cut-oft' to prevent any more seed passing out than the amount 
contained in said hole. The wheels are revolved by tubes, which 
�trike the ground and serve as fulcrum points around wWch the 
wheels move, the axle moving up and down in loops. The sleeye of 
each tube is pushed up to digcharge the �eed into tbe soli as the 
weight of the wheels and axle are thrown uponMld tube. 

IlDproved IllvaJ ld Bedstead. 

O�car G. Cosby and George \\'. McGovern, Richmond, Ya.-'l'he 
object is to enhance the ease and quiet of the patient when changing 
nls position. The device consists in the combination of an endless 
cord, with mechanism for raising the hinged head section, consisting 
of a lever bracket, a slide, Ilnd a band and pulley, for the PUrpOfiO 
"f gl\ing a positivc 1\llfl easy downward adjustment of thc head 

ection. 

IlDproved Double Rcver .. l ble Hinge . 

Edward Halsey, San Jose, CaJ.-The invention is an improvement 
In the class of reversible hinges which are formed of two plates, 
one having eyes or sockets, and the otber plntles, on each side, and 
the eyes being slotted to receive t.be pintles, so that the door may 
swing in either direction without becoming detached. The improve
ment relates to a construction and arrangement whereby the hinge 
Is strengthened and its operation made us nearly noisele�B a.q practi
cable. 

Inlproved Tauk tor Pre!<erv lng. 

J olm Peter Schmitz, Ran Francisco, Cal.-Thls im-entioll relutes to 
certain improvement.. in preHer\;lIg nppamtus, and it consists in an 
airtight tank in which the subHtml('e to be treated is placed, the 
Haid tank having a tire protector and a burner inside. which latter 
connects through a flexible tube with a lamp upon

· 
the outside. 

The flame of the lamp abstracts oxygen from the air in the tank, 
and substitutes therefor the preservath-e products of com bustion, 
the flexible tube being tied, severed, and its tied end enclOSed by a 
�crew cap when thc "roceRS of presen;ng is complete, Dnd the tank 
and its contents are to be stored away. 

IlDproved Stair Bullder' s  Rule. 

John J. Robinson, Orange C. n., Va.-The object of this Invention 
is to provide an improved rille for stair-building, and it consists in 
It square rule, inside of which is contained a graduated extensible 
portion,  and at the opposite end an adjustable "rick, the said rule 
being provided with two spirit levels, one for plumbing and the 
other for ordinary leveling purposes. The inventor claims to be en
ablcd, by means of this improved l'ule, to rapidly construct and fit 
the balusters to tho hand rails, unifonnly and in proper pOSitIOn. 

IlDproved Sewing lUaclllne. 

Daniel Williamson, Sunbury, Pa.-This invention consists of an 
arrangement of cams on the dri\;ng shaft and a spring for working 
an upper feed ; also a cam on the shaft and a spring for working the 
pre3ser, whereby the same shaft shall operate the needle bar, presser 
bar, and feed bar. 

IlDproved Gymnastic A pparatus. 

Horace S. Carley, New York city.-This consists of a grooved 
wheel with a handle pivoted to each side, mounted on a rope 
stretched horizontally. The handles hang down each side for the 
performer to suspend himself by to perform his feats, and at the 
same time propel himself along the rope. The performer may 
mount above the wheel, either on the rope or on the ground, turn
ing the handles upward and the stirrups downward, and thus ride 
on the wheel. 

Improved Thill Coupling. 

Axel Olsson, W!lIiamsburgh, N. Y., assignor to himself, J. W. Cox, 
and D. Merritt, of same place.-Tbls tblll coupling locks itself when 
forced into place upon the coupling bolt, and at the same tim!) may 
be !)as!ly unlocked when remm·ed. 

IlDproved Rolling Shu tter. 

Hector J. Defrenne, G reen Bay, Wis.-'l'his is a blind made of slats 
hooked together, to be raised and lowcred by rollers suspended by 
cords. The latter pass over an upper roller in a chamber above tbe 
window, and down to another roller at the bottom of the chamber, 
on which they wind. The rollers are worked by an endless cord, 
which is so arranged 011 pulleys that one part of its course is along
side of one of the sides of the window frame, where it can be 
worked inside of the house for raising or lowering the blind whe
ther the window is open or not. The invention also consists of a 
novel mode of connecting the slats together by wire links. 
IlDproved Stays f'or the Bottoms of' Pantaloons. 

Stephen D. 1I1!l1s, Kingston, N. Y.-This Is an india rubber stay 
designed to take the place of the canvas stay now used in the manu
facture of pantaloons to keep tbe bottoms of the legs in shape. 

IlD proved Bridge. 

l'eter M. Fulton, Hhinebeck, N. Y.-Towers are erected at suitable 
required distance from each other, and bear arch-supporting cables. 
The hight of the towers may be reduced to a considerable extent, 
and thereby the great cost of the same, as compared to suspension 
bridges, lessened. The towers serve also as abutments for the arch
sections, which are stretehed and supported across the span between 
the towers, their symmetrical wmi-seotions being firmly joined by 
central key pieces. The arch sections are constructed from both 
towers toward the center without a supporting scaffolding, by the 
use of a derrick above and a trayeli»g truck underneath, which 
forms the platform for the workmen. One arch seotion after the 
other is joined to the other and bung to the cables, until the grooved 
and pointed approaching ends of the arch sections may be con
nected by the correspondingly perforated key pieces. The roadway 
is then hung by vertical suspension rods to the lowprmost arc. 

IlDproved Plow. 

Thomas S. Macomber, Halpilt9n, N. Y.-The Invention conslst� iu 
de\ice� whereby the mold boards and thfllr attached shares are con
nected to the beam of the plow, so that, by turning the right hand 
mold board down against the landslde, the other mold board will 
be raised into a horizontal position, forming a right hand plow, and 
by turning the left hand mold board down against the landslde the 
right hand mold board wlll be raised into a horizontal position, 
forming a left hand plow. 

Improved O,.clllatlng Engine. 

George W. Heald, Baldwinsville, N. Y., assignor to him�elf and 
William F. Morris, of Mme place.-Thls improvement in oseillating 
engines consists of a novel contrivance of tightening bearings and 
adjusting screws therefor with the crosshead of the piston rod, 
which is arranged In guides projecting from the oylinder head, to 
take the strain of osclllating the cylinder from the rod. 

Improved StealD Engine Governor. 

}'rederick M. Brown, Warren, R. I.-This governor is contrived 
Similarly to some governors now in use, the peculiar feature of it 
being the upward movement of the balls on the arms when the 
speed diminishes, and the downward movement when the speed 
Increases, and In the levers and rods by means of which these moye-
ments are produced. 

. 

IlDproved IUap Exhibitor. 

John IJchtenberger, Fort Wayne, Ind.-A hanging bracket sup
ports the map rollers, which may be mounted directly in the brack
et, one m front of another ; or they may be arranged in a hoilow 
cylinder mounted ou piyot�, so as to revolve upon its axis to bring 
the maps Into position for pulling them down. A slot is formed for 
each map to drop through, and an endless cord with an idle pulley 
may be employed for turning the cylinder. 

Ilnproved Plow. 

Albert Hampe, Staunton, I11.-The !lwater or lesser depth of the 
share is regulated by swinging the standard backward or forward 
on its pivot bolt, and setting a fastening bolt to the position of the 
same. The lateral position of the plowshare sideways from the 
beam is adjusted by means of an end clevis and screw bolt, so that 
the plow can be set as required, increasing thereby the strength of 
the parts and the efficacy and usefulness of the plow. 

IlDproved Harvester Rules. 

David S. J.'ulton. Paris, Pa.-This invention is a machine for har
vesting grain, and consists of a reel, the arms of which act inde
pendently of each other. Cam de\;ces throw the arms into the pro
per position for sweeping the apron. 

Improved Wrought Iron Column. 

John B. Cornell, New York city.-The invention relates to the 
employment of a T-shaped bar for forming the joint between the 
vertical ribbed plates composing the chord, the edges of said plates 
being riveted to the lateral wings or flanges of the bar. The joint 
Is therefore an element of strength, and a strut or cord of minimum 
size and weight and maximum strength is prm;ded. 

IlDproved Machine f'or Collin g Metal R o ds. 

Philander H. Standish, Jefferson City, Mo.-The mandrel consists 
of a flat bar of steel, wide and thiok as the largest coil to be bent, 
with an oval tapered point, graduated from the size of the largest 
to that of the smallest coil. The bar is fitted in the hollow shaft of 
the driving wheel, so as to be shifted along it, to cause the tapered 
point to project under the bending wheel mOre or less, and is pro
vided with a collar. There is a set screw at each end of the hollow 
shaft, for holding it wherever it may be set, to utilize the same ma
chine tor eoils of all sizes, the bending wheel only being changed. 
The said wheel for that purpose is fitted detachably in a slotted 
lever, and the guide is fitted adjustably in the slot of the lever, to 
adjust to the wheels of different sizes. 

Improved Water Closet. 

Edwin O. lhinckerhoff, New York c1ty.-By suitable construction, 
when water is admitted into a ring pipe, it will be discharged on all 
sides of the basin, so that the entire inner surface of sald basin w!ll 
be thoroughly washed, cleaning it mueh better and with leas water 
than when the water is admitted at one side of the basin in the 
usual way. 

IlDproved Rein Holder. 

Benjamin R. Hamilton, South Deerfield, Mass.-This invention 
relates to the construction of rein holders, and consists in a wedge
shaped tube and a cros.. ... grooved wedge confined therein, the reins 
being passed through the tube and the wedge made to act between 
them. 

IlDproved lUaehlne f'01" Tapering Leather. 

John Settle and George W. Settle, Lebanon, Oregon.-In using the 
machine, a semicylindIical block is adjusted as required, a kmfe
carrying frame is turncd back, the strap or other leather to be oper 
Ilted upon is inserted between the block and the knife and roller of 
the frame, and the frame is swung forward, paring off the leather 
to exactly the desired taper. 

Improved Station Indicator. 

John W. Bryan, Watertown, Tenn.-This consists of a casing with 
an upper and lower chamber, pro\;ded with sliding frames and 
spring followers for holding the station-indicating plates, in connec
tion with a sliding key or frame ha\;ng shoulders for carrying the 
station plates to the npper front opening and retaining them, b�' 
spIings at the sides of the opening, exposed to view. A false spring 
bottom carries the lower spring follower upward for receh'ing t.he 
station plates in regular order after each trip. 

Improved 'Vaterproof' Liquid Blacking. 

Edward Clark, New York clty.-This waterproof blacking is made 
of gum shellac, methylic alcohol, gum camphor, lampblack, sweet 
oil, mutton tallow, turpentine, and oil of mirbano. It is applied 
with a soft camel hair brush, and requires no rubbing beyond what 
is necessary to spread it eyenly oyer the surface to be blackcd. 

IlDproved Paper Bag Macblne. 

Charles H. Kellogg, Leverett, �Iass.-The paper is mO\'ed along 
over a table, cut off, and then folded over a former ; then the hori
zontal bottom folders move forward and fold in the sides of a por
tion of the tube which projects beyond the table, to form the upper 
part of the bottom ; then the upper yertical bottom folder comes 
down, and the lowor vertical folder moves up to fold the remalning 
portions and stick them to tho otber portions, paste having been 
suitably applied for the purpose beforehand. 

IlDproved 'Vater and StealD Indicator f'or Bollers. 

William L. Carman, Beh'ldere, Neb.-To the upper end of a cylin
der is bolted a cover, upon the inner side of which are two projec
tions. Through one projection is formed a steam port, which passes 
out through the top in such a direction that the steam may strike a 
whistle. The Inner end of the port is covered with a valve attached 
to a fioat, which fioats upon water in the cylinder, and is kept in 
place by two guide pins. The cylinder is connected with the bOiler 
by a water pipe and by a steam pipe, so that the pressure of steam 
may be the same in both boiler and cylinder. By this construction, 
as the water in the boiler becomes either too high or too low, the 
port will be uncovered, and the escaping steam will sound the whiE
tie. By other const.ruction, if the steam pressure reaches a point 
above that which a lever is weighted to resist, another valve will be 
raised, allowing the steam to escape and sound the whistle. There 
are also arrangements whereby the escaping steam from the ports 
may give a different sound, and thus show by the sound whether 
the alarm has reference to the water or tbe steam. 

Improved Brush. 

Charles A .  Hussey, New York city.-Thls invention consists in a 
brush having a fiexible handle for containing the mucilage, with a 
discharging tube through the neck of the handle, and a metallic 
shield or cover over the brush, which screws tightly to the neck. 

IlDproved Washing Macblne. 

John P. Bassett, Limestone, N. Y.-In this machine the rollers 
between which the clothes are passed, are reciprocated longitudi
nally, so that the clothes are subjected to both a rubbing and roIling 
pressure. The improvement relates particularly to the means for 
adjusting the spring prcssure on the lower roller. 

IlDproved Pump. 

G eorge ,V. Hooper, Greene, Me.-This invention consists of pack
ing for the piston rod, composed of a metal thimble fitted snngly 
to the rod, and held so as to accommodate it to the piston by a lea
ther diaphragm, in which the thimble is fixed so as to be movable. 
The invention further consists in the construction of the end 
pieces of the cylinder which forms tbe cylinder heads, ways, or con
duits for the water, and seats for the valves, and in the means for 
fastening the valves to the said seats, by passing the flexible end of 
the elastic face of the valve through a slot in the top of the said end 
pieces. 'rhe pump handle Is arrar.ged in a pivot block to shift for
ward and backward, to r"gulate the stroke to the depth of the well.  

Improved Boot Leg Turning Machine. 

Da\1d BIssell, Detroit, Mich.-In this machine a pulling bar is  
operated inside of a tube on which the leg is drawn, and a pushing 
bar is operated on the outside, to turn the lcg over the end of the 
tube. The said bars movo simultaneously in opposite directions. 
The invention consists in devices whereby the mechanism may be 
worked in the way most natural to the operator, also to avoid the 
shock and strain on the machine caused by the sudden stopping of 
the crank. The machine may be worked by hand or power, and be 
readily changed from one condition to the other, and smaller 
I!)gs can be turned on the machine than it has been possible to turn 
as it has been heretofore made. 

IlDproved Sheep Shears. 

James L. Smith, Tuscola, m.-This invention consists in a guard 
placed on the inside near the point of one of the blades of shears, 
to shield the skin and guide the shears in the operation of shearing 
sheep or other animals. 

IlDproved Wateh Key. 

John S. Birch, New York city.-This is a wateh key adjustable to 
square pivots of different sizes, to enable the key to wind any watch. 
The key Is made in two pieces, the upper ends of them being fas
tened in a solid handle ; the lower ends are bored out to receive the 
square pivot ; and the distance apart of the lower ends is adjusted 
to any size of pivot by a screw which passes through them and 
enters a nut on the other side. The head of the screw is coneave 
underneath, and rests on one side in a slot in the jaw of the key. 
This appears to be an excellent invention in its line, being made of 
the finest hardened steel to ensure durab!l!ty, and is the result of 
eight years' experiment!! on adjustable wateh keys, of which Mr 
Birch is the original inventor. 
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Chief Engineer's Office, U. !S. Navy Yard, 

,v ASUINGTOX. November 18,  1874. 

Commodore Tholl, II. P!ltter8on, U. S .... Y . •  Commandant :  SIR :-In obedience to your order of October 5th , 1874, to carefully test the EllPIRlC PORTABLE FORGE ,  manufactured at Troy I N . Y . ,  I have the honor to submit the following report : This Is a very excellent and convenient forge . It works easy and with 

but lit.tlc noise, and the power being appl ied with a lever, 

It can be worked without Interfering with the manipulation of the tire .  
I can recommend I t  a s  a very useful tool for work on ship board or shop use . Very respectfully, your obedIent servan t ,  

I Signed) EDWIN FITHIAN, Chief Engineer, U. S. X . 

Tile Cliarge for Insertwn under tllis I!ead is $1 a Line. 

Dry steam dries green lumber in 2 days, and i� the onJy Cheap House Furnace. H .  G. Bulkley. Cleyeland, O .  
o\gricultural Implements, Farm Machinery, Secds, T :rtllizers . R. H. Allen & Co . •  1B9 & 191 Water St . . X. Y .  
�[agic Lanterns, Stereopticons o f  all sizes and p ices, for ·Parlor Entertainment and Public Exhibi t I o n s .  PolyS well on small investment .  Catalogues free . McAI· l i ster. l\fan'f'g. Optician, 49 Nassau St. ,N. Y. 
Flcctwood Scroll Saw, with Boring Attachmcnt, for all dcserf ptions of light Scroll Sawing. See ady't. , page 1SB .  Trump Bro's, )fanufacturers, Wilmington, Del . 
For Salc-No. fi McKcnzie Blower ; cost $;';oo ; uscd two years . Pricc $�OO. EnterprI se ::\I ' f'g Co . ,  PhUa . ,  Pa . 
Heavy Planer and Matcher (second hand) wanted. �tate lowest c�lsh price , maker, and condit ion . P . P. Toale, Charleston ,  S. c .  
Housekeepers, House Furnishers i n  Tin, Tinmen, send Postal Card to J. H. Abb e ,  Prov idence , H. I .  
W e  havc had continuou� business relations with Geo. P. Howell & Co. for hetween three and four years, anet have found them honest and prompt- in every instance. Person)3 contemplating a w ide-spread venture in 

adYertising- would do well to communIcate with G. P.  R. 
&: Co . ,  ,1 1 Park How, �ew York . They have unusual fa. dlaie� for the transaction of s u {' h  bllsi ness .-[ Obscn·er,  
FayetteYille , Tcnn . ] 

'l'homas's Fluid Tannate of Soda never fails to 
rcmoYt� Scale from any Steam uotler j It removes the sealc-I-,roductng materIal from a I kinds of water ; cannot injure Boiler, as it has no effect on iron ; saves 20 times i t s  cost both in Fuel and repairs o f  Boiler ; increases steaming capacity of Boller ; has been tested i n  hundreds of Boilers ; has remo" cd Bushels of Scales in single cases .  It Is In Barrels 500 lb . ,  )of Bbls . 2 50  lb . •  )( Bbls. 125 1b . .  Price 1 0  cents per lh . ,  less than ).1' price of other preparations , and superior to all others . Address orders to  
X .  Spencer Thomas, Elmira, N .  Y. 

Tin Manufaeturer�, who have waste strips, piece�, or round blanks to sell , address-giving sizes-.}\orton 
Bros . , 44 & 46 River St . ,  Chicago , III . 

$3,000 in Premiums ; Stamp for Circular. Thomas Sl'hoficld, Grass Vallcy, Cal . 

For Sale-The entire Patent or State Rights for the best Mnsic Leaf Turner out. .nI turn back, ff>F
ward , Dal Stg t or Da Capo, wlthoul u!1!fng the hanets. 
Address J. T . ,  Birmingham , Conn .  (I". O. Box 120 . )  

See N .  F .  Burnham's Turbine Water Wheel advertisement, next wcck , on page 189 . 

Wanted-Traveling Agents, to appoint Sub
Agents ,  or Canvassers , cyerywhere . Address E. F. Lan· 
d is & Co . ,  Lancaster, Pa. 

Zero-Refrigerator with 'Vatcr Cooler. Best in the World .  Hend for Catal ogue . •  \. M. Lesle)" 22 1 W .  23d stree t ,  New York . 
For Sale-Engine 2x4).2-).2 H.P. Will �end photo. 

A. H. C .•  Denti 8 t ,  Lincoln, Ill. Very cheap ! 
The Lester Oil Co., 183 "'ater St., N.Y., Exclusive 

)IUllufactnrers of the renowned Synovial Lubricating Oil . The most perfect aUlI economical lubricant in existence . Send for Circular . 
Steam and 'Vater Gauge and Gauge Cocks Combined, requiring only two holes in the Boiler,  used by all boller makers who have seen it , $15.  T. Holland, 57 Gold St., New York . 
Millstone Dressing Diamond !lfachines-Simple, effective, economical and durable, giving nniversal satisaction . J .  D ick inson , til Nassau t; t . . New York .  
Position 'Vanted In a Machinc or other Mechani

C J.. \Yorks-prcferably Steam Engines-as Foreman or ...:\.8-
�t stan t , by a practical �fachlni8t and experienced Mcchanfeal Engineer and Draughtsman . Address Frank II . Pond, 
�1 . E . ,  Woonsocket, R.  1 .  

2nd Hand Engines and Boilers for Sale a t  Low 
prices . Addre:�d Junins Harris ,  TitU8Yillc . Pa. 

An old established responsible Housc wishes, in connection with theIr different European Otlices, to take the exclusive European Agency for tirst class special Machinery. Only established firms, who can guaran tee their ware . need address D. & ",V . ,  Box 2620 , N e \v York . 
For small size Screw Cutting Engine Lathes and Drlll Lath e s ,  addrcRs Star Tool Co . , Providence , R .  1. 
W. Campbell's Self-Acting Shade Rollers. The Trade suppl ied . Bi Cent er Street. New York . 
Send for Illustrated Circular-New principles of propelling vessels-speed increased , and power saved. C . II .  Jenner , Brockport, N .  Y. 
For Sale, or Partner Wanted for Patent on Canal 

Boat Propeller . Address U. Heydrich , New e lm ,  Minn . 
Miller's Blick Presses for fire and red brick. . Factory, sro South Fifth Street, Philadelphia , Pa . 

To Maehinists.-For Sale, Cheap-A partially finished Engine Lat h e ,  11 feet bed, 2� inch swing. For further particulars , call on or address Clark, Smith & Co. , Fort Plain ,  N. Y .  
Price only $3.50.-The Tom Thumb Electric Telegraph. A compact working Telegraph Apparatu" tor sending messa.ges, ma.king 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 . ,  263 Broadway , New York. 

Piano and Organ Wire Work of all kinds, Valve and Key Pins, Iron and Brass Finishing Nalls , &c .  &c. The Hendev Machine Co. , Wolcottville, Conn . 
Send to Atlas Works, IndianapOliS, Ind., for a Photograph of their 20 Inch Engine Lathe .  
Wash Stands, N c w  Styles, Marble Tops, can be used In any /Situation . Prices very low. Send' for a catalogue. Bailey, Farrell & Co . ,  Pittsburgh, Pa. 
Grindstones-4,000 tuns. Berea Stone Co.,Berea,O. 

Send for Circular of a very Superior Boiler Feed .rump. D. Frisbie & Co . ,  New Haven , Conn, 

J titutifit jmtritau. 
The " Scientific American " Office, New York, is fitted with the Miniature Electric Telegrapb . By touching little buttons on tbe desks of the managers Signals are sent to persons In the various departments of the establishment . Cheap And effective. Splendid for shops, omees, dwellings . Works for any distance . Price $6 , with good Battery. F. C. Beach & Co . ,  263 Broadway, New York, Makers . Send for free Illustrated Cat.alogue 
For best Presses, Dies, and Fruit Can Tools, Bliss 

& Williams , cor. of Plymouth and Jay, Brooklyn , N .  Y. 
Buy Boult's Paneling, Moulding, and Dove-tailing Machine. Send for circular and sample of work. B .  C .  Mach'y Co . ,  Battle Creek. Mich . ,  Box 227 . 
Small Tools and Gear Wheels for ltiodels. List tree .  Goodnow & Wightman, 23 Cornhlll , Boston, Mass . 
For Sale-One " Cottrell & Babcock '  

, Water Wheel Regulator, In good order-by D .Arthur Brown & Co . ,  Fi8hervllle , N. H .-

For Surface Planers, small size, and for Box Corner Grooving Machines ,  send to A. Davis ,  Lowel l ,  Mass . 
Hotehkiss Air Spring Forge Hammer, best in the market. Prices low. D .  Frisbie & Co . .  New Haven , Ct. 
For Solid Wrought-iron neams, ete., sce advertisement. Address Union Iron MillS , Pittsburgh, Pa . ,  for Ithograph, &e. 
" Boole-Keeping Simplified." T h e  whole system in a few pages . Cloth, $ 1 .  Boards, 75 cents . Sent , postpaid . D. B. Waggener & Co . ,  424 IYalnut St . , Philadelphia, Pa . ,  PublI shers H'Waggener ' s  Trial-Balance Book . "  
Faught's Patent Round Braided Belting-The Best thing out-�lanufactured only by C. W. Arny, 301 & lO3 Cherry St. , Philadelphia, Pa. Send for Circular. 
Temples and Oilcans. Draper, Hopedale, Mass. 

For Solid Emery Wheels and Machinery, send to !.be Union Stone Co . ,  Boston , Mass . ,  for circular . 
Mechanical Expert in Patent CMes. T. D. Stetson, 

�� Murrav St. , New York . 
All Fruit-can Tools, Ferrocute, Blidgeton, N. J. 

Peck's Patent Drop Press. Still the bcst in use. Address Milo Peck,  �ew Haven, Conn . 

Genuine Concord Axles-Brown,Fisherville,N.H. 

Spinuing Rings of a Superior Quabty-Whitinsville Spinning Hlng Co . ,  Whitinsville, Mass. Send for ,ample and price list. 
Powcr Hammers and Bolt Forging Machines�lne sizcs of the former and two of the latter, guarantced the most economic tools of their kind known .  .1"01' prIce and cuts, address S. C. Forsafth & Co . ,  Manchester,N . I1 .  

Hydraulic PrllSSes and Jacks, new and second band . Lathes and Machinery for Polishing and Buffing Metals .  E. Lyon, 4iO Grand Street New York. 

J . P.S.  can utilize old rubber as described on 
p.3 19, vol. ZH. Galvanizing castings is described on p. 

346, " 01. 31.- ,1 .  L. and others will flnd a recipe for 

a blackboard composition on p. 91, vol. OC.-S. A. 
H. will find a formula for proportioning cone pul

leys on p. 1oo, vol . 25.-F. P. can keep moths out of 
clothing by the process given on p. 2'Z5, vol. 2 •. 
Inkstains can be removed by the method given on 

p. 131), vol. 2!l.-T. & L. will find directions for puri

fying rancid butter on p. 119, vol. 30.-J. D. V. Jr. 
will find a recipe for bronzing b!'f.sS and copper on 
p. 331, vol. 29.-S. M. can bleach cane j uice for sugar 
by the method gil-en on p. 3j8, '-01. al),-o. K .  will 
find directions for making ru bber stamps on p. l56, 

vol. 31.-S. A. T. can fasten paper to brass by paint
ing the brass with oil paint,letting it  dry, and using 
common glue. (This answers H. 1[. \t.) Lead is 
readily run into plaster molds. A recipe for a sol
dering liquid is given on p .  43. vol. 31. - - W.S.will find 
directions for galvanizing iron on p. 12, yol. 346 . 
Hubber can be fastened to wood with glue.-T. H. 
B. will find a reCipe for transparent varnish on p. 
11, vol. 31, whieh will do for making cloth airproof. 
-So M. E. Will find a formula for the dimcnsions of 
a mfety yalyc on p. 107, vol. 31.-A . E. A. can 
bleach skeletonized Icaves by the proee�s given on 
p. 155, vol. 31.-P. n. will find directions for bend
ing wood by steaming on p. 26, yol. 31.-A. !If. J. 
and others are informed that no prevcnth'e for 
boiler scale can be recommended unless the nature 
of the mineral deposit is known.-W. M. ought not 
to try nnd remove canceling in k from postagc 
stamps, as it may lead to fraud.-J. F. H. will find 
a recipe for Babbitt metal on p.  364, yol . Z9.-E. T. 
D. will find a description of artificial pearls on p. 
250, vol.  3�.-J. H. R. should consult a diotionary as 
to the meaning of words in common use.-A. A. 
will find a rule for calculating gears on p. 18j, vol . 
2n.-I,. K. Y. will find !ull descriptions of solder of 
all kinus i n  our last three issues.-P. S. can join his 
water spouts "ith waterproof glue; see 1'. nl, 
vol. 31. 

(1) S.  A. '1'. asks : How can I cement a 
porcelain mortar ? A. Use a mixt.ure of black 
japan varnish and white lead . 

(2) 'W. B. B. asks : Having a good violin,  to 
i mprove it I removed all polish and paint with al
cohol , which spoilt the tone. How can I restore 
it?  A. Take coarsely powdered copal and glass, 
e:tch 1 OZ5., alcohol (64 over proof) 1 pint., camphor 
).2 oz ; heat in a water bath, stirring frequently 
until the solutionis complete. When cold, decant 
the clear portion. This is an excellent varnish for 
any musical instrument of the violin species. 

(3) J . J. D. asks : \Vhat is meant by slack 
coal ? A. Coal dust. The term is commonly ap
plied to the dust formed i n  cutting out coal in the 
mine, which is frequently piled in heaps at the 
pit's mouth. 

(4) F. O. asks : What metal is best for rna· 
king candy molds ? I want to find one that cools 
quickly. A. Tin molds are commonly used. Dust 
them with powdered sugar to prevent the adher
ence of the candy. 

(5) C. F. F. asks : Which is  the front side of 
a mill dam ? A.The side which the water runs to. 

(7) P. H. K. asks : Can you give me a rule 
to measure corn in a crib ? A. Multiply the depth 
of the corn in inches by the length and width of 
the crib in inches, and divide by 2150'42. The quo
tient will be the number of bushels. 

(8) 1\1. A. B.  says : The best thing for ta
king dirt and grease off the hands without injury 
is bicarbonate of soda, used in place of soap . 

(9) I. It M. asks : How can I calculate the 
speed of a train of p ulleys ? A. Proceeli as in vul
gar fractions, placing the number of the rc,'olu
tions of the plime mover as the numerator of a 
compound fraction, and the diameter of cach of 
the driving wheels in inches also a� numerators , 
and the diameters of each of the pulleys in i llches 
as denominators, and proceed by cancelation. 

(10) A. E. S.  a sk s : How can I paste ne ws
paper clippings int" a scrap book without the 
leaves curling up anli warping ? A. Usc a gum 
arabic mU Jilage with some relined sugar <lissoh'ed 
In it.. 

( 11 )  A, B. L. asks : How can I make a wash
ing crystal ?  A. Thc soda ash and soda crystals of 
commerce are used for this purpose, aIHI you could 
not make them on a small scale to advantage. 

(12) C. asks : Is there an animal gC'n eral 
Iy known as the sea otter ? A. Yes. It is found 
in th e Northern Pacific. 

(13) S. says : I rC'ad an article on t h e  bene
ficial effects of glycerin in boilcrs. I tried the e x
periment., and the result was t.he reverse of bene

ficial. We got rid of most of the earthy matter 
by using a surface blower, but the glycerin had 
the effect of depositing the earthy matter in a hard 
crust, and the surface blower showed clear water in 
the boiler. A. The use of glycerin, as a solvent for 
the salts in impure matters, has been recommended 
for cleaning woolen fabrics, but your expcrlment 
of it'! use i n  steam boilers is the first of which w c  
have heard. [t is possible that, by blowing off 
from the bottom, you might get rid of the deposit. 
We shall be glad to hear further on this matter 
from any of our readers who ean communicate 
any information. 

(14) J. K. ask s : \Vhat constitutes a yard of 
plastering ? A.  Nine square feet of surface . 

( 1Ii) J. B. S. asks :  'What is the best way of 
polishing holly wood ? A. Use a white shellac vat·
nish. 

(16) J. n. asks : Is the Pacific 0('e'1I1 higher 
than the Atlantic at the point where it is proposed 
to connect them by a canal ? A .  No. 

( 1 7) W. B. B. says : In Dick's " Practical 
Astronomer " is a description of Hogers' achroma
tic telescope on a new plan. It consists of plncing 
a small compound lens o f  flint and crown glass in 
a small part o f  the cone of rays of a largc crown 
glass objective, and thus correcting the rays, en
abling a pf'l'snn to u�c a large el"own glass objec
tive and HUlking it  achrOInatic by the sma l l COln
pound one. 1 .  I ha,-e a good cro w n  glass double 
COllvex lens, of � inches dillmeter and about loo 
inches focus. 'Vhat should be the sille, shape, and 
focus of each of the lenses forming the compound 
one,to produce the proper correction for the a boye 
mentioned lens ? A. Plano concave of double 
dense flint, of 2).4 i nc'leS diameter, 3).2 inches rndi
us, and plano-convex of plate glass same dimen
sions. 2. At what distance should the given com
pound lens be placed from thc object glass ? A .  
About 6 0  inchcs. 3. With the compound lens ad
j usted , what would be the entire foc'ls of thc in
strumcnt { A. Twelve fect six inchc�. 4. A 1'e you 
acquainted with any telescope on the abovc plan , 
and Is it satisfactory ? A. An inch di'tlyte, by 
Plossl, of Vienna, divided y O,ronre, distance 0'6" . 

(18) S. G. S. asks : If the d aily motion of 
the earth werc to cease, would all the loosc bodies 
on the surface fall into space ? A.  No. 

( H» ) J.  C. C. a"k8 : Where is the beot place 
to hang a ther cnometer to ascertain the heat of the 
atm')spher3 ? A. If it ls desired to know the tem
perntnre of the surrounding atmosphere, the in
strument should be placed in some shady spot, 
protectcd alike from the direct rays of the sun and 
cooling drafts of air.  If exposed to the direct ra
diation of the sun , the instrument itself will be
come overheated (the materials of which it is com
posed being better absorbers than the surrounding 
air), and the consequence will be that the thermo
meter will indicate the temperature of the materi
als composing it and not that of the air. The indi
cations of cheap thermometers are never abso
lutely correct. 

(20) P. E. R. asks : Ho w can I cement glass 
together, to withstand t"e action of electro-plating 
solutions ?  A. Try a solution of shellac in alcohol, 
e " aporated to the consistence of a thick paste . 

(21) G. A. X. fUYS : I w a n t  a smal l e nginC' ,  
to run a sewing machine or s 'nall iathc. Would a 
%xl).2 inches cylinder, 20 or 31 Its. pressurc, and 
300 or 400 revolut ions per minute, be large enough 
for the purpose ? ,1 .  Yes . 

(22) I I .  S.  P .  asks : 1 . W hat wou],l be the 
horse power of an cngine, with a cylinder of 5 
inehcs bore by Il inches stroke, running at 300 
strokes per minute, with jO Ibs. of steam ? A. It 
would develope from 4 or .; horse power. 2. 'Vould 
it do to run a circular saw 15 inches in diameter 
through two inch oak plank ? A. Yes. 3. How large 
a boiler would this engine require ? A. Make a 
boiler with 60 or jO square feot of heating surface. 
4. Will an upright boiler last as long as a horizon
tal one ? A. Upright boilel'S, when well made, are 
quite serviceable. 

(23) P. B. ask s : 1. What is the average 
weight of freight locomotives ? A. There Is a very 
great variety, an average example being somewhot, 
as follows : Weight, 00,000 Ibs. 2. What is the d i-

(6) D. G. K. asks : How can I prepare coach ameter of the drive wheels ? A. Five feet. 3. What 
varnish ? A. Fuse 8 Its. fine African gum eopal, is the length of the stroke ? A. Two feet. 4 .  What 
add 2 gallons clarified oil, boil for 5 hours until I is thc diameter of the cylinder ? A.Sixteen inches. 
quite stringy. Mix with 3).2 gallons turpentine, and 5. What is the weig'ht of an a,'ernge freight car ? 
straIn, I A. Eight tuns. 
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(24) 'V. P. asks : 1 .  'Yh at size o f  en g in e 

would it take to run a boat 15 feet long at the rate 
of 8 miles per hour ? A. Make the cylinder 2).2 x 4. 
2. I have a boiler 36 inches high x 15 inches dinme
tel', carrying from 40 Ibs. to 50 I ts. pressure per 
square inch. Would it be large enough ? A. '['he 
boiler is too small for the speed . 

(2;'j) H. J. asks : 1 .  Will an engine having a 
cylinder 3x(j inches, steam pressure of 60 Ibs., run
ning at 3!KJ revolutions per minute, with a cut-off 
at % stroke, do to run a circular saw 6 inches in di
ameter with ?  The fly wheel of the engine is Z4 
inches, and thc mandrel pulley Ii inches, in d iame
ter. A. The engine is quite large enough. 2. My 
boiler is 13 i n ches in diamcter by 5 feet in length, a 
plain cylinder ill form . Is it big enough ? A .  No. 

What will take the sta ins of val'llish or paint off 
lnarble ? A .  Try a pnf:.tc c()mpo�ed of soda, pum
ieestonc, and chalk . 

Where is the best place to put exhaust steam in 
a smoke stack, at top or bottom ? .A .  The top. 

('!G) S. E .  P. ask s : How can I remon' ru �t  
from jOiner's tools ? A. Usc cmery a n d  oil, with a 
piece of wood. This also answers S. A. T. 

(27) \V. "' . says : I have a small uprigh t  
enginc, cylinder 4 inches diameter by 6 i nches 
stroke. Would it do to run nn orrlin nry row boat: 
How f,lst wou l d  she go, and what would be the best 
kind of propeller wheel to \lse r What kind of 
boiler would b e  best ? Would it bc necessary to 
have a counterbalance on the cl1lnk r A .  You\' 
engine is large enough for a boat 25 feet long, with 
a propeller 30 inchcs in diameter and a boi ler from 
30 to 30 inches in diameter. Some slig'ht counter
balance may be Pllt on,lJll t It is not a matter of any 
great impo rtan ce. 

(28) n. u sks : \Vhat amOUJ l t  (·f sulphuric  
acid will it  require t o  entirely dissolve 1 I t .  zinc ? 
A. :For its complete conversion i n to sulphate of 
zinc, 1 lb.  of p u rc zinc requires 1).2 Il>s. of sul
phuric acid of speci fic gra" ity 1'81 = oUo naume at Ouo 
Fah. 2. Whut " olume of hydrogen gas will the 
mixture gin' off ? A. One pound of pure zinc, by 
its reaction with hydrated sulphuric aei", will l ib
erate abou t � o  gallon� of hydrogen. 

(29) C. S .  H.  a�b : What is the cause o f  the 
bursting of water backs ? Two s u ch accidents oc
curred lately. A. ThC're ,,;as probatly i cc in thc 
circulating pipe�, ;;;0 that the stearn which Wt-lS 
formed could not escape. Ender such c irculn

stan ces, lire should nm-er bc permitted in a rangC'. 
(30) K. K. a sks :  What would be the differ

ence between thc pressure necessary to explode a 
steam boiler from the inside, and that neCeSEllry t o  
crush o r  Hatten i t.  from the outside ? A. In thl' 
case of a wrought iron boilcr, perfectl y  cylindri
cal, the intcrnal pressurc that would rupture it is 
thickness in ;nehcs x tensi!c streng-th in Ibs. per 
square inch + the (li,lmeter in incll('s. The external 
crushing force is : l11,OOO X (thickncss i n  inehes)' -:
u imneter in inehcs X length in [('('to 

( :3 1 )  B. It asks : ('an i ee he torn oif a (l a m  
by powder ?  The ice i s  I s  inches thick and the 
water 12 or 13 feet deep . A. 'Ve advi se you not 
to attempt this kind of blasting, unless �'ou have 
had some previous experience . 

(32) J. n. ask s : 1 .  How are red mortar and 
black mortar made, for laring- face bricks in ? A .  
lIfortar is made red b y  mixing' therewith a certain 
proportion of Spanish browlI , and hll\('k hy lamp 
black ,  but neithcr is suffi cientl y perm a n ent to be 
satisfa ctory . 2. Is fresh water bctter than salt for 
HUlking mortar in winter ? .A. Pu,'c water is bet
ter than salt water in any weather. 

(:m) H. says : The atmosphere in a cl'rtai n 
bui lding is raised from 0° to j5° by water at �12°, 
passing through coils of iron pipc. Suppose this 
opel1ltion should bc revel'Sed,and all attem p t  made 
to cool thc atmosphere at 00° by cold wat�r at It 
temperature of 3,')0, provided the circulation were 
kept up, to what degree of temperature could the 
atmosphere bc reduced ? A. 'l'his qucstion can
not be answered except by experiment. 

(34) J. S. asks : How mu('h water can 1)(' 
boiled away in 10 hours in a ,-at, 5 by l'l feet, with 
1).4 inch pipcs laid close together over the bottom 
of the vat, with steam at GO or 70 Ibs. per inch ? ,\ . 
It wll! depend upon the arrangement whether you 
boil away 25 or ,'5 per cent as much water as you 
have steam. 'Vith a good apparatu s, you may cal
culate to emporate % of a gallon of watcr in the 
vat for every gallon of water evaporated in the 
boiler. 

(3;3) S. U .  says : Suppose a water tank,  8xlO 
x 5  feet deep, is placeli on top of a house, 1,Goo feet 
from an engine house, what kind of an indicator 
would be best to show how mu ch water there is in 
the tank ? A. Put up a stand pipe, say one inch in 
diameter, in the engine house, and connect it at 
bottom with the pipe running from thc pump to 
the tank. Enlurge the uppcr part, which must be 
on a le,'cl with the tank, so as to introduce a float; 
connect this fioat by a cord o,'er a p ulley, with an 
indicator in the engine room below. As the water 
in this pipe will stand higher , when p umping, than 
in the tunk, it will bc necessary to stop the pump 
to find tbc true hight. 

(36) F. S. says : 1 .  Please give me a rule for 
finding the strength of a boiler when diameter of 
shell and thickness of iron are gi,·en .  A. For a 
singl e riveted iron boiler, the safe working strain, 
in pounds per square inch , may be found by multi
plying the thickness in inches by 7,600, and divid
ing the product by the diameter of the boiler in 
inches. Z. Would it  make any difference in the 
working of an engine which end of the boiler I 
took the steam from, or at which end I let in 
the feed water ? "l. Ordinarily, no. 

A re large mill saws tempered after they are 
made ? A. Yes. 

(:)7) S. n. I\: . fnys : \\'c have a large hall , 
bui lt of brick, ;iO feet S'!1lare and 20 feet high. The 
reverberation is so great as to make it very disa

greeable to speak in, causing confll�ion of sound. 
What is the best remedy ? Will wiro:s do, and how 
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\lre they applie,l ( A .  The usc of wire to improve to drain to one side, and provide a drain to carry 
the aeo llstic3 of halls, c tc. ,  is of comparatively re- off the water. Also provide ventilation from the 
cent date, and is not sulli eicntly extended in the top of the ice roo m .  Put in a double door at the 
n u m u o r  of rcpG:·to:l oxporiments to warrant a very entrance, and provide a sawdust mattress to fill 
great degToo of certainty in assigning either the tho space between them, making the inside door in 
sizes of tho wire, thei r dbtauoe apart, or their ex- sections to take down from the top. A space par
a c t  loc ,ltion . It is geuerally thought uest to plaee titioned otf outside of the ice room can be used as 
t'l Om in fron t of the ,·orticul wall opposite the ' a cold closet. 
sp:.:ukCI', a u ou t ;)  inl�hcs fl'Oll1 tho w4l11 and u inches II (4.-) ' _ . ' :l  � . £VO . ' 

'l p:lrt, oxtelHling ,·"rtic,ll ly from the floor to coil- ) (�. a sks . �rc th�l e
. 

an) l Il/;re(hc�\ts 

i lq. 'rhe oujed ucing simply to break the wave . �hat can be molded 1l1�0 artlflcwl '!tone. for bmld
of so u a d  as sm:lll  11 wire w i l l answer as is consist- 109 pnrposes, that WIl l  stand the actIOn of the 
cnt with �tren"th. weather ? A. Artificial ston", made in the llmnner 

') �' , �  , . . you refer to, is manufactured by three or four (.J'») J. < I.  R a"k ,, : 1 .  \\ ? ul <l !t 
.
be pr�etlca- companies in this city and else where ; but their lIle to ha,'e tho telegTaph WIre wlthm y:) lllch of combination of ingredients is in each ease pro

the woo<l at every pole ? ,\ . Yes. 2. 'Vhut is the tected by a patent. The peculiaritv of each con
s lllallest d istance that will work well ? A.Any dis- sists in Its use of some choice and n

·
oted cem ntas 

tanco if they do not tonch. Air is an insulator, a basis fOl· its  composition and u pon th ·s 
e

the· 
and gah'anic electricity will. not pass th �ough it snceess mainly depends. One of these eO�lpam�: 
unless some other sllbstan?C IS present. It IS uetter uses the hydraulic lime of Teil, and another Port
to keop thc WIre at some ,hitanc e from the pole on lan ·l cemcnt, and great care is taken to wash the 
acconnt of snow or ice form ing a connection ue- sand perfectly clean and to cause the combination 
twccn the wire anll ] lole. of the sand and cemen t to take place under the 

(3i J )  U .  W :\1 . asks : Is cement pipe m Ilch best conditions. This is sometimes done under 
nBeL! for >lllneL!uctB for water su pp ly ? 'Vhen laid pressure. The operations of these companies are 
entirely below the action of the frost, and bedded now very extensive, but their processes are mainly 
in clay, would it bc durable and not likely to be- concealed from the public, especially the points 
come leaky from cracking or otherwise ? What wherei n their peculiarities consist. 

(4G) 1' . :\1 . J. M. and many otbers. -\\'e do 
not know of any rule for determinmg the horse 
power of a boiler. 

thickncss shou III three-inch cement pipe b e  to con
duct water unller a head o f 3D feet ? Would such 
u llre.o;;'ml'c h e  l i kely t o  produce loalntgo by filtra
tion throu:;h tho p orcs ? 'Vhich would ue lllost 
e conom ic" l � in the ueginn ing-, and less liaule to U7) O. D. B. says,  in reply to G. M. 13. (who 

further expe'lSC for riC'pa irs, to make the p ipe in I a"ks : How can I construct a receptacle i n a garret 
short joints u cfore luy i ng i t, or to lay the ceml)!lt for water from the roof of a house ? It must not 
i n  its final bed i n  a plastic sbto, for m ing· the hole let th e water ue frozen in winter, or spoiled in 
,IS fast as the work progresses ? What is the pro- snmmer) : My garret being sufficiently tight, frost 
CC3S of the latter mcntione,l moJe of laying pipe ( does no harm. Por my tank I used a poor grade 
What are the in.!�TI'l,\i(,l\t8 I'e 'luired , an,l th eir pro- of lY:) inch pine, sawn into strips 2Y:) inches wide, 
portions , A. Cement pipe is principally uscd for all pieces of equal length. I took one thickness of 
drainage and very sehLHll for supply, except when Illatched l� stuff for the bottom, and then laid on 
the current runs to a g-r,Ide without filling the pipe, the strips around next the edge of the uottom ,and 
and so n ot under lll·essurc. A not'lble i nstance of nai led each layer, breaking joints "t the ends, un
a cement eonCl'cte pipe is that of tho Vanna aque- til the requ i�i te hight was reached, thus mnking a 
dnct, thi l'tY-3U\�Cn ln iles i n length , for su ppl ying a tan]{ needing no tongues or h'TOOVCS. If it is to 
water ta the city of P�lris. This aqueduct has two be o,�er fi ve feet high , saw tho strips 2�.:i or 3 illch
and a half to thrce milcs of arches, some o f them es wide. H,wi ng l in ed the tank with sheet lcnu, 
fi fty feet in hight, and e1evcn mil os of tunnels, the watcI· was taken from the roof, and ( throngh an 
which, with the aqueduct pipe, are all comtr llCtcd elu ow an'l condu ctor pipe of galvanized iron) was 
of beton Coignet. r:e ho pIpe is circ ulur, 1)76 feet in discharged i nto the bottorn of the tank (the eor.
interior diameter, with It thickness of !I inches at d Ildor ueing- in the tank and reaching to the bot
th e top, allll l �  i nchos 'It tIre sides, at the w"ter s u r- tom) ; thns each snccessh·e shower mo ved all th e  
face. It .  has pro,rc:l to be illlpcrmeable to water. water in t h e  tank, stirling it u p  a n d  causing the 
B u t  cement p i p e  of snu\l size, bedded in the earth snrplus or overllow to pass on to the main house 
is much too liable to be uroken uy unequal press- cistern. The more roof water that can be com'c
l i re, can sed by the washing away of its support, to nlently turned into the tank the beiter, for the 
b e  safe under orc\inary circu mst:lIIces. supply is thus kept constant and the changes arc> 

(40) .T . D. :\1. asks : V,hat is the capacity of �Or
t
� fr�qUen�. ": .  �Ve understand our eorrC3Pon_ 

a cylinder UXS inches, carrying a pressure of 50 Ibs. .en s p an of u':lldlllg a tan k  to be something 
to the inch, and making 200 reyolutions ? 

hke that of ereetI?g U log house, with the strips he 
A. Area of piston in square inehe,; 2S·Zi refers to overlapPlllg each other at the eorners,and 
�[ultiply by steam pressure 50 the wh?le wall 11 ailed d o wn into each other as the 

walls rIse. We do not see the nec"ssity of multi-

)[ultiply by twicc the length of stroke in feet 

Multiply by revolutions per minute 

1413·5 plying the numuer of joints to so great an extent 
1·33 as this plan invol\'es, and think there is less labor 

required to be expended on the ordinary style of 
1,818 tank. When the tank is high, a erndling of slight 

200 scantlings will be necessary to bind it together and 
sustain the pressure of the water, in either case. Divide by 33,000 I 363,600 

Horse power 11+ 

(41) \Y. \V. F. says : 1. In a church are two 
furnaces for heating, which can be made to draw 
only when the atmosphere is in strong motion. 
T wo large coal stoves have been substituted, with 
8 inch pipes running the whole length of the 
churoh. These also operate the same way. What 
is the reason ? A. The draft is checked by the 
great length of horizontal pipe, and most probably 
by the small size of the vertical lIues likewise. The 
uest conditions for draft in such cases are the loca
tion of the for Iller at the bottom of the vertieul 
tlue, with little or no horizontal pipe, and the size 
o f  the tlue being sufficient for the work it  has to 
do. One of thc worst conditions is that of a hori
zontal pipe run ning in II direction contrary to t1utt 
of the strongest awl lnost prcvalent winds ; and 
the same di lliculty occurs in carrying heated air in 
pipes from a furnace. The furnace therefore 
should be placed at the windward end or side of 
the church, anti have large fl nes ascending directly 
from them . 2. In uuihUng chimneys, is there allY 
prescribed rule for the size or shape of lIue ? A. 
No graduated scale for the siw of Hues has uecn 
indicated, but 12 by Iii inches or 12 by 12 inches 
ought to be sufficient in a case like this. 

(42) A. B. A. asks : I s  there any process by 
which freckles can be removed from the face with
out i n j n ry t" the skin ? A. A good lotion is made 
of ' Bichloride of mercury U grains, p ure hydro
chloric acid (specific gravity) 1 tluid drachm, water 
(distilled) � pint, mix,  and add of redified spirits 
and rose water, each 2 flnid ozs. , and glycerin 
1 oz. 

(43) J. M. says :  I have a boiler 1 foot in 
diameter and 21 inches long, with 14 flues. The 
firebox and flues get choked. What is the cause 
of it ? A. The flues are probauly too small for or
dinary fuel . Try charcoal. The power of your 
steam engine depends upon the steam pressure and 
speed, which you do not mention. 

(44) O. A. a�ks : \You!,l a room, partitione<l 
off in a cellar, do to store ice for summer use ? If 
so, how must J arrange it ? A. You can make an 
ice room in your cellar that will most likely pre
serve ice, if the space you can devote to that ob
ject be large enough. Ice will -kecp best when 
compacted in a solid mass, and a cube of 12 feet 
will ue foun d  to be best for family storage, 
even where perhaps not more than one half of this 
amonnt will be required for use in one season. 
Place 2xl:� inch uprights, 2 feet apart, around the 
room, wi·:llJ the edge to the wall, and line them with 
stout inch boards. Then fill  in the spaces between 
the nprights with dry sawdust, and construct a 
similar protection on the ceiling of the room. 
Cover the ground with 8havings 6 inches deep, and 
l ay sleepers and a tight floor t!:ereupon, arranged 

(48) J .  B. B. asks : Please explain the constru c
tion and mode of working the automatic telegraph 
i n struments in use in many brokers' offices of New 
York and Philadelphia. A. There are many kinds. 
In one of them a type wheel containing letters is 
propelled, step by step, by electro-magnetism, 
and another wheel containing figures is propelled 
in a similar manner. The printing is done by a 
third magnet,which attracts an armature attached 
to a lever, the distant end of which brings the 
paper against the type wheel . rhe paper is moved 
along uy the movement of the Im·er. 

(49) \Y. &  Co. a sk : What are the modu8 oper
ai / ( l i  anti ingl"t�dicnts used in lnaking- electric car
bons , A. The fine dust of coke and coking· coal i s  
p ut into a close iron mold of the shape required 
for the caruon, and exposed to the heat of a f 'lr
nace. When taken out, the burned mass is porous 
and unfit for use; but by repeatedly soaking It in 
thick sirup or gas tar, and reheating it, it at length 
acqu i res the necessary solidity and conducting 
power. The carbon that forms on the roof of gas 
retorts is harder and better than the carbon thus 
made, but it is difficult to work, and the supply of 
it is limited. 

(riO) A. 'f .  O. says : I am building an engine 
of 3 inches stroke by ly:) inches bore. What sized 
boiler ought it to have to run a foot lathe ? A .  
)[ake the boiler of ).8 inch Iron or copper, 1 5  inches 
in diameter, and 30 to 31; inches high. 

(5 t) A. W. P. asks : Is there any spot i n  
t h e  depth o f  the ocean where t h e  density of the 
water is such as to prevent a iiO Ibs. weight from 
sinking any farther ? A. Possibly. 

(;i2) A. K asks : Wh at cau ses a conical 
shot fired from a smooth bored gun to fly end over 
end ? A .  It is on account of the resistance of the 
air, since the axis of the shot is not permanent, as 
it has n o t  been made to rotate on i ts axis while 
being forced from the gun. 

(liS) J 1\1 . W. asks : Is there any means of 
finding gold and silver that is buried in the ground? 
A. Digging till it  is found is  the only solution of 
the diflleulty. 

(;'i4) G. B. ask s : What is the best polish 
for handles, such as chisel handles, etc. ? A. Ordi
nary polishing paper answers very well. 

What power have I on my foot lathe, the driving 
wheel being 26 inches in diameter and the driven 
wheel 3Y:) inches ? The belt is 2Y:) lnehes in widtb. 
A. You must measure with a spring balance, or 
otherwise, how much pressure you produce on 
the treadle, multiply it by the distance the press
nrc is exerted in feet for each revolution, multi
ply also by the number of revolutions per minute, 
and divide by 33,000. 

Why is wood seasoned under water heavier than 

that seasoned by boiling or steaming ? A. Gener
ally because as much of the sap has not been ex
pelled in the former case as in the latter. 

(55) H. Co asks : 'Yhat is  C!u .. tterto n's com
pound, for insulating electric eaules, composed of? 
A. Stockholm tar 1 part, resin 1 part, gutta percha 
3 parts, by weight. 

(50) A. L. C. asks : Docs the perihelion of 
the earth's orbit to the sun always lead the sun 
in its course among the stars, or does it  occupy a 
fixed position ? A. It retrogrades slowly, moving 
in a direction contrary to the order of the sign s. 

How do you account for the ocean waters being 
salt ? A. Streams carry down minerals, especially 
soluble chlorides, the water returning by eyapora
tion and rain. 

Will iron weigh the most when hot or cold, and 
why ? A.  A cast iron ball at first sinks in melted 
cast iron, then floats, and finally melts. 

How much will a bal l drop in the first mile,when 
shot from a cannon ? A. A falling body descriues 
in 1 second IHy:) feet, in 2 seconds U4).8, in 3 seconds 
144%, in 4 seconds 2.';7).8, in 5 seconds 402 f\ .  The 
United States 0·45 caliber bullet (charge 7 grains), 
at 1,050 yards range, elevation 30 34' 1;''', has a 
dangerous space of 75 feet, and rises 35 fcet above 
the line of sight at 500 yards. Initial ,·elocity 1,'300 

feet per second. Prcssure 16,300 Ibs. per square 
inch . 

I always notice that men, horses, and other ani
mals, when running in a circle, always prefer to 
run with their left side toward the pole. How do 
yon account for this ? A. Because the left half of 
the brain and the right side of the uody (which it 
governs) are best developed. 

(57) F. E. R ask s : How many cells  of a 
Callaud or of a Daniell battery wonld be required 
to silver plate small articles, 8u �h as buttons, coins, 
etc. ? A. Two cells of either will do. 

(58) M. D. H. and othcrs. -It is  self-evident 
that the earth and moon m nst gyrate about thei r 
common center of gravity. The pseudo seience 
of metaphysics consists of an insensible change in 
the mcaning of words during a course of reason
ing. We may thus prove mathematically that one 
equals two, that a straight line is always pOl·pendi. 
cnlar to itself, that a straight line may cut a circle 
in 4 points, etc. 

(59) 'V . J. asks : How can I make a cheap 
apparatus to govern electriCity, so that it can be 
taken in light or heavy shocks ? A. Take 50 feet 
of No. 16 copper wire covered with cotton, and 
make a helix, and then take 1 ,000 feet of No. 30 
copper wire insulated with copper and make an
other helix aronnd the first. Connect a battery t'l 
the two ends of the flrst helix ; and by rapidly 
breaking and making connection with the battery, 
a current will be developed in the second coil 
which can be felt by taking hold of the two ends 
of the second wire. By insmi.ing a bundle of iron 
wires in the center of the first helix,the shocks will 
ue greatly increased, and the amount of the shoclrs 
can be varied by the distance to which the iron 
wires are inserted In the helix. 2. What is an el
ectric circuit ? A. A circuit is made by connect
ing the two poles of a battery together. 

(60) J. T. M. asks : 1 . How many men ' s  
work i s  equal to o n e  borse power ? A. From 6 t o  
7. 2 .  Is a n  engine with i t s  cylinder 3 inches long 
by 1 inch diameter large enough to rnn a half mc
dium Gordon printing press ? A. It is rather too 
small. 

(61) G. C. P. Jr. apks : How can I make an 
electric battery for a telegraph apparatus ? A. 
Get some cheap glass tumblers and placc in the 
bottom of each an ounce of blue vitIiol. Place 
over the blue vitriol a small coil of copper wire. 
Attach to the copper wire coil an insulated copper 
wire extending outof the top of the tumbler (gut
ta percha co,·ered wire is the best for this purpose). 
Get some thick sheet zinc and cut out d isks of it 
which will fi t  into the top of the t u mblers, and to 
the zinc attach a short piece of copper w I re. Fill 
the glass with water. Connect the wire leading 
from the copper coil of one tumuler to the wire 
leading to the zinc in the next tumUlcr. The 
strength of one cell will be one volt. Usc as many 
tumblers as are necessary to get what power is 
required. 

(62) S.  a sks : 'Yhy does the sun ap!H'ar 
larger at the horizon ? A .  It is an illusion, 
caused by comparing the size of the sun with ter
restrial oujeets. 

When an author gives the strength of wood as 
100 lbs., in what direction does he mean that the 
strain shall be applied ? A. It is impossible to tell, 
unless there is something immediately preceding 
the information to explain it. 

Why does a heated razor cut better than a cold 
one ? A. \Ve are not sure that this is a fact. 

(63) S. H. B. asks : Is it enough to test ker
osene oils to heat in an open v(s ,el to 1100, and then 
apply a lighted match ? A. Ycs, it is a very good 
test. 

(64) J. says : I hav e  made a small steam en
gine (of one inch bore and three inches stroke) en
tirely of lead, and so far it runs well. Will it be 
comparatively durable, and can there be sufllcient 
power got from it to run a sewing m achine ? A.If 
it is run light, with low steam, it  will probably 
continue in order for a considerable time. It is 
probably quite powerful enough to drive a sewing 
machine, bnt it is doubtful whether it would stand 
the work for any long period. 

(G5) S. P. H.  asks :  In tempering 8iekles for 
cutting grass, to what color should th ey be drawn? 
A. A light purple, or a temperature of about 5300 

Fah. 
Claret wine poured into a tumbler of water will 

penetrate the water and mix ; but if a piece of 
bread is put into the water and the wine poured 
in, the wine will float on top of the water, part b(
ing absorbed by the bread. Why is this ? A. We 
think this experiment can be perfonned without 
the bread, if carefully managed. 

(66) F. ask s : How many barrels of wat e r  
per foot in depth will cisterns 7 feet, 8 feet, 9 feet, 
and 10 feet in diameter contain respectively ? A .  
Multiply the square o f  t h e  diameter u y  the deci
mal 0·186. Thus the cistern 7 feet in diameter con
tains for each foot in depth 4!1 times 0·186 or !1·114 
banels. 

(G7) "Y. S.  P. asks : 1. Is a 400 barrel water 
tank, 16 fcet square by 10 feet high, made of 3 inch 
plank propcrly braced and bolted, as strong and 
useful as a round tank of 16 feet diameter by 12 
feet high, made of staves 2y:) inehes thick and prop
erly banded ? A. Yes. 2. If the square tank were 
cased inside w i t h  the lightest make of sheet zinc, 
or galvanized iron, would it be better , A. Yes . 
3. How long would it last as a watertight vessel 
w ith more '''" less chalybeate or iron water in it 
and exposed to the air ? A. From a few months 
to several years, according to t he  condition of th e 
wood. .1. "'onlrl an imn varnish (distillcd coal 
tar) be a protcction to the iron or zinc ? _\ . Yes. 

( (i8) J.  H. M. ShYS : A friend stat es  that, if 
it were possible for a llIan standing in a cur 100 

feet high, moving at the rate of (j() miles per min
ute, to throw an i ron ball straight up 100 feet, it  
would drop exactly in his hands. I contend that, 
while the ball would descend i n  a straight line,yet, 
in the time reqnired for the ascent and descent of 
the ball, the ear would have moved a mile for 
every second from the place where the ball started, 
so that uy the time the ball reached its starting 
pOint the man would be too far uway for it to drop 
into his hands. He also sa ys that, if  he was stand
ing on the roof at the rear end of the rear car, and 
I should be standing on the platform of the same 
car exactly underneath him, the car going at the 
same rate of speed as ueforc, and he should drop 
this iron uall, it would strike me. I contend that 
by the time it reaches my level I would be as many 
miles from it as it occupied seconds in falling. 
Which is right ? A. Your friend is right, if the re
sistance of the air can be disregarded. 

(GO) \Y. L. D. asks : \\ hpn it is noon on Fri
day, at G reenwich Observatory, London (1ong�i
tude 0), is it j;-'riday or Thursday lniunight, at oppo
site (longitude IS(0)? A. Looking at  the s')uth pole 
of a globe, the day of the month is one later at al l 
places between meridian 1&10 and midnight, count
ing toward the left, than between 1800 and mid
night, coun ting toward the right; that is, it is al
ways later at the first meridian than at any place 
in west longitude, and earlier than at any place in 
east l ongitude. 

\f 
I \ 

'. i 

: �\ I n 
, 0 \ 

B ' I \ 
\ \ 

i \ 

�( 

(70) 1\1. says, in reply 
to N. 11., who asks for a 
a rule for cutting a tree so 
that its top shall fall at a 
certain distance from its 
root : Let A B represent 
the tree, and C the point 
on the ground. Draw B C 
and calculate its length. 
From D, the center of B C, 
draw D E perpendicular to 
B C, and E will be where 
the tree should ureak. B 
A C and B D E are similar 
triangles, hence B A : B C :  : 
B D : B E. 

(71)  C. "V. says : You mention , as good for 
steps for turbines, rock or swamp maple. I have 
known the knots of light wood or pitch pine to 
last for years in this service. 

(72) H. E. B. says . in reply to a question 
how to remove clinkers from firebrick : Pour Yin
egar where the clinker collects, and the latter can 
be peeled off after being well saturated. 

(�il) C .  T.  S.  says, as to corrosion of engin{' 
bolts by using tallow as a lubricant: I think that 
D. K. has given the real reason for the cnttlng out 
of screws and other parts of pistons. After a 
practical experience of n"arly twenty-five years, I 
am convinced that the use of oil of any kind in 
the steam chests and cylinders of steam engines is 
a positive damage and an inexcusaUle waste, ex
cept ill the case of locomotives, when running 
down grades without steam. Nearly all oils con
tain salts and acids which are destructive to iron 
under the conditions above described. Oil thrown 
into a steam chest (where the temperaturc is high) 
almost instantly vanishes, leaving a residuum be
tween the wearing surfaces, which is anything 
but a lubricant, causing more friction and wear 
than the oil ever compensates for. Oi l  pumps are 
sometimes resorted to where it is thought n eces
sary to waste a gallon or two of oil weekly through 
an engine.  Haying occasion to lllake SOlne slight 
repairs upon an engine a few days ago, I took off 
the cylinder head, and examined a piston which I 
put in new five years ago. I found the follower 
screws, llnd the screws and nuts under the packing 
springs, as perfect as whcn put in ; and the cylin
der was as bright and smooth as a mirror, also the 
valves and valve seats. Yet this engine had run 5 
years without oil inside the cylinder, and made a 
saving to the proprietor of not less than $ ICO in the 
item of oil alone. Piston and yalye rods can be 
oiled from the outside if necessary; but if the 
packing in the stuffing boxes is renewed before it 
becomes hard and charred, vcry little oil  will be 
needed. A.  You do not state what kind of oil  
you found to leave a residue ercatmg friction . 

(74) J. H. S. says : D. K. , in his reply to D. 
S. T. (No. I" issue of J an. 30), says that he had 
trouble with bolts, etc., being eaten away by the 
acid in the tallow he used, and that he now used 
lard oil. After a great deal of trouble from the 
same source, I got a large earthen crock and set on 
top of my arch, keeping it filled with crude tallow 
obtained at a meat market. It tried out very 
nicely, and is of course pure. I have used it on an 
an engine for 18 months,and everything is all right, 
although I am using the same water as I did when 
the trouble was in the cylinder. I have al ways 
fonnd that, where lard oil was used in steam,every_ 
thing ran yery dry it is not heavy enough. 
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(75) J. & J. T. say, in reply to J. C. & Co. , 

11.9 to tbe Inclination of a bolting reel : At the 
Millers' National Convention in St. Louis, Mo., 
June, 1874, we learned that a fall of l in 48 always 
gave the best results. 

H. A. 'r. asks : How can I make a fugitive 
ink that will disappear In two days after being 
wrltten ?-T. C. H. asks : How can I make an easily 
1l0wlng ink for drawing on zinc plates, so as after
wards to etch the drawings witb muriatic acid 1-
E. P. M. asks : How can I tan and color beaver 
sklns ?-L. M. asks : 1. Can you give me a good rule 
for getting the length of a carriage axle from 
shoulder to shoulder before welding, supposing 
the hub of the wheels to be � inches long, and 
the track of the wheels 4. feet 7 Inches ? 2. Please 
give me a rule for setting axles.-J. F. E. asks : 
What is put In soap to keep It from shrinking In 
drYIng ? 

COIDIUNICATIOlfS RECEIVED, 
The EdItor of the SCIENTll!'lC AKEluCAN ac

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

On the Generation of the Wicked. By T. W. C., 
and by A. S. 

On the Sagu<,ity of the Partridge. By J. K .  
On Glue as  a Healing Remedy. By J. J .  B. 
On Honey. By A. L. F. 
On Amalgamating the Precious Metals. By J.T. 
On a Mammoth Skeleton. By A. R. 
On a Lunar Phenomenon. By H. M. S. 
On the New Rule at the Patent Office. By J .McC. 
On the Slide Valve. By J. T. H. 
On Squaring Numbers. By E. T.  
On Spiritualism . By F. H. U. 
On Smnll Stenm Engines. By W. C. n. 
On a Mathematlcal Fact. By E. H. W. 
On the Human Will .  By W. L. S. 

Also enqu1I1es and answers from the following : 
!If. G. L . -f: . W . -T . •  F &: l'o . -J . K . -J . G .  T . - T .  R .  
- A .  E o  O . -J .  T .  H .-S. T .  J . - J .  E . B .-�' . R .  W .
A. A. F .-C . C .  C . -D . B . -G . W .  H .-C. f: . M .-J . K .  
-J . C .  n . - G .  C . -(' . ]<' . B . - J .  (' .-H . W. J .-J .  B .
T .  K .  B .  

IDNTS T O  CORRESPONDENTS. 

Correspondents whose InqU1rles fall to appear 
should repeat thllm. If not then published, they 
may conclude that, for good reasons, the Editor de
clines them. The address of the writer should al
ways ba gIven. 

Enquiries relating to patents, or to the patenta
bUity of Inventions, assignments, etc., will not be 
published here. All such questions, when initials 
only are given, are thrown Into the WIII\te basket, as 
It would Jill half of our paper to print them all ; 
but we generally take pleasure In answering briefly 
by mall, if the wrlter's address is given. 

Hundreds of enquiries analOil'OUB to the foUowinJ 
are sent : " Who publishes books on dressing anCt 
coloring furs, and on bleaching wOol ? Who sells 
magnesia and chloride of magnesium � Who 
makes machines for cutting thin stuir oir round 
logs while the latter revolve ? Who sells the best 
steamer for laundry purposes ? Who makes steel 
castings ? Who sells the bC9t gage cocks, etc.?  
Are there glass-lined Iron pipes In the market? 
Who makes engines suitable for boats 4 feet long ?" 
All such personal Inquiries are printed. as will be 
observed, In tbe COlumn of "BusIness and Person
al," which Is specially set apart for that purpose, 
subject to the charge mentioned at the bead of 
that oolumn. Almost any desired Information can 
In tbIa way be expeditiously obtamed. 

[ O F F I C I A L .  ] 

I N D E X  O F  I NVE NTI O N S  
POB wmOIl 

Le �ten Patent of tbe trolted 8tatea were 

Granted In tbe Week endlnlr 
February 1 6, 1875, 

AND EACH BEARING THAT DATE. 
(Those marked (r) are reissued patents . 1  

Advertl.lng apparatus. T .  E .  AIlI.on . . . . . . . . . . . . . .  159.881 

Alarm and stamp, conductor 's .  L. ,J . Masterson . 159 . 766 
Amalgamator. L Hinckley . . . . . . . . . . . . . . . . . . . . . . . . . 159 . 759 
AnnunCiator, electric ,  Carter and H.wltt . . . . . . . . .  159.901 
Bale t ie , A. A .  Goldsmith . . . . . . . . . . . . . . . . . . . . . . . . . .  159.815 
Ballot box. � . . W .  Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . , 159 .890 
Bank check, C. V. Mead . . . . . . . . . . . . . . . . . . . . . . . . . . . 159.883 
Barrel roUer. C ,  L. TopUlf . . . . . . . . . . . . . . . . . . . . . . . . . .  159,864 
Bed bottom, spring, J. A. Jone . . . . . . . . . . . . . . . . . . . .  159.980 

Bed.tead , folding, P. B. Viele . . . . . . . . . . . . . . . . . . . .  159,780 
Bedstead. wardrobe . H .  W .  Curti . . . . . . . . . . . . . . . . .  159 . 908 
Bee hive. J .  BuUock . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 . 893 
BllI llle , W. R. Clough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159. 796 
Bird house . E ,  A .  La lIay . . . . . . . . . . . . . . . . . . . . . . . . . . . 159,9S8 
Boller. wash. A. Becker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159.745 
Bolt work for .afe doo ... etc . •  W. H .  Butler, . . . . . 159.791 
Bolt • •  manufacture of. W. J. Clark (r) . . . . . . . . . . . .  6.291 

Bolt •• tool for pointing, Hartin and Cummln • . • . .  159.922 
Boot .Ulfener •• shaping. J .  R. MoMtt . . . . . . . . . . . . . .  159.885 
BoX. r'glster pepper. T .  W .  Burger . . . . . . . . . . . . . . .  159.895 

Brick machine . T. T. Joyce . . . . . . . . . . . . . . . . . . . . . . .  159.931 
Brick •• machine for du.t lng . J. N. Kerper . . . . . . . . 159 . 9M  

Broom, G .  R .  Swingle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159,861 

Broom head. E .  J. IIlerlck . . . . . . . . . . . . . . . . . . . . . . . . . . . 159.954 
BuUet patching machine. H.  Borchardt . . . . • . . . . . . .  159.748 

Bu.t1e , L. Conlgl.ky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159.799 
Butter, package. for print. of, A .  Robinson . . . . . 159.845 

Can opener. J. H. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . .  159,767 

Cans . nozzle for, R, T. Bush . . . . . . . . . . . . . . . . . . . . . . .  159 . 896 
Canopy frame. R. �" S. Heath . . . . . . . . . . . . . . . . . . . . . .  159 .923 

Carnie box. C .  A .  Hussey . . . . . . . . . . . . . . . . . . . . . . . . . .  159 . 821 

Car coupling, B. B. Sherfy . . . . . . . . . . . . . . . . . . . . . . . . . .  159 , 850 

Car coupling. J. B. Stamour . . . . . . . . . . . . . . . . . . . . . . . .  159.9i4 

Car coupling. W. F. Starr . . . . . . . . . . . . . . . . . . . . . . . . . .  159,!Il5 

Car coupling, G. M. Thompson . . . . . . . . . . . . . . . . . . . . .  159,862 
Car pusher, Bird and SuUenberger . . . . . . . . . . . . . . . . .  159.787 

Car spring, A. J. Culbertson , . . . . . . . . . . . . . . . . . . . . . . 159. 8O'J 
Car starter, J .  C .  Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159,766 
Cars . etc .• propelling street. Trible & Davis . . . . .  159,980 

Carding machine dotler. J .  Barker . . . . . . . . . . . . . . . . . 159.742 
Carding machine feed . G. S. Harwood . . . . . . . . . . . .  159,928 

C arriage . child ' •• F. L. Hughes . . . . . . . . . . . . . . . . . . . .  159,761 

J titutifit �mtritau. 
Carriage curtain fastening. H .  Foster . . . . . . . . . . . . . .  159.809 
Carriage .eat, D . Conboy . . . . . . . . . . . . . . . . . . . . . . . . . . .  159.798 
Carriage .hackles. manufacturing. A .  McKenzie . 159 ,950 
Cartridge ca.e. metallic. T. R. Bayll .. . . . . . . . . . . . . .  159.883 
Carts. etc .• unloading. Cro.sley & Bertolette . . . . . . 159 .007 
Casting .cale lever •• T. Ol.en . . . . . . . . . . . . . . . . . . . . . .  159.957 
Cllalr. W. T. Doremu. . • •  . . . . . . . . . . . . . . . . . . . . . . . .  159 . 806 

Cbalr. child' .  walking. G .  P. Stelnbacb . . . . . . . . . . .  159,9'76 

Chuck • •  croU. J. H. We.tcott· . . . . . . . . . . . . . . . . . . . . . .  159.989 
Churn . J. L. WII.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159,818 
Cigar box. S. Jacoby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159 . 825 
Cigar packing Implement. S. Jacoby . . . . . . . . . . . . . . .  159.929 

Clothe. dryer, C .  Howe. . . . . . . . . .  . . . . . . . . . . . . . . . .  159 . 823 

Clothe. wringer. P. N. WolI.ton . . . . . . . . . . . . . . . . . . .  159.996 
Cock, gage . I. S .  Hamilton . . . . . . . . . . . . . . . . . . . . . . . . .  159.920 

Cock or valve . Heale and Gowan . . . . . . . . . . . . . . . . . . .  159 .92-1 
Cock • •  elf-closlng hopper, H. Carruther . . . . . . . . . . 159. 900 
Cock, .top. W. H .  Beckett . . . . . . . . . . . . . . . . . . . . . . . . . 159.746 
Compound Implement. E. L. Price . . . . . . . . . . . . . . . . .  159,841 
Copper. etc . •  rellnlng. S .  L .  Crocker . . . . . . . . . . . . . .  159.801 

Corn cutter. green. V. BarKer . . . . . . . . . . . . . . . . . . . . .  159.741 
Corn .beUer . W. S. Broyl .. . . . . . . . . . . . . . . . . . . . . . . . .  159. 789 
Cornice ,  window curtain. J .  Sowle . . . . . . . . . . . . . . . 159.7 74 

Co .. et, D. H .  �'annlng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 .1,53 
Cranberry .eparator. D. T. Stanlford . . . . . . . . . . . . . . 159 . 858  

Culinary ve •• el .  steam . S .  T .  Goodwyn . . . . . . . . . .  159.755 

Cultivator. J. H. Ulce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159 , 842 

Curtain Ilxture. G. C. Mather . . . . . . . . . . . . . . . . . . . . . . 159, 944 
Dash board. C .  C. Schw.ner . . . . . . . . . . . . . . . . . . . . . . . .  159.848 
Dental rellector, )' . 111 . O.born . . . . . . . . . . . . . . . . . . 159 . 886  Deodorizer for bed v e  •• els . H .  M .  Sm.lI . . . . . . . . . . 159.778 
Drag. W. Gardner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159 .811 
Drawing board . J. B. Webb . . . . . . . . . . . . . . . . . . . . . . 159.8iO 
Dril l ,  rOC K .  H. P.  Be ll . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151J.8S5 
Drill. rock. S. Inger.oll (r) . . .  . . . . . . . . . . . . . . . . . . . . 6 ,298 
Drlll1ng machine, rock , S. Ingersol l ( 1) . . . .  • • . . . • 6 ,292 
Drop light . J. C .  L o v e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 . 9!! 
D ryer for rellned sugar. A. F. W. Partz . . . . . . . . . . . 159. 769 
Ejector, lluld. A. A. Atkin . . . . . . . . . . . . . . . . . . . . . . . . 159.739 
Ele\'8t�r. hydraul lc . W. B. Le Y.n . . . . . . . . . . . . . . . . 159 . 829 

Engine. componnd. J .  W. Bell .  . . . . . . . . . . . . . . . . . . . .  1;;9. 786 
Engine vah"e gear, steam , G. Westinghouse , Jr • .  159, 78".c! 
Engines. lubricator for .team . J .  Pow.lI . . . . . . . 159 .002 

Eyeletlng machine • •  J. C Jomb .. . . . . . . . . . . . . . . . . . . . . .  159 . 91»  
Fancet. A .  Pfund . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 , 960 
�'ancet. T. 'fnlly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159.981 
�'ence. portable . T .  lIeQuary . . . . . . . . . . . . . . . . . . . . . . .  159.952 
File cutting machine. S. and f'. M. H.Rlblln . . . . . .  159 .756 
}'Ire e.cape . J . J .  F .  and J. Arnao . Jr . . . . . . . . . . . . .  159.7ll8 

Flower maker ' .  cutting macblne . T . LIe J . ll l llot (r) 6 . 297 
Flower pot. and ya.e •• stand for. E .  G. Durant . .  159 , 911 
}'ork .harpenlng attachment. Church & Gilbert . .  159, m 
}'ountaln. parlor. H. Wenzel . . . . . . . . . . . . . . . . . . . . . . . 159. 8Tl 
Fruit gatherer. C .  A .  Werden . . . . . . . . . . . . . . . . . . . . . .  159.813 
Furnace. hot air. D .  Boyd (r) . . .  . . . . . . . . . . . . . . . . . .  6 .290 
Furnace . hot air, J .  G. Weldon (r) .  . . . . . . . . . . . . . . .  6 . 294  
Furna(�e , smoke, coD8Umlng, W. L .  Powlesoll . . . .  159 ,964 
Fnrnace • •  team boller, H .  E .  Champ loR . . . . . . . . . . .  159 . 9O'l 

Game apparatu •• Y. Kloba.sa . . . . . . .  . .  . . . . . . . . . .  159, 987 
Garment. knitted. N. H .  Bruce . . . . . . . . . . . . . . . . . . . .  159.891 

Ga. retort. W. W. Goodwin . . . . . . . . . . . . . . . . . . . . . . . .  159.816 
Generator., Joint for .team. H. Whittingham . . . . .  159.992 

Goyernor, steam, M. Muchtn . . . . . . . . . . . . . . . . . . . . . . . 159,955 
Grate . J .  C .  Weightman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159.8i 
Hames •• G. W. Hoover . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159,9'l1 
Harne.s .haft tug. T. E. Webbe·r . . . . . . . . . . . . . . . . .  159.781 
Harve.ter . W. A. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159.879 
HarYester, corn, W. N. ""-eRt . . . . . . . . . . . . . . . . . . . . . .  159, 000 
Harve.ter dropper. C .  W hee ler • •  lr . . . . . . . . . . . . . . . . .  159 . 875 
Han-e.ter journsl bearing. E .  �'. Herrington . . . . .  159.758 

Han-e.ter rake , Y. H .  Felt . . . . . . . . . . . . . . . . . . . . . . . . .  159.806 
Harye.ter rake . J.  R. Kirton . . . . . . .  . . . . . . . . . . . .  159.986 
Harvester .Iekle head. M. M. Shel laberger . . . . . . . .  159.9'70 
Hat frames. etc .• binding . R. F. i'l. He.th . . . . . . . . .  159 .9'.16 
Hat. rever.lble . L. Glrbardt . .  . . . . . . . . . . . . . . . . . . . . . . . 159.916 
Hat •• m.chlne for pouncing, R. }:Ickemeyer . . . . . . 159.912 
Heater, ll . 11. Robert s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 .t!4-I 

HeaUng dnlm . F .  Proudfoot. . . . . . . . . . . . . . . . . . . . . .  159. 966 
Hog-ringing nlpper •• 1L E .  Bingham . . . . . . . . . . . . . .  159.886 
Hoof trimmer. Shlrran &: Givens . . . . . . . . . . . . . . . . . . . .  159 . m  
Horse.hoe calk ••  sharpening. G1ea.on & Hami lton 159.918 

Ho .. e.hoe machlne. H .  J Batchelder . . . . . . . . . . . . . .  159.748 
Hub. to axles. attaching. D .  A . •  John.on . . . . . . . . . . 159 .762 

Hydrocarbons, burn ing. O .  T. Earle . . . . . . . . . . . . . . . .  159.751 

Iron. roll for I'olllng angle. Hwlft &: York . . . . . . . . . .  159.978 

Kettle. tea. H. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159.817 
Knitting machine. E. P. Curti .. . . . . . . . . . . . . . . . . . . . . 159.750 

Lamp . bracket. l'. V. Be.t . . . . . . . . . . . . . . . . . . . . . . . . . . .  15� . 747 
Lamp bolder . J. C. L oye . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159 . 942 

Lamp .hade .upport. S. A. Prescot t . . . . . . . . . . . . . . .  159 . 965  
Lantern • •  hlp ' •• F .  J .  Kenny . . . . . . . . . . . . . . . . . . . . . . . . . 159.983 
Leather .t rap .klvlng machine, A. G. Howard . . . .  159 . 8'll 
Lightning rod, M. D. Phelp . . . . . . . . . . . . . . . . . . . . . . . . .  159.001 
Llquld., coollng. L. B. Woolfolk . . . . . . . . . . . . . . . . . . . . 159 .99'7 
Loom for w�avlng plied fabric., S. Sanford . . . . . . .  159.847 

Loom .hut tle . P. Lear . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159.761 
Loom .toP . J. BUllough . . .  159.988, 159 .981 .  15'J,985. 159 .986 
Mechanical moveme n t ,  D. Wllllam.on . . . . . . . . . . . .  159.817 
Metala . bit for boring. W. McCro •• on . . . . . . . . . . , .  159.948 

Milk coollng apparatu8 . O. J .  !'Itlckles . . . . . . . . . . .  159.854 

Molder ' . !la. k . N. M. Chafee . . . . . . . . . . . . . . . . . . . . . . . 159. i93 
Mowing machine , E .  C .  lIew ... . . . . . . . . . . . . . . . . . . . . 159,8()j 
Nail kegs , manufacture of. S. F. llax well . . . . . . . .  159.94(; 

Nail machine , cu t , J. T. Westwood . . . . . . . . . . . . . o • • l!i9,7�.'J 

Nail plate feeder, D. W. Keith . . . . . . . . . . . . . . . . . . . .  159.98l! 
Neck tie . W. H. Hart. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 ,9'll 
Needle. , grom·lng . R .  Thomp.on . . . . . . . . . . . . . . . . . .  159.863 

011 c.loth. etc • •  drying. A. Wilder . . . . . . . . . . . . . . . . . .  159.876 

011 . treating. V. G. Bloede . . . . . . . . . . . . . . . . . . . . . . . . . .  159 .1lR7 
Ordnance ,  construction of. R. R. Morratt . . . . . . . .  159 . 834  

Ore , Ilux for treaUng , . p . N .  Mackay . . . . . . . . . . . . . . .  159,831 
Ornament • • etc .• holder for, W. J. Garye)' . . . . . . . .  159.918 

Padlock . etc . •  J. Schade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159.772 

Pall .  O. S. Camp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159.m 
Palls. etc . •  metallic lip for. S .  C .  D.  Kirtley . . . . . .  159.935 
Peg or ribbon peg wood.B. F .  Stnrtevant . . . . . . . . .  159.778 
Peg or 80Ie fa.tenlng . C . & ,J .  G. Rowland (r) . . . .  6 .298 
Peg or .ole fa.tenlng. B. F .  Sturtevant . . . . . . . . . . . . 159.917 

Peg .trlps . machlne for, C. & J. G. Rowland. (r) . .  6,299 

Peg wood. ribbon, B. F .  Sturtevant . . . . . . . . . . . . . . . .  159.860 
Pegging machine •• B. F. Stnrtevant . . . . . . . .  159. 775. 159 . 776 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159,856. 159, 8111 .  159.858 
Photograp h plate. , bnrnl.hlng,.J . Bramble Jr . . . . .  159,881 

Plano •• repeating action for. F. Pol.ter . . . . . . . . . . . .  159.838 

Pigeon .tarter. H .  A. Ro.enthal . . . . . . . . . . . . . . . . . . . .  159.846 

Pin , Gardner & Blo •• om . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159,810 
Plane. block. J. A. Traut . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159.866 
Planter, com, Lawrence & Thoma . . . . . . . . . . . . . . . . .  159.939 
Planter, corn, A. M .  Manny . . . . . . . . . . . . . . . . . . . . . . . . .  159,832 
Planter • •  eed. E .  ll . Potter . . . . . . . . . . . . . . . . . . . . . . . . . .  159.840 
Plow, C. G. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159,905 
Plow, A .  Rigby. . .  . . .  . . . . .  • • . . . . • • •  • • • •  . . .  • • • • .  . . . .  • • .  159,007 

Plow adju8ter . S. T. Ferguson . . . . . . . . . . . . . . . . . . . .  159.918 
Plow., sulky attachment t o ,  G. Van Winkle . . . . . . .  159.779 

Printing pre •• , W. E .  Gump . . . . . . . . . . . . . . . . . . . . . . . .  159.819 
PrlnUng pre •• delivery, Mayall & Harnett . . . . . . . . .  159.947 

Puddler, reyolvlng. W. & G. H .  Selle .. . . . . . . . . . . . .  159 . 849 
Pulley block . dllferentlal , B. �' . Warren . . . . . . . . . . .  159,987 

Qnlltlng machine. A .  Beck . . . . . . . . . . . . . . . . . . . . . . . . . .  159.884 

Railway frog. W .  L .  Lamborn . . . . . . . . . . . . . . . . . . . . . .  159.763 

Rake . garden, F. B. Hed.,e . . . . . . . . . . . . . .  , . . . . . . . . . .  159 . 8  

Rellector, G .  Ro.enthal . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159.969 
Refrigerator. J. H. Ridgway . . . . . . . . . . . . . . . . . . . . . . .  159.848 
River Jettle., con.tructlon of. Mullett &: Schumann 159 . 956  
R o l l  conpllag •• binder for. J .  GlIle.ple . . . . . . . . . . . .  159. 814 
ROller. anti-friction. E. Gerry . . . . . . . . . . . . . . . . . . . . . . 159.754 

Roller. land . W. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . 159 ,7SI 
RnMer. E. Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159. 968 
Safe depo.1t box . W. H. Butler . . . . . . . . . . . . . . . . . . . . .  159. 897 
Sandpapering machine. H .  W. �lerrll l . . . . . . . . . . . . .  159 . 9".>8 
Sa.h fastener. G. B. Adams . . . . . . . . . . . . . . . . . . . . . . . .  159 . 880 
Sash fa.tener. J. N .  Wither . . . . . . . . . . . . . . . . . . . . . . . . .  159 ,994 

Saw frame, band, N. T. Edson . . . . . . . . . . . . . . o . . . o • • •  159, R01 
Saw set , J. B. Titus • • • • . •  o • • • • • • •  0 • • • • • • • • • • • • • • • • • • •  159,979 
Sewing machine , .1 . O 'Xe ll . . . . . . . . . . . . . . . . . . . . . . . . . 159, 958 
Sew ing machine , boot, H. DunhaID, Jr. , (rL . . . . . .  6 , 295 
Sewing m8chtnc ,  button hole, � .  J .  Baird . . . . . . . . .  159 ,740 

Sewing machine, sock, H .  P. Garland . . . . . . o • • • • • • •  t:l9,�12 
Sbaft hanger. D. Dierker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 , 909 
Shawl .trap handle .  Bruen & Gridl ey . . . . . . . . . . . . . .  1!;9, S'J2 
Sheep, holder for shearing, J .  R. Virgo . . . . . . . . .  0 .  15U , 868 
Sileet metal lid • • • olderlng. G. H .  Chinnock . . . . . .  159, !K13 
Shell , explosive, H .  Tyler . . . . . . . . . . . . . . . . . . . . . . . . . . .  15U , 982 

Shingle planing machine . P. D. Burgher . . . . . . . . .  159. 790 

Sblp •• mechanl.m for trimming. J. McNabb . . . . . . . 15!I , 9JI 
Shoe nail •• machine for making. L. SOllie . . . . . . . . .  159 . 852 

Sboe peg blank. B .  F .  Sturt e\'ant (rj . . . . . . . . . . . . . . .  6 ,800 

Shoe tip , H .  Whit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 . 991 
Slate frame. X. A. Porter . . . . . . . . . • •  . . . . . . . . . . . . . .  15!1 . 839 

Snow plow. Twitchell & Parsons . . . .  . .  . . . . . . . . . . 159 .866 
Soda watel' draft apparatu s ,  ,," . Gee . . . . . . . . . . . . . . .  159 , 915 
Sole fastening, B. 1," . Sturtevan t . . . . . . . . . . . . . . . . . . .  159 , 777 
Sole fa.tenlngs. compressing. B. �'. St llrte,·.nt . . .  159 , 8119 
Spirit level. ); . L. Barnes . . . . . . . . . . . . . . . . . . . . . . . .  159 .882 
Spring. door. A .  T. Ballantine . . . . . . . . . . . . . . . . . . . . . .  159 . 785 
Steering apparatu •• P. H .  Ja<k.on . . . . . . . . . . . . . . . 159 ,826 
Stereotype •• shavIng back. of.Mayall & Hartnett . .  159.9-16 
Stool and canc , combined camp, }I" . ... \. Byram . . . . .  15�,�98 
Stool . camp . A. W. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1511 . 757 
Stoop •• winter rail for 111gb. U. Lo Forte . . . . . . . . . .  159 .880 
Stove. L .  R. Com.tock. . . . . . . . . . . . . . . . . . . . . . . .  . .  159 . 797 

Stove . Gram & Nel.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 . 919 

Stove. cooking. E. O. Hrlnekerholf . . . . . . . . . . . . . . . . 159 .788 
Stoye drum. W . lloehmer . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 . 8&� 
Stove. heating. J. H .  Uoblnson . . . . . . . . . . . . . . . . . . . . . 159, OC,s 
Street sprinkler, W .  We.terlleld . . . . . . . . . . . . . . . . .  159. 874 
Stump puller, C. C .  Hogue . . . . . . . . . . . . . . . . . . . . . . . . . . 15�. , 760 
Sugar-coating pili •• et<l . ,  W. Calms . . . . . . . . . . . . . . . .  1;!I .H99 

Sugar. dryer for refined . A. F. W. P .. rtz . . . . . . . . . .  139. 769 

Sugar, maki ng grape, E .  E .  Pearse . . . . . . . . . . . . . . . . 1 59 , 837 
Table for mfll 1ners , etc . ,  lap, J .  J)uncan . . . . . . . . . . 159 , �jl0 

Table. Il'onlng. G .  K . •  :dwal·d . . . . . . . . . . . . . . . . . . . . . 159 . 752 
Telegraph .ounder, J. H. Bllnnell . . . . . . . . . . . . . . . . .  159,894 
Telegraph sendlngand recelylng, M . ll .  �'armer cr) 6 . 296  

Telegraphic signal box . W .  H .  �.wyer . . . . . . . . . . . . .  159 , 771 
Textile material . pil ing. A. Warth . . . . . . . . . . . . . . . . .  159.98S 

TIcket reel , L. J . lIa.ter.on . . . . . . . . . . . . . . . . . . . . . . . . 159 .943 
Timber, Hume for con"eylng, H . H. Parker . . . . . . . .  15H ,859 
Torpedo-filling machine .  Wolfe &: Lllllendah ! . .  . . .  1;;9.!l95 
Toy. A . •  : . Hotcbklss . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 . 928 

Tyre-heatl ng deylce. J. Harrl •• Jr . . . . . . . . • . . . . . . . . .  159,820 
Vegetable .lIcer, A Yllllller . . . . . . . . . . . . . . . . . . . . . . . 159 . 869 
Vehicle umbrella slIpport . A. CI.rke . . . . . . . . . . . . . . .  159 . 795 
Vehicle whee l ,  n. Grim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159 . 818 
Veblcle whe.l. G. Leyerlch . . . . . . . . . . . . . . . . . . . . . . . . .  159. 940 
Vehicle ... heel .poke .ocket . ll . Gla •• hrook . . . . . . . 159 . 917 

VelOCipede , W. Quinn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159, i70 
Ventilator , window, � .  "" . Couch . . . . . . . . . . . . . . . . . 159, 800 
Wagon body. C .  W. Kinne . . . . . . . . . . . . . . . . . . . . . . . . . . 159.828 
W�.hlng machine, 1> .  A. }'Illmmerfeldt . . . . . . . . . . .  159 .914 

Wa.blng machine. Jame. & S treit . . . . . . . . . . . . . . . . .  159.827 
Wa.hlng machine. Shipley & Wh.eler . . . . . . . . . . . . .  159.9'71 

Wa.hlng macblne. T. tltumm . . . . . . . . . . . . . . . . . . . . . 159.855 
Wat<lh case back ••  forming, F. H . W l lhy . . . . . . . . . . 159 ,993 
Water clo.et . W. J .  (;row . . . . . . . . . . . . . . . . . . . . . . . . . 159 .006 
Weather .trlp for windows . 8. 1'. V.rl.n . . . . . . . . . .  159 , 86i 
Wedge. Iron . C .  1IIcDernlOtt . . . . . . . . . . . . . . . . . . . . . .  159, 949 

Well., tubing. W. 1'. Dobb . . . . . . . . . . . . . . . . . . . . . . . . . .  159. 805 
WhlMetree hook, O. J .  Smith . . . . . . . . . . . . . . . . . . . .  159. 851 

Windmill go,·ernor. W. L. Oll'·er . . . . . . . . . . . . . . . . . .  159.763 
Window .hade Ilxture . C. De Qulllfeldt . . . . . . . . . . . . 159 , 803 
Window yenUlator. B. W. Couch . . . . . . . . . . . . . . . . . . .  159.800 
Window weather . trlp, S. T. Yarlan . . . . . . . . . . . . . . 159 . 867 
WlJidow •• quadrant for opening, J. E .  Beanland . •  159.744 

Wire way . A. A .  Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159.9'78 
Wood boring machine. C. G .  Cro" . . . . . . . . . . . . . . . . . . 159 , 749 

DESIGNS PATENTED. 
8 .057 .-BRACKET .-N . L. Bradley, We.t Meriden.  Conn . 
8.058 to 8.061 . -AQVARI,[;IIIS . - J .  W .FI.kc . New York city. 
8 .062.-CARPET.-A. Redfern . Pblladelphla. Pa . 
8.058.-SPIOE CLN . -Z .  n. Traver, Detroit ,  MI�b . 
8 ,064 . -BOTTLB8 .-F. S. Fpton , Rochester, N. Y .  
8 .065.-GAS }'IBE LOG .-T. N.  Dixon . Phi ladelphia. Pa . 
8 , 066 .-ALTO RBLIBVO .-W. B. Gleason. Boston, Mass . 
8 .067.-HANDLE SOCKET .-J .H .Mackay . W. lIJeriden. Ct .  
8 . 068 . -CIGAR Box . - M .  Moll . N e w  York city . 
8 . 069 . -FoRK H ANDLE .-C.  Osborne . N .  Attleboro . ll ... . 

TRADE MARKS REGISTERED. 
2 , 228 . -CW ARM .-F . DI, Bary &. Co • •  New York city . 
2 .229 . -SALVBS . -C Heinrich . PI.lnfield. N. J .  
2 .230 . -Mr8TARD • •  - J e wett It (; 0  . •  Milwaukee, W I  • .  
2 , 231 . -llxD IC J N E . -J . Kaiser, ptttsbnrgh , I�R.  
2,2:12 to 2,2S6 .-CLOI)KS.-�' .  Kroeber. Hoboken . N .  J .  
2.237. -CroAR S . -Llchtenstel n  &: C o  . •  New York city . 
2.288 . -lIBDICINE . -E . G. Lewl •• Pltt syh·anla connty. Ya 
2.2S9 . -PACKINO .-W. H. MlJler. Philadelphi a .  Pa . 
2,240 . -CIGAR., ETC . - G .  Solomon . New York city . 
2 . 211 . -CIGABS . -J .  M. Selp, Al lentown , Pa . 

2,242.-FERTILIZERs . -Walton & Co . •  W ilmington , D e l .  
2.248.-RAT POISON, ETC . -E . S .  Well. , Jer.ey City.  N .  J.  
2 .24t . -S'[;GARS . -Wood. & Co • •  Baltimore . Md. 
2 , ZI5 . - SEWING SILK .-Bralnerd & Co . •  N e w  York c i t y .  

2,246 . -BATIIING POWDEBS.- F .Ranchfus ••  N ew York city. 

SCHEDULE OF PATENT FEES. 

On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
On each Trade mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '23 
On filing each application for a Patent (17 years) • • • • .  813 
On I •• ulng each original Patent . . . . . . . . . . . . . . . . . . . . . . . "O 
On appeal t o  Examlnel'll·ln· Chlef . . . . . . . . . . . . . . . . . . . . . .. 10 
O n  appeal t o  Commissioner o f  Patentl . • . . . . • . . • . . . . .  "0 
On application for Relslue . . . . . . . . . . . . . . . . . . . . . . . . . . . . '30 
On Illlng a DI.clalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 
On an application for Deolp (S� yea .. ) . . . . . . . . . . . . .  '10 
On application for Design ('l :rears) . . . . . . . . . . . . . . . . . . .  '13 
On application for Design (14 :real'll) . . . . . . . . . . . . . . . . .. 30 

CARADIAN PATENTS. 

LIST OF PATENTS GRANTED IN CANADA, 
FEBRUARY 12 to 24. 1875. 

� , 389.-A .  Willson and E . lIl .  Law , Bell Ewart , Ont o Car 

conpllng . Feb . 12. 1875. 

4 .S!IO.-Jas. Laing, Dundee, Scotland.  O" erhead .ewlng 
machine. Feb . 15, 1875 .  

4,S91.-F. C .  Porter, Bulfalo, N .  Y . • {T .  S ,  Folding ta  
hIe .  Feb . 15. 181 • .  

[MARCH 20, 1 875. 
4 . 892 . -C .  W .  Selina. et al • • Montpelier. V t .  Door 

spring. Feb. 16.  1875. 

4 . 898 . - J .  T. B .  Bennett . Blrmlngh.m . England . Mak · 
Ing coke and gas . Feb . 16. 1875. 

4 . 894 . - J .  C. Ti lton . Pltt.burgh, Pa .• U. S .  Wa.h boiler .  
Feb . 1'6 .  1 875 . 

4 . 895 . -J .  Carpenter . Mariner.' Harbor, Northfield. N. \' . ,  
t: .  S .  Wagon .prlng. Feb . 16. 1875. 

4,800 . - T .  Shaw. Philadelphia, Pa . •  U.  S. Steam . air, anti 
hydraulic .eated yah·e . Feb . 16.  lR75 . 

4 .397. -H . Hal'rls , Seaforth. Ont o  Stoye pipe damper , 
Feb. 1 6 .  1 875 . 

4 . S98 .-B. Arnold, East Greenwich , R. I . .  r. S. Netting 

machin e .  }'e b .  16, 1 875 . 

1.899.-Wm . Adam.on et al • • l'hlladelphla. ra . •  L 8 
!llaklng .tarch and ferment ed IIquol's . Feb . 1 7 .  1875 . 

4 . 400 . -L .  H. Yonng, � t .  John . N. B. Pun <bing mao 
chine .  Feb . lR . 18i5 . 

4.401 .-8.  Dobbs et al . , Hochester. X. Y . •  r. S. Picture 

frame hanger. }"eb .  18, 18i5. 
4 , 4O'l . -J .  F. William ••  Bristol, R. I . . r. S. Rubber boo! . 

Feb . 20. 1875 . 
4 . 40:1 . - 1' .  K e n t ,  H.mllton . Ont. Tyre tightenel'. �'eb 

20, 187j . 

1 .4OI . ·-J . I l .  Lal'kln . Pltt sbnrgh . Pa . •  U. S. Grate and 
grat e  bar. Feh . 20 , 1875 . 

1 . 403.-E . n. Wh i tney . Magog, P. Q. H.y loader. Feh . 

:!f). 1875. 
4.4U6 . -X . Dubl'lI l .  Clncill n a t l , Ohlo. t' . S. Cigar mold . 

}'eb . 20, 1875 . 
4.407.-1' . I>eCodejo. New York clty. N .  Y . •  L S. Smoke 

and .p.rk conyeyer . Feb . 20, 1 875 . 
4.408 . - 1 .  r' .  Wi lliam •• Hrlstol , n. I . .  U .  S .  La.t. for 

boot. . Feb , 20, 1875 . 

4 . 409 . - 8 .  L. W iegand . Phlla,\elpilla . Pa . •  U. S. GratP 
bar , e t c .  Feb. 20 ,  1875. 

4 . 410.-T . J r w l n ,  Hamilton . Ont o Hot Hlr furnace . Feb . 
2O. 1 Si5 . 

4 , 41 1 .-\VlII . StephCDflJOll , Acto n ,  Ont o 'remperlng ov("n . 
Feb. 20. 1R75 . 

1.412.-}: . Hambnjer . Iletrolt. Mich . •  L. S. Rocking 
chair and <radle . Feb . 22. 18i5. 

4 , �13 .-J. Grl.t .  Jr .• Ottawa. Ont o l\IIrror plate and mlr· 
ror. }"eb . 22, tHiS . 

1 .414 .-J.  M. Bruce , West Townsend, Ma ••.•  U .  S . •  el al • • 
�treet lan tern . ·Feb. 22 , 1875. 

1 . ·U5 . -J .  11 . Broslu. et al • • Hlehmond. Ya. , U. S. Car 
axlc hox . }'eb . 22. lR75 . 

4 , 4 16.-.1 . L. Fral i c k ,  Pic ton . On! . . et al. Tyre up.ettlng 
machine . Feb . 2"l . 1875. 

4 , 417. -D . S. Cornell ,  Warwick, Ont . •  el a/. Hand straw 
entter. }'eb . 23. 1 875 . 

4 .418.-A. Rodger •• Mu.kegon , Mich . •  L !' . Clrcnlar 
•• w carriage . Feb . 28. 1875 .  

4 . 419.-T. Penton . Sarnla. Ont. . Combined cooking stoYe 
heater.  and engine. F.b. 23. 1875. 

4 . 42(1 . -L .  �1.  Becker. Peckham. England.  Sewing ma
< h l n e .  Feb . 28. 1875 . 

4 , 421 . -B.  Waggoner. Heach . Ont . Gang plow . Feb . 
28. lR15 . 

4,42"J.-B. Waggoner. Heach . Ont . Iron neck yoke . 
Feb . 23, 18i5. 

4.4:13 .-.J . �' . W i l liams , Xl aga ... . On t .  Boot latchet loop . 
}"eb. 2.� , 18i!}. 

4 ,42<I .-J . H. Osgood , Bo.ton . lIa •• . •  U. S .  Inking rol l ·  
er compo.ltlon . Feb .  21 . 1875 . 

4,425 . -}' .  L .  Bat e � ,  Carrolton , �1f8-s . ,  r .  S. Yut lock . 
�·.h. 21. 1875 . 

4 . I:I6 . - E .  R. Pow.lI . Winooski . Y! . .  U .  S . • el al.  Wheel 
hon-ow Rnd grain coYcrer. Feb . 24, 1875 . 

4 . 427 .-Wm . •  1 .  Gart on . Toronto , Ont o Wax threa,\ 
heating machine.  Feb.  24.  1875. 

4 . 428 . -ll .  H llt,·hlnsoll. Norfolk ,  X .  Y . •  {T. S. Heating 
drum. Feb . 24, 1875 . 

4 , 429 . - A .  Uodgers , lf nl':'kelluu , �If<.o h . , r .  S. Gang saw 
mi l l . }'eh. 2 1 , IR7j . 

Back Pall'e - - - - - - ,1 .00 a line. 
Inside Pall'e . - - • - - 7'3 cents a line. 

Engramn(1ll mall head advenf8ement8 at the IkIme rate 
per line, by mea8Urement, lUI the leUer pre88. Adver
t1umenta mmt be received at publication olflu a� 
earlll lUl Fridall mornfnl1 to appear fn next �. 

Pleetwood ScroD Saw, 
�'or �"'��I�I�L� 
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mingham, <..:: on� : 

THE 

Shapley En[in&, 

HUGH SMITH . GRAY. lI AIN E � PA'fENTEE 6}F THE 
only practical Metallic !Helgh :;tnd . 

MACHINERY �O'�lrc���,.l!��-& , & CO� 108 Reade St .. New York. 

BLAKE'S PATENT 

Stone and Ore Breaker 
Crushes all hani. and brittle substances to 
any _Ired size. Also. an:r !dnd ot· 
STOn: for RoADS and for COllOBllTJ:, &c·. 

A.ddre88 BLAKE CRUSHER CO • •  
New Haven, Conn, 

© 1875 SCIENTIFIC AMERICAN, INC
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Dourne.-Recent Improvements in the Steam En-
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Box.-A Practical Treatise on Heat, as applied to 
the Useful Arts .  By Thomas Box. Illustrated by 14 
plates, containing 114 ftgures . 12mo . . . . . . . . . . . . . . . .  '4.25 

Burgh.-Practical Rules for the Proportions of 
Modern Engines and Boilers for Land and Marine Pur· 
poses . By N .  P .  Burgh . 12mo . ,  cloth . . . . . . . . . . . .  ' 1 .50 

Burgh-The Slide Valve Practically Considered. 
By N. P. Burgh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.00 

Campln.-A Practical Treatise on Mechanical En-
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Manipulation, Mannfacture of Steam Engines . etc . 
ete .  By Francis Campln, C .  E .  8 \'0 .  Illustrated with 29 
plates, and 100 wood engravings . . . . . . . . . . . . . . . . . . . . .  $6 .00 

Colburn.-Tbe Locomoth'e Engine : Including a 
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tlon and lIl.n ,gement. By Zerah Colburn . lllustrated. A new edttlon . 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 . 25 
Main and Brown.-The Marine Steam Engine. By 

Thomas J. 1I[aln, F .R  S . , and Thomas Brown ,  C .  E .  
With numerous illustrations. In 1 vol . 8vo . . . . • . . .  *5 .00 

MaIn a n d  Brown.-Tbe Indicator a n d  Dynamome-
t<Jr :  With their PrJct!c.1 Applications to the Steam 
Engine. Illustrated. 8vo . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 1 .50 

Main and Brown.-Qul'stions on Subjects connected 
with the Marine Steam Engine and Examination Pa-
pers . 1 vol . 12mo . ,  cloth . . . . . . . . . . . . . . . . . . . . . . . . . .  '1 .50 

Norris.-A Handbook for Locomotive Engineers 
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Hng valves .  By Septimus Norris . Illustrated . 12mo . ,  
cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2 .00 

Roper.-A Catechism o f  High Pressurc a n d  Non
Condensing Steam Engines : Including the Modelling. 
Constructing, Running, and Management of Steam En· 
glnes and Steam Boilers . With illustrations . lly Ste · 
phen Roper, Engineer. Full bound, tucks . . . . .  $2 .00 

Roper.-Handbook o f  t h e  Locomotive : Including 
the Construction ,  Running, and Management of Loco
motlvc Englncs and Boilers . With Illustrations .  By 
Stephen Hoper, Engineer. Full bound, tucks . . . . .  12 . 50 

'l'empleton.-The Practical Examlnator on Steam 
and the Steam Engine : With Instructive references 
relative thereto , arranged for the use of Engineers . 
Ktudents , and other.. By William Templeton, Engi-
neer . 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '1 .25 

Watson.-The Model'll Practice of American Ma
chinists and Engineers : Including the Construction, 
Application ,  and Usc of Drlllst.!-athe Tools, Cutters for 
Boring C) I : ndel'., and Hollow work generally, with the 
most economical spced of the same h the results verlfted 
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of manu1acture, tne steam englne
l 
boilers , gears, belt

Ing, etc. By Egbert P .  Watson, ate of the Sclentlftc 
Amerlc·an . 86 engravings . 12mo . . . . . . . . . . . . . . . . . . .  '2 .50 

Wllliams.-On Heat a n d  Steam : EmbraCing new 
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dtE OF PRACTICAL 

ANb SCIENTIFIC BOOKS-96 pages, 8Yo.-oent free to 
any one who will fnrnlsh nls adaress . 

HENRY CAREY nAIRD, 
INDUSTIUAL PUBLISHER, 

400 WALNUT STREET, Philadelphia . 

'THE EDGE TOOL MAKER. By Aitken WeI-
kle , Practical Edge Tool �Iaker. A ncw work , on the general treatmentL forging and tempering of Steel for Edge Tool Makers , Blacksmiths , Miller., Machinists, Bnd Tool Dressers . More Information to tnose already Informed . ID\'aluable help to those not yet Instructed. Pll'bllshed this day by the Blade Printing and Paper Co. , Toledo , Ohio . Price '1 . Mailed by Publishers to any address . Toledo , 0 . ,  Feb . 22, 1875. . 

Machinist's Tools. 
Engine Lathes, Planers. Upright Drills, Hand and 

Chucking Lat·ches, Boring Machines, and other tools of 
heavy weights, ftrst class stock and workmanship . Prices 
to suit. the times . Send for I llnstrated Catalogue. 

LATHE '" MORSE TOOL CO. , Worcester, Mass . 

EPILEPSY OR FITS. 
A SURE CURE for this distressing complaint I s  now made known In a Treatise (of 48 octavo pages )  oa Foreign and Nath'e Herbal Preparatlons

l 
published by Dr. O. 
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I
��':.ri"O"t"�o�: 8cfentlously refuse to make It known , 8S It has cured everybody who has nsed It for Fits, never having failed In a Single case. The Ingredients may be obtained from any druggist . A copy sent free to all applicants by mall . Address DR. O. PHELPS BROWN, 

21 Grand Street, Jersey City, N .  J .  

WANTED-Concern to  make and sell-MaChl���y having excellent reputatlon,.!'ecured by patents. v. HOBSON, Newark , N. J .  

Ladies Can make ,5 a day In their own city or town. 
Addres. ELLIS M'F 'G Co . ,  Waltham, Mass. 

pATENT FOR SALE-SMALL ARTICLE:-·WANTED In every House ; pays 500 per cent proftt .  Address N. HOTZ, ljO Calyer St . ,  Brooklyn , E. D . ,  N .  Y .  
--- - ---- -------�-

REESE'S ADJUSTABLE STENCIL LETTERS. 

A SIMPLE DEVICE, BY WHICH ANY OR address can be formed In a moment, and be as readily distributed . For sale by Hardware Dealers and Stationer. Send for CirCUlars , East of Ohio, B. E. HALE '" Co. , 56 and 58 Park Place ,  New York ' Ohio and west 0 G BRYANT, 10'� WaShington Street, Chicago, Ill. ' 
. . 

D
ITCHING AND DRAINAGE MACHINES furnished at a moderate cost , cutting ditches of any desired width and depth In ground free from stumps and rocks . Machines worked by from four to six horses and two men wllI do the labor of ftfty men a day at least State and Connty Rights for Sale .  Address • 

RANDOLPH BROTHERS, 111 Broadway, New York City. 
A VALUABLE PATENT FOR SALE FOB t..:t, several States--600 to 700 per cent clear proftts 

ftrs� ��:���!i�t�rtn�:�lments and part of pr� 
C. F . ,  Box 1'77, Hoboken, N. J .  

DEA UTIFtTL DI!IClALClOMANU or Trallsfer Pictures, with ful 1 InltrucUou. &lId �4 p&,. 1 0 �b�?::eeil::JI��':.!! f�!, 1:1�:'��·,A���:'C;: l!.��; Animals, Birdl, [nlech, droteaque and Comic Fleures 4c. The)" CRD be easi ly tr:ma(erred to BDr artlcJe .� 
bMutl'"1 Ge� �Oh:����tefo�h�Jn�:!t�a5�1��� ��I�!:l��: t:nt! want.ld. Addres. J, L. PATTEN &: CO., ' I  PlDe St. , New Y01'k. 

J titutifit �mtritau. 
T H E  E C L I P S E  HEATER & FILTER EVER�BlOOMING ROSES, 

STRONG POT PLANTS, sent safely by mall Post Paid . 
'Stillwell ' s  Patents) �'Ive Splendid Varieties '1 .00 ;  12 do. $2 .00. Elegant 

Descriptive Catalogue :H{E E .  Combines more good points than 
any other PREVENTS SCA. L E  THE DINGEE & CONARD CO. ,  Rose Growers , 

, WEST GROVE, Chester Co. , Pa . 

L E  C O U N T ' M  

WATER WHEEL 
IN THE MARKET. 

Illustrated catalogues free .  
STILWELL & BIERCE 

M'F'G CO., 
DAYTON, OHIO. 

PATENT MACHINIST' S TOOLS 
Rednced Prices. 

1 Set Iron Dogs, % to 2 In . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 5 .60 
1 "  . .  . .  % "  4 . , . . . . . . . . . . . . . . . . . . . . . . . . . . .  $12.00 
1 I I Steel I . % I I 2 ' I  • • • • • • • • • • • • • • • • • • • • • • • • • •  $ 6 .30 
1 I . . 1  I I  " "  4 . , • . • . • . • • • • • • • • • • . . . • . . • • • .  $ 13 .00 
Iron & Steel Clamps, Die Dogs ,Clamp Dogs, Vice Clamps, 

Expanding Mandrels, "'c . Send for latest Price List to 
C .  W .  LE COUNT, 

South Norwalk , Conn . 

LUDLOW VALVBS. FRED. STONE '" CO .. S Park Place, New York. 
T H E  J O H N  H A R D I C K  

NIAGARA S T E A M  P U M P, 

W 
9S 10 9'l Pearl 81 .. BrookI1/1l, N. Y. 

Manufactured solely DY 
Hubbard & A.ller. 

ENGINES AND BOILERS, 
PulleyB,Bhajting and Hangers 

a Specialty. 

DlAOBINERY. 
IRON & WOOD WORKING MACHINERY 

OF EVERY DESCRIPTION. 

Cold Rolled Shafting. 
"'��e��¥�r It�:t��i16����i:�pJ�

L
L1!r

G, &c 

G E O R G E  P L A C E  & C O . , 
121 Chambers & 103 Reade Sts., N, Y. CIty 

'l'Hlil BEST PLOW IN THE WORLD, Wiiiie-s Combination Plow now In use , best adapted to all kinds of sol i .  Apply to M. F. WHITE. 
. Cusseta, Ca8R' Co . ,  TexQ.!f.' 
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Ninety Dollars, because we employ 
no agents and a1low D O  discount to 
�:::

r
tS;;�):�ic���!�

d
��Bl'��st��· all 

Pianos. Durin/-(, the post 7 years we 
have so1d our Pianos to over 1.000 
ramiliel!! , in every section uf every 
State and 'ferritory in the Union. 
Tbere ls not " county, or R prominent 
town where they are not In use,  aud 
hundreds of small  towns e " erywhera 
also have them. If you will Mend for 
our Catalogue. containing 15 solid 
eolumns I n  fine type. of the 1l1iomes 
i:c1:3h��e������:�r�-:�1;�!�Z��� 
many i uOuentill1 and weal thy bank .. 
ers and merchants everywhere. who 
:��e Ut� lIltlllu:o!!I\�fSih!�U a�i�o:� 
very door, in your own or soma 
adjoining town. where ::ron can see 
and try our Pianos. 

We send them Anywhere wftblu 1 .000 m i l l' S  of New York for 10 days' 
trial and I f  lIot saUsflletury n o  pay
Plen t is required. 

SA ,'ES FUEL, 
INDISPENSABLE 

TO AN 
Economical Cse of Steam. 

Illustrated pamphlet free . 
STILWELL &: BIERCE 

lU' F'G CO. 
DA YTON, OHIO. 

Ladles at Home 
And Men who have other bUSiness, wanted as agents. 
Novel 

�
lan8 , pleasant work, GOOD PAY. Send a-cent 

��ipla':;e,PNi���k. 
TlllI: GRAPIDO COJlPAlfY, 59-41

, 

GBO. W. llBAD cl 00., 
STEAM B A N D  SAW 

AND VEN EER-C U'J'TING MILL, 
186 to 200 LEWIS ST . ,  foot 5th & 6th Sts . , E. R., N.Y 

Always on hand, FULL STOCK of SEASONED 

Hard-Wood Lumber 
AliD CHOICE FIGURED VENEEBB. 

The LARGEST STOCK I The GREATEST 
VARIETY I The Lowest PriCeR I 

� Enclose Stamp for Catalogue and PrIce-List. 
Orders by mall promptly and faithfully executed . 

THE 
AIlERICAN EDUCATIONAL CYCLOPlEDIA, 
A REFBRBNOE noO]( FOB ALL lU.TTER8 OF EDUCATION IN THB UNITBD STATBS AND IN THE WORLD. 

It Is valuable for Tellche ..... School Omcers, Clel'tl'Y
men, Lawyers, Editors\:Politicians, and Parents 
:J��o"r�a���� :ge 
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State and Territorial Superintendents .  It contains 800 
C
p . ,  hound In cloth

W
iJ2

� 
In manilla covers , $1 .50 .  Sent 

Il��:!� mf��'!i st':eet:N����::�RHORN & CO. ,  Pub-

We Are n re,pon.ihle incorporated for thc past six �·ellr". LEWIS & GEO !'l LEI I\�'D fh!"8h��f��il N:�i�::l �
e
:��8�}O�e� 

\ '  � .  � � . � • 

York Ci ty. which any Bank in the United States will satitlfy 

I 
PleRse write 1IS, aud Y011 wi1l receive not only nur J1 l l1.�frn

YOl1 is by fftr the strongest Bank in America. We m ake this ted CirculRr con t ,dninl!' full  plft"tietll n.r�. but RhlO II. w r l l tt 'n 
stl\tement to prove thftl. ollr li yeJ\r:!' w arrant gllllranteeM onr reply to all  quefltions fro Ul  !lome ufflcer of our Company i ll 
P!flno� to be fully equal to any Piano in the world 8t Bny price person. Please state where you saw tbis l 1otiCl'. ( Addre88, IJnlted States . Plano Co., 810 Broadway,"' Ncw York. 

GLASS MOULD!::;, for Fruit Jars, Lamps. 
Bottles, Ink Stlands ,etc., made by H. BROOKE 

15 years COR. WHITB and CRNTRR ST8., N. Y. For any 
th

� 
n
:���.f�':.":B YX�:':�iI"o'C'I�� ��

nl
�8��ell'�' for IN VENTORS. Bend model or drawing ; Inclose stamp. 

Seeds and Bulbs. 
I

L L  U S T R A T E D  SPRING CATALOGUE 
FOR 1815 

NOW READY 
sent , with a specimen copy of The American Garden, a new Illustrated Journal of Garden Art, edited by James Hogg, on receJl1t of ten cents . 

BEACH, SON '" CO. ,  Seedsmen 

$77 
76 Fulton St. , Brooklyn, N .  Y 

A WEEK to Male aOIl ]O emale Agents ,  In the,r locality. Costs NOTHING to try It. Partlcnla s FREE . P. O. VICKERY '" CO . ,  Augusta, Me. 
Why Go West ? Send for:J() page MuyLANii 

• farm catalognefree. County map with every town, road . rlverl_school, church mill "'c. , 2Oc . J. F. MA.N CHA, Easton , 'Md. ' 
Excelsior DLate8t Improvement. ouble Treadle , Including one dOli. Saw., thirty Inimitable Fret , Sawing Patterns '" Prepared Wood to the valne Of 84. Speed 800 strokes a minute . Saws 1� lnch thick . PrIce ,  complete ,  Nine Dollars. 

SMALL STEAM ENGINES, 
with Boller, to drive light Lathes, 
Scroll Saws ,  &c.  100 Scroll Work 
Designs Free

d'�J�c;���� stamp. 
BulTalo, N. Y .  

M
ACHINERy.-ManUfacturers of Wood-Work
Ing and Labor-Saving Machinery of aU kinds snlta

able for Carpente" s and Joiner 's Work, are requested to 
send Ii\�sir.'���tt��'1�escs��c�':1.:t�iie �

o 
Qneensland . 

PORTABLE STEAM ENGINES, COMBIN 
Ing the maxlmum of eIDclency dnrabllIty and econ 

omy, with the minimum Of weight and price. Tiley are 
widelY and favorably known, more than 1,000 being In use . AU warranted satisfactory or no sale. DeSCriptive 
circulars \\,�0J. a8��"8�¥,'tEtd��SLawrence, Man. 

Niagara Steatn Pltmp. 
CRAS. B. ]JARDICK, 

'l8 Adams St., Brooklyn, N. Y 

N-E-W--&-I�M�P-R�O-V-E�lJ-P=A':::TTERNS.-MACIiINisTS' 
TOOLS-all sizes-at low l1r1ces. E. GOULD. 9'7 to 113 N. J. R. R. Ave. ,  Newark. N.J 

STBBL · ST A.MPS. 
List and Samples free. E .  M. DOUGLAS, Brattlehoro' , Vt. 

Barne8' Foot-po wer Scroll 
Saws and Lathe. 

THO USA NDS NO W USING THh'H. 
MANY who read this 

and that 

H- · ANij-SAW MiL�ave. tIie labor of S men . S .  C .  
HILLS, 5 1  Courtlandt St.. , New York . 

T UR--:B�I"'N-E---

Water Wheels. 
More than four times a. 

many of James LelTel ' s  1m· 
f���gf.::,

u
l�

l
�p�:�,m�n,.

e ::� 
any other kind. 24 slzcs 
mlide, ranging from 5� to 
96 Inches diameter, under 
heads from 1 to 240 feet. 
Successful for every pur
pose . Large new pamplllet, 
���t!\�T�� ��

r 
taU��

.h
:gd 

over SO ftne Illusfratlons, 
sent free to parties Inter· eSJ�J�:'tt;;).I}";t':t CO . 
Sprlngfteld, OhIo, & 109 Lib· 
erty St. , New York City . 

rHE 

TRADE ENGINE. 
-0-

Noiseless In operatlon-Perfer! 
In workmanship-all light parts 
of Cast Steel . 

Eyery En�lne Indicated , and 
valve corrected to glye the high
est attainable results .  
8e:r����tle 

8U���Y�e 
t
Yn ��� 

market .  
Send for PrIce List and Clr· 

cular. 
HERRMAN & HERCHEI,· 

RODE M'F'G. CO. , 
Dayton , Ohio 

STENCIL DIES For cutting buslne" 
Stencils all sizes . AI .. 

complete OUTFITS 'ior Clothing Sten 
clls and Ke

� 
Cbecks, WIth which young men are maklll 

from � to 20 a day . Send for Catalo�ue and samples ·. 
S . III . SPE CER, 117 Hano,'er St . ,  Boston , Mass . 

- .. � - _  . . _ - _.- . . . .  _ ._-- - ---E. M. MAYO'S PATENT BOLT CUTTER. ,... Send for Illustrated Circular. Cincinnati , Ohle 

AGENTS WANTED. 
Men or women . $34 a week . Proof 

furnished. Business plea�antand honor-
� able WIth no risks. A 16 page circulat 

andValuable Samole. free. IfF A poslaI
card on which to send your address 
costs but on e cent 'Vrite at once to 

F. M. RE:ED, 8TH ST. , NEW VORK. 

WOOD-WORKING MACHINERY GEN 
erally, SpeCialties, Woodworth Planers and Rich 

ardson s Patent Im
ltl'

0ved Tenon MachInes. 
Central , corne�I'f'h°t'J�y ��J��t.trRrJlIsARDSON 

PUNOHING For the Best and Cheap. 
AND est address THE STILES 

DROP PRESSES, �I:nt]ioli'�,���s co . ,  

$�6· OT$-g�o·- ·
a - week and- - expenses to all. � Article. 

o �1:;t��\'f�W :'Wlio.������gic�o� 

THE LEHIGH VALLEY 

Emery Wheel Co 
WElSSPORT, PA . ,  
Manufacturers of 

new patent. 

Send for circular. 

a 

A FORTUNE FOR ALL In the Rubher Stamp 
Business. Addre88 DORMAN ' 8  

STENCIL AND STAMP WORKS. Baltimore, Md. [ 1 1 1 1 1 l 1 r--L cr� Vv h u U u h l 
. .. I P O N  . '  F.!r 4 MS (f:. GII::JJ.£C, ,r; l'H� U nion Iron Mills, Pittsburgh, Pa. 

The attention of Engineers and Architects Is coolled 
to our Improved Wrought· iron Beam. and GIrders (pat· 
tented) , In which the compound welds betweu the stem 
and lIanges , which haYe proved so objectionable In the sid 
mode of manufacturing, are entirely avoided. WlI are pre
pared to fnrnlsh all sizes at terms as favorable !Is caD be 
obt

.
alne

.
d elsewher

. 
e .

. .  
FO

. 
r descrJptlve 1

.
I
.
th
.
OJP'8CIh

. 
addn88 

Car�egle ,  KJoman '" Co .. _Unloll'p!W_lIIllls, PI�tsh�h.� 

The Toll-Gate '  Prize Pictare sent free ! An 
• Ingenious gem ! 30 oblecta 

to llnd ! Address with stamp. E . C. ABBEY, Bu!ralo, N.Y. 

P . " �I '  I : � . •  ' COL D  R O L L E D 
S HAF TING . 

st�
h
n�':"� ��"e"r t:��s����

n
fs ��e�

5 
tg

e
����tth���

r 
other In use, render. It undoubtedly the most economl:I 
We are also the sole manufacturers of the CBLRBBATBD 
COLI.INS' PAT. COUPLING, and furnish Pulleys, Ha�ers 
:��ilg:tI�� t'g

°st approved 331��8 �i'18:M�r�s on 
Try Street, 2nd and Srd Avennes, Pittsburgh, Pa 

� /-&'tCl��f ��naft�nJIHt;"�:,��o,�� by e,�0. PLACE & Cb.lJ21 Chambers street, N. Y. 
F.ERCE & WHALI"G Milwaukee, Wis. 
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�tl\1tdiStmtnts. ----
Back Pall'e _ _ _ - - - $1.00 a line. Iuside Pal{e _ - - - - - - 75 ceuts a Iiue. 

EnuraL'ings may head advertisements at the same rate 
per line, by measurement, as the letter press. Ad
vertisements mmt bc 1'Cceived at publication o.ffke as 
early as Friday morning to appear in next i&ue. 

BIT BRACES. Barber's Patent Bit Brace ,  with a Ratchet Attachment , wi l l  hore in places where there is not room to rcvoh"c the Sweep . All Hardware Dealers kCCE them, or will furnish thCll1 1f wanted .  MILL��R�e�:m:nS s�ie�{t�� York . 
NOTICE. 

nl�.nrr;1����;I�:te8g����o���e�o i�t:e�8o �:��1��f��t aO: f�� provement on Hunning Gear for Vehicles, issued by the United States, No. 150, 83:), dated May 12th , 1874, from Peter B .  Cunnmgham , as the said Patent is the excl.uslye property of the undersigned copartnership .  
P .  B.  CUNNINGHAM & COMPANY. Bethlehem , Pa . ,  Feb . 25 , 1875 . 

WANTED-A CAPABLE MAN TO CA NVASS New York City and vIcInity for a Steam Boiler I njector. Address, with references and qualifications, A. B . ,  P .  O. Box 5476. 

I N TE R-S·.l'ATE 

Industrial EXDosition. 
CHICAGO, 1875. 

WIll Open Septelnbc r  8 tb and Close 
O c t o b e r  9th. 

All llI A N U F ACCTURE RS, A R T I S A N S, 
and I N V E N TORS Wishing to bring their products before the 

GREAT WESTERN PUBLIC 
should not fail to be represented . 

N O  CI-I:AI-{ GE 
FO R S PAC E O R  POW E R.  

Terms liberal to exhibitors and facilities first 
class in all respects. 

Applications receivcd at any time. For blanks 
and further information, apply to 

JOHN P. RE YNOLDS, 
Secretary. 

ASSIGNEE'S SALE. ASSIGNEE ' S  SALE of Machinists' Tools at AUCTION I at Rochester. New York, lIIAHCH 31, lK75, con.lsting of Lathes, Drtl!s, GEAR Cutting )Iachines, Pulleys, &c . ,  &c. Send POSTAL Card for Circular, stating terms, to W .  R. CAULKIN.S, Salesman , Xo. 31 Powers B1��s.o�.e'l{i(jKsl, A I<"ill'uee. 

HOUGHTON'S AUTOMATIC HOUSE PUMP Worked by the surplus heat of the kitchen range, establishes and maintains a ftow of water from the well or cistern to the tank at the top of the house, without attention or expense . Enough for all ordinary household uses. Good mechanics wanted to make and Jntroduce them In various parts of the countrt. For full descrwtion, &c . •  

���:::,sB�;l�n�t:I�r8. CHA ,LE& HOUGHTO , 40  Water 

IT PAYS ' IT PAYS ! 
WHAT PAYS f> 

�ea,d. & See 
Every business man admits the necessity of advertising. All who have tried it know the advantages and profit of so doing. But i t  h:! not all who advertise that do It advantageously, anu in the most effective maoner, to derive the greatest benefit for their money. As a rule , it is the best econor.1Y to advcrtise what one hus to sell or wishes to purchase, in papers having the largest circulation among that class of persolls likely to be interested in thc article . Parties having Manufacturing EstalJIishments to sell or l ease, or who ,'dsh Estimates made for Constructing Bridges, Dams , Iron Buildings , Furnaces, Heating Apparatus , Steam Engines, Boilers, "''''ood and Iron 'Vorklng Machinery, Agricultural Implements ,  or Contracts for Engineering Works of all kinds, wtll find that it pays to advertise in the SCIENTIFIC AMERICAN . The value of the SCIENTIFIC AlIERICAN as an advertising medium cannot be oYcr-esthnatcd . It goes into all the machine and workshops in thc country, and is taken at the princfpal libraries and reading rooms In thc United States and Europe . A business man wants something more than to see his advcrtisement In a printed ncwspapcr He wants circulation . If it is worth 25 cents per line to advertise in a paper of three thousand Circulation , it Is worth $3 .75 per Hne to advertise in one of forty-five thousand. We invite the attention of those who wIsh to make their bWitnes8 known, to the annexcd rates : 

Back Palfe, - - $1 .00 a I iue , 
Inside Page, - - - .75 a Iiue . INSEACII . J ... ERTION. B u �nuess and J'ersonal, 1.00 a line Engravings may head advertisements at thc same rate per line , hy me lsurement, as the letter prcss . Adverisemcnts must be recclved at the publication office 8S early as I" riday morning to appear in next i ssue. If RIl,l thing is wanted in the mechanical line, advertise or it in the SCIENTIFIC AXE RICAN . f one has a patent or machinery to sell, advertise in the CIENTIFIC AMERICAN . Address the publishers. 

Munn & CO., 
3 7  Park Row, New York. 

mON PLANBRS, ENGINE LATHES, DRILLS."'c. Send for PrIce LIst 
NEW HAVEN IUANUFACTURING CO ••

. 

New Haven, Conn. 

BANKRUPT'S SALE OF HORIZONTAL and VertIcal Steam Engines. Also new and second Iland Machinist ' s  ToolS. Send for cireular at THE YALE IRON WORKS, New Haven, CODl: . 

J t itutifit �tuttitau. l MARCH 2 0 ,  1 875 . 

A--SBES---T-- OS-MA.- - T' ERIALS I��v-:-c.�Dent;;r-:--Ad��rtisingAgel1t .  Addrc, "  Box 773. Kew York ctty . t - -. - - - --- . -- - . - . . . -._- . .. . -.-. Machin'ists' Too ls. 
ROOFING, SHEATHING, BOILER FELTING, PAINTS (all colors) , ROOFING PAINT. EXTRA HEAVY AC'ID n'PROVED PATTER CE;lIENT�,&c., prepared ready for use . Scnd for Pamphlets, Price-Llsts, &c .  Liberal inducements to dealers . LUCIUS W I'OND llIANUFA ' " 8 .  a::F CAUTION .-The publlc w ' e  hereby r(lu tiOllfd against. purcltasdll(f or 'luang any mate"'wl8 fol' the above or 

. ,  ... CTURER. 
similar purposes, purporU" g to contain A SBES TOS. unle.�8 they bear our name and datt8 0f pateuts. \Vorcester, llIass. 
P t t d S  I ,.. }H  W 0 S . L N WARER0 O.J[S 98 LIHER T Y S 1 . , }( . 1 .  a e n  e e  a� 0 e r. ... annfactnrer, J HN 87 Malden aIle Y lIT Lathes,Pla ne>'8,Boring M i lls, Drills.and Gear G�tt. J:!;STABLISHED 1858. . , ' , • ' lers a Specialty . 

AND LEVER DAMPER B E  S T REGULATORS GAGE COCKS. 
MURRILL & KEIZER. 44 1I0lliday St .. Bait. 

C. HENRY HALL & CO .• 20 Cortlandt St . ,  N .Y .City. 
THE PULSOMETER. The Simplest, most durable and ellecttve STEAM PUMP llow in usc. WUl pump grltty or muddy water without wear or injury to Its parts . It cannot get out of order. 

B r a n c h  D e p o t s .  
11 Pemberton Square, Boston, Mass . 1327 �[arket St . .  Philadelphia. Pa, 
59 Wells St. Chicago. II! . 
Do Your Own Printing 9 Prcss for cards, labels, envelopes 

etc.  Largcr sizcs for large work. 
.I> .• 'SI.Jl.' .•• �!�� do theirJ��n{���:a�� 

aIIlB'�eur- rJrH .. ,ng, dcli;;ht spare hours. BOYS great fnn and make money fast at printing. Send two stamps for full catalogue presses type etc, to the !lUre 
I-P' .. ", .... - KELSEY & CO. Meriden, Conn. 

N O Y E ' S 
Mill l'urnishingWorks are the largest in the Untted States . TheJ: make Burr 
tN��:�n�';t��r�b��e�I,IISp:I��� l>!��hi3.�"a:rin��k;;�(}';IW adapted to dour mills . Send for catalogue . J. T. NOYE & SON, Buffalo, N .  Y. 

Bstablished 1846. 
The Oldest Agency for Soliciting Patents 

in the United States. 
TWENTY·EIGH1 YEARS' EXPERIEN CE. 

MORE PATENTS have been secured throngh this agency, at home and abroad, than throngh any other in tbe world. They employ as their assistants a corps 01 the most experienced men as examiners, specification writers, and 
draftsmen that can be fomad, many of whom have been sceeted from the ranks of the Patent Office. 

SIX·.l' Y  THOU S A ND inventors have availed themselves of Munn & Co.'s services in examining their inventions. and procuring their patents. 
MUNN & CO., in connection with the publication of the 

8CIE�TIFIC AMERICAN, continue to exa.mine inventions, confer with inventors, prepare drawings, specifications, and assignments,attend to filing applications in the Patent Office 
paying the governmcnt fees, and watch each case step by step while pending before the examiner. This is done through their branch office,corner F and 7th Streets, Wash
ington. They also prepare and file cavcats. procure design patents, trademarks, and reissues, attend to rejected cases (prepared by the inventor or other attorneys), procure copyrIghts, attend to interferences i'ive written opinions on matters of iniringement, furnish copies of patents: in fact attend to every branch of patent busin."8S both in this and 
in foreign countries. Patents obtained in Canada, England, France, Belgium Germany, Russia, Prussia, Spain, Portuga� the British Colonies, and ail other coma tries where patents "'" 
granted. 

A special notice is made in the SCIENTIFIO AMERICAN 01 all inventions patented through this Agency, with the 
name and residence of the patentee. Patents are often 
sol� in part or whole, to persons attracted to the invention 
by such notice. 

A pamphiet on10 pages, containing the laws and fnll directions for obtaining United States patents, also a c!reular pertaining exclusively to Foreign Patents, stating cost for 
each comatry, time granted, etc., sent free. Addres8 

MUNN &: CO., Publishers SCIENTIFIC AMERICAN, 
37 Park Row, N. Y. 

BXANOH Ornom-Corner F and 7th Street" 
W88hington D. C. 

Wire Rope. 

DIRlc�IP��&tCln�t�R�A pR! $5�'1�� fl·telgkP&8��fiZG�����tl�� ��tlfsrdi!���8f�{;n St . , Y.N .  � BUY A 

�WA.IN, 
The Most Powerful ,  and the Only T1ght Shutting, Good Part Gate Turbine ever made . Price of small wheels to suit the times. Send address to 

A. M. SWAIN 
North Chelmstord. Mass. 

HARTFOHD 
STEAM BOILER 

Inspection & InsuranO(5: 
C01\.fPANY, 

W, F. FJlAl'''.'·'', V. K � J. f,f, ALLIIN, Prel't. 
, ):. , Fc ,.<� S<"I. 

_____ -'-U A R T F O R D ,  C O N N . 
Todd & Rafferty Machine Co. 

MANUFACTURERS OF The celebrated Greene Variable Cut-Oft Engine i Lowe 8 Patent Tubular and Flue Botlers ; Plain Slide Valve Sta· tionary, Hoisting, and Portable Engines. Botlers of all �,��8 oa�t;I�� la��:' ,���i!e;f��7a:Jl���g)1�ghi:��: Agents for the New �aven Manufacturing Cfo. 's Machinist 's Tools ; for Judson' s  Governors and Stop-Valves ; Sturtevant Blowers i and Differential Pulley-Blocks, 
��:I��<ir..f�RJgN���W'1lRS�¥ ' NEW Y ORK ---------

-( ) eR COVERING FOR BOILERS AND PiPES .aves Twenty_per Cent in Fuel . 
OUR FELT. CEMENT. AND PAINT FOR RUOFS is the best in the market . 
Asbestos Felting 00. 

316--322 Front St., N .  Y. 
SAFETY HOISTING 

Machinery. 

-' L _ _ � 

R EY N O L DS & CO.,  
1 4 5  EAST ST. , NEW H li VEN, CT., 

}\f A N U }� A C T U R E  Iron and Steel Set Screws , Round , Square , and Hexagon Head ; Machine and Cap Screws ; Piano , Knub. and Lock Screws j Machine, Bridge , and Hoof Bolts , Bolt Ends, 
�1��:3'f�rU�ric�'tl���s ,  etc . ,  of eyery description . 

E A G L E  F O O T  L A T H E S ,  

O
small Engine Lathes. Hand Planers for metal-Slide Rests , Circular and Foot Scroll Saws-all Of the neatest design and superior finish. Our catalogue describes evcry tool nccessary to fit out the Artizan .. or Amateur, as well as the Boys for the Holidays. WM. L. CHASE & CO . •  

9 5  & 9 7  Liberty St . ,  New York 

Portland Cement. From the best Lon�1nJi��ifXW1e';tk CII�O�tS�Ii. �l. A Practical Treatise on Cement furnished for 25 cents . 
A ����l;)\�n r;�ll�'\\,rl��y�s:I�ldn;I�'idthr�rcA�� 

mJIXl1 Address JOHl'< A. �WEllLIXG S SON S, ManUfactur· erst Trenton . N. J . ,  or 117 LibeI ty St . ,  New York . Wheels and Rope for conveying power long distances. Send for Circular. 
PERFECT 

N EWS PA P E R F I LE.  
--:0:--The Koch Patent File, for teSen1ng newspapers, 

:?��1�:8re���ld�m���8t�ri:earss t;�her��i��iI��g�i� RICAN can be supplied for the low price of $ 1 . 50  by mail , 
r�S�k�io"�, ���8�'iM�mi���'ificl*�yY ::,oam.Si�:� ces8ary for every one who wishes to preserve t'fi.e paper. 

Address K U N N  & C O . ,  

" ' AMERICAN-TWIST mULL CO.� Woonsocket. H . ! . .  and 15 }.. ew Church st· , N. y, ManufactuTer8 of Patent lJ IAMoxn SOLIn .EMERY " HEELS, EMERY 'WHEEL MAClI I :S-'R RY, and ArToMATIC KNIFE GUIXD
ERB . Medal and Diploma awarded by American Institute , � .  Y . •  187U and 1874, also by M . C .  1\1 .A .• Boston . 
1874 . 

STANDARD BRICK MACHINE. Made oy A .  M .  & ,,�. II . ·Wiles , Grassy Point , Rockland Co .•  N. Y .  The Original of all Brick �lachincs good for anything. Scnd for Cuts and Price List of i t ,  and all articles used for the manufacture of l1riek . 
W ELLS' EVERY MAN HIS OWN LAWYER AND BUSINESS FOHM BOOK. By JOH" G .  WELLS . A Complf'tc Guide i n  all lllntters o t  Law 

ROIl nusiness N egotiations. J1I'"' FOR EVERY STA TE IN THE UN 1O;o.I • ..A.lI With full Instructions for Proceeding "�i1hOHt Legal Assistance in Sutts and Business Transactions of every description . Containing : Legal Forms of Deeds, Mortgages. Leases, Affidavits, DepOSitions, Bonds , Orders. Contracts Powers of Attorney, Certifieatcs of Citizen:-:hip, Agreements , Assignments, Awards ,Declarat ions,Demands, Letters of Credit, 
���;f���i.Ota:3rj�j�i�!Pe's.Ri:�e::�is, ���sL�ligli���s,Sn�: ceipts, PulJUc Lands, Land 'Warrants, Composition with 
£����O{l�rg:t�s a��tfb���:g� o�:t��lgf��Ss', ��h er�fltl�� structions to fnventors ; Pension Laws , with full instl'uctions to enable the discharged soldier or sailor to procure hack pay , pensions, bounties, and all war claims j the Laws of the Ditl"ercnt States concernint,Property Exempt 
gg��I'��tes�flri;ita�fd�e�tioxgt�o��?tt'sur��hQ����c�tfg�� of Voters, Licenses to Sell Goods, etc . Also, contain-ing the Internal Revenue Laws, Stamp Duties ,  Post-Office and Custom-House Regulations . Constitution of the United States, with Amendments, the whole action of the Government in Relation to Reconstruction and the Freedman, Seals of the Ditterent States, with descriptions ,  etc . There is no class of the community, male or female .  who 
�ll�'h�ls °c!'r e;ft�fl�igs h:hrc�nle��?leel;lot��tl��� �t�e :·�fi not lJe greatly benefited and advantaged by the possession of thc book . It will save them money, save them trouble, save them time, save them l itigation and lawyers ' fees , 
t�dwflli·gu��em information which nobody can aiIord to 

The ·Work embraccs 650 large 12mo . pagcs,and Is printed on fin�fc��e�alli���sfn����:�f�aing . . . . . . . . . . . .  $2 .25 Sent Dost-pald on receiPt of pric e .  Addrcss No. 27 c'll���� ¥Ia�·�fer:'york . 
R

ICHARDSON, J\fERIAM & CO. , Manufacturers of the latest improved Patent Daniels ' and Woodworth Planing Machines Matching, Sash and 
�<:l���iI��W�l��I!��j���rne���I::: M���IS�W l�bt��:! �croll Saws RaHway Cut-off, and Rip· saw Machines, Spoke and Wood Turning Lathes, and various other kinds of Wood· working Machinery. Catalogues and price lists 
;��e�gu:l,Pl��Ig�rty �����a��o�Yto��rcestert Mas�7 

lUachineg 01 impro v e d  �tyles for making 
SHINGLE:s HEADING, AND STAVES Sole makers of the well known IMPROVED LAW ' S  PATE'ST SHINGLE AND HEADING SAWING MACHINE . For circulars address TREVOR & CO . ,  Lockport. N .  Y .  
NON -COMBUSTIBLE STEAM BOILER & PIPE 

COVERING 
r��:� �e��s�����yJ."f .�er� <£'�tn1�f.��r1.�����f�·' 

Working �fodels 
�r��r 1f,�perImental J�W.h��'iiN�!���� 'ge:;���t.'."��� .to 

SCIENTIFIC AMERICAN, 
FOR 1 8 75 .  

THE MOST POPULAR SCIENTIFIC PAPER 
IN THE WORLD. 

THIR TIETH YEAR 

VOLUME xxxn.-NEW SERIES. 
The publishers of the SCIENTIFIC AMERICAN 

beg to announce that on the sccond day of January, 
1875, a new volume commenced. It will continue 
to bc the aim of the publishers to render the con
teats of the new volume more attractive und use
ful than any of its predecessors. 

To the Mechanic and Manufacturer. 
No person engaged in any of the mechanical pur

suits should think of doing without the SCIENTIFIC 
AMERICAN. Every nnmber contains from six to tcn 
engravings of new machines and inventions which 
cannot be found in any other publication. 

The SCIENTIFIC AMERICAN is devoted to the 
interests of Popular Science, the Mechanic Arts, 
Manufactures, Inventions, Agriculture,Commerce, 
and the industrial pursuits generally ;  and it is val
uable and instructive not only in the Workshop and 
Manufactory, but also in the Household, the Li
brary, and the Reading Room. 

By the new law, th(' postage must be paid in 
advance in New York, by the publishers ; and the 
subscriber then receives the paper by mail free of 
charge. 

TERMS. 
One copy, one year (postage included) . . . . . .  $3.20 
One copy, six months (postage included) . . . .  I .6a 
One copy, three months (postage included) . .  1.00 
One copy of Scientific American for one 

year, and one copy of engraving, " Men 
of Progress" . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.00 

One copy of Scientific American for one 
year, and one eopy of " Science Record" 
for 1874 . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.50 

Remit by postal order, draft, or express. 
Address all letters and make all Post Office or

ders and draft8 payable to 

MUNN & CO., 
3 7  PARK ROW, N E W  YORK 

© 1875 SCIENTIFIC AMERICAN, INC




