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MANUFACTUR,E OF OIL. OF VITR.IOL. 

BY J. F. GESNER, M. A. 

OME one has said that the world 
knows least of its greatest men. If 
this be so with reference to individu· 
als who shape, for weal or for woe, 
the destinies of their kind, with how 
much more truth may it be asserted of 
the great material products, that min· 
ister so vastly to man's comfort and 

enjoyment! Few have any adequate idea of thf' 
importance in our arts and manufactures of the 
corrosive liqU'id, known in commerce as the oil 
of vitriol. Sn important is the subject of our 

article, and so various and numberless the products, necessa· 
ry almost to our daily existence, depending uI-0n its manu· 
facture, that it has been said that the material prosperity of 
a country may be judged of very accurately by the amount 
of oil of vitriol it produces. 

The chemist knows oil of vitriol as sulphuric acid, and 
writes it, in characters rather cabalistic to the uninitiated, as 
Hz S04' The characters, however, are easily understood. 
The capitals are merely the initials of the elements com· 
posing the compound, and the figures under them (1 being 
understood when no figure is written) denote the number of 
times each element enters into combinatiou. 

.And here comes in 
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parts are oxygen. In the case of 803' we have a striking ex· 
ample of··the change a new entering element or compound 
can effect in a given substance. S03' without· its equivalent 
of water, which we have called an1,ydrous sulphuric acid, is 
a white, soJid substance. and may be molded ,in the fingers 
like wax, without danger if not pressed too hard. It has 
neither acid nor corrosive properties. Drop a quantity, how· 
ever, into a little water, and there is a hissing noise, and an 
evolution of stElam, as when you quench a red hot iron. So 
strong is the affinity of this inert harmless wax for the equal· 
ly bland water, and. so violently do they combine, that no 
amount of heat will serve afterwards to separate, without 
decomposition, the two, which make up the intensely acid 
liq uid, oil of vitriol. 

Although sulphur was well known to the. ancients, they 
were not acquainted with its compound with oxygen, the sub· 
ject of our artiele. Paracelsus, who died in 1541, seems to 
have been the first who understood its composition. That 
sulphur, or brimstone, should have been known, centuries 
before its compound,. sulphuric acid, was recognized or ap· 
plied to any use, is due not only to the limit.ed knowledge 
possessed by the old alchemists, but to the fact that the acid 
rarely occurs in the free state. The affinities of sulphuric 
acid are so strong that, not content to exist alone, it must, as 
it were, have some intimate chemical companion with which 
to form a chemical alliance. .And how different the com· 
pound £Nm the elem�I\ts and compoQ.I\ds composing it! 
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tense heat, the salt known as green vitriol or copperas. The 
substance does not, as the term copperas would seem to im. 
ply, contain any copper, but is simply a sulphate of iron, 
known to the chemist as ferrons sulp'late. For some cen. 
turies, this was tbe only known mode of making the acid, 
and its manufacture in this way is still carried on in Nord. 
hausen, in Saxony, whence the name of the product, Nord
hausen acid or fuming oil of vitriol. 

The distillation of the ferrons sulphate is made in earth. 
eI\ware vessels, called, from their· shape, long necks. These 
are set in a. reverberatory furnace, with an earthenware reo 
ceiver luted to each with clay. The product is a very strong 
fuming acid. From its oily appearance, and the fact of its 
being first derived from green vitriol, we have the ordinary 
commercial term oil of vitriol. This mode of manufacture 
was tound to "De too expensive, and inadequate to supply tho 
increasing demand. To the French is due the next impor. 
tant step in the manufacture of sulphuric acid, namely, by 
the o:J>ldation of sulphurous acid, which, as has been already 
remarked, contains one atom less· of oxygen than sulpb,urio 
acid. 

Now the production of sulphurous acid is a very cheap 
and easy matter . .All we have to do is to bnrn sulphur in the 
air; and there are few of us in the habit of u- ing the ordi
nary sulphur match who are not fairly acquainted with its 
production on a small scale, and also with one of its proper. 
ties when it has reached the nostrils. 
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The cheap produc . 
tion of sulphurous 
acid, then, being takt:n 
for granted, means 
must be found, at once 
easy and economical, to 
oxydiz.e.it into su lphu .. 
ric. The French endea
vored first to effect 
this by burning suI. 
phur in glass globes, 
the interior surfaces of 
which were kert mois
tened with water; but 
the product of sulphu. 
ric acid was found to 
be very small. 8ul. 
phur, when burning 
even in pure oxygen, 
will not oxydize to suI. 
phuric acid, except to 
a very limited extent. 
neither will free suI. 
phurous acid take up 
any more oxygen from 
the air, although there 
may be plenty around 
it and to srare. 

:We are indebted to 
the English, though 
the suggestion is said 
to have been first made 
by two French chem. 
ists, Lefevre and Le. 
m�ry, for the next 

I great improvements on 

one of those great and 
comprehensive laws 
which it is the glory 
of science to discover 

and apply. We have 
written sulphuric acid 
R2 804' and we have 
not done so at hap. 
hazard. Our hydro. 
g,on, oxygen, and suI. 
phur behave, contrary 
often to our experi. 
ence ill' the case of 
in<!!vidual�, . with un· 
varying decision and 
consistency. For the 
sake of simplicity we 
may write our rom· 
pound 8°3, H20. bear· 
ing in mind that the 
second half· of the 
symbol, H< 0, indicates 
1 part of water, H20 
always meaning water 
in chemical language. 
The elements in the 
first part of. the ('om· 
pound, 803' are suI. 
phur anJ oxygen, and 
S03 means 1 part of 
sulphur and 3 purta of 
oxygen. Now we can· 
not change these rela· 
ti ve proportions of 
sulphur and oxygen 
and retain the �ame 
compound. The in· 
staut we do so, It new 
chemical compound 
springs into e:J>istence. 
If we make, for in· 
Iltance, two parts of 
oxygen combine with 
one of sulphur, we 

MANUFACTURE OF OIL OF VITRIOL.-THE GLASS CONCENTRATING RETORTS. 

which the present l�a· 
nufacture of sulphuric 
acid is founded. Dr. 
Ward, of England, 
found that, by intro
ducing niter or potas· 
sium nitrate into the 
burning sulphur, the 
product of acid was 

have no longer snlphuric acid, but the pungent suffocating 
OIlor of a burning sulphur match, due to sulphurous acid gas, 
J1 definite compound that cannot be formed with any other 
different proportions of the combining elements. 

By investigation, chemists have discovered that the dU· 
.erent elements have certain and unfailing combining weights. 
For instance, tho combining weight of sulphur is 32, that of 
.oxygen 16, that is, in the case of sulphurous acid, 32 grains, 
.ounces, or pounds, etc., of sulphur, have combined with 
twice 16 grains, ounces, pounds, etc. (not twice any other 
number'lf grains, ounces, pounds, etc.) of oxygen to form 
32 + (16 x 2)=64 grains, ounces, or pounds of sulphurous 
.acid. 80 that, in any number of grains, ounces, or pounds of 
sulphurous acid, we know that H=t is sulphur andit= 
� is oxygen; in the same way 803 denote that 32 grains, 

,ouuces, or pounds of suIphur, have· combined with three 
.times 16 grains, ounces, or pounds of .. oxyge:p, waking up 
32 + (3 X 16)==80 �rainB, oullces, or JlO'IlPdfj 91s11hydrous 
sulphuric acid. In any number of equal PAft5,by wehrht, then, 
,pf S03' we k.no"W thllot H=i parts are sulphur and H=i, 

Glauber's lind Epsom salts are familiar in our mouth as house· largely increased. His apparatus consisted of large glass 
hold words; but who would recognize sulphuric acid and V"ess"ls holdin:� from forty to 1.fty ganons. These were 
soda in the onE', or oil of vitriol and magnesia in the other? placed in two ro ws in beds of sand, and a few pounds of· 
Plaster of Paris is a familiar substance, inert and harml@ss, water poured into each. Stoneware pots were first intro· 
with no trace of our corrosive acid and the caastic lime com· duced into the necks of these glass vessels, and afterward!! a 
posing it. But notwithstanding this strong tendency to com red hot ladle, into which was thrown a mixture of sulphur and 
bine with other bodies, sulphuric acid has been found in the niter. placed in eacb pot. The necks were then closed with 
free state. It is sometimes discovered free in the water wooden stoppers. The sulphurous acid from the burning fluI • 
which drains from coal mines, evidently produced by the phur was found to be oxydized by the nitrous fumes from the 
decomposition of th" iron pyrites contained in �he coal, as ignited saltpeter, and the resultant, sulphuric acid, was abo 
will be seen further on. ,Boussingault foud g in a moun· sorbed by the contained water at the bottom of each glass 
tRin stream, called tbe Rio Vinagre, in thll Audes, and cal. vessel. Sulphuric add made in this way sold for from 30 to 
culated that the waters of this torrent annq.lly carried down 50 cents per pound in our currency. Its price ie now about 
to the sea 15,000 tuns of eulphuric acid. In the island of one penny per pound In England, and with us ranges from 
Java, it exists in t,he waters of a etream w\lch has its sollrce 2* to 2 �!;lts. The gr,eat cost of the acid made by Ward's 
in the cra.ter of an extinot volcano. In all <I bhese inl!t.a.n�. process . •  ��pared with .. the price at the prase

. 
nt time. was 

it has evidently ooen produced in the waYln wAlch we sl!,a.ll owillg tothellecessal'ily llmite<l size of the apparatus, being 
presently see that it ill DOW mo,;v.facture(illn the lirs� 6�e, 1111148 cif �� •• ·1IiU4 the bigh price of the niter used. 
namely, from the olddp,tion ot ,,�ph\P" It wall ll.ot -qatil Dr. Roebuck, of B1l'lIliDP-m. England, 

Sulphuric acid was firllt prepared by s�itting, to an in· (Oontinuedonpage114.) 
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THAT "DASTARDLY OUTRAGE" AGAIN. 

We bave been recently favored with a lengthy epistle from 
Mr. John Fehrenbatch, the author of a letter lately com· 
mented upon by us, relating to alleged grievances of work
men in the works of Messrs. Stearns, Hill, and Co., of Erie, 
Pa. The present document is little more than a repetition 
of the personal difficulties between the above named employ
ers and their men, which, as we before remarked, is a sub
ject interesting solply to the parties in the controversy and 
in no wise to the public. The circumstances have little or 
no bearing on t.he main question of the' right of employers to 
hire or exclude exactly such persons as they please without 
resorting to outside dictation or advice. 

Our correspondent mistakes the position we assume in re
gard to troubles of this nature, and evidently infers that we 
desire to caampion the side of the employers as against the 
men in all cases and even in purely personal misunderstand· 
ings. We denl with the�e qUllstions with reference to their 
effect upon one or the other of the great classes, employers 
or employed, impartially, and not with regard to any pal tic
ular set of men or any especial establishment. If a concern 
treats its workmen in a manner calcnlated to give a basis for 
the ger.erally unfounded assertions of trades' union dema
gogues, we endeavor by well meant advice to point out the 
fallacy and inexpediency of such a course; and similarly, on 
the other hand, we do not hesitate to condemn any body of 
workmen who, by attempts at intimidation or dictation, cause 
employers g�nerally to adopt stringent measures calcnlated 
to restrict their privileges or inj ure their interests. 

The }.·tter before us includes an extract froll 1\ speech of 
the President of the International Union, in which tho em
ployers in question are stigmatized as "pirates and robbers 
of the rights of labor." This is not the way to bring about 
the amicable adjnstment of any trouble. In our opinion. a 
wiser course would be to counsel moderation and proper�
spect for the rights of others. 

------------�.� . . � ... ------------
SPONTANEOUS GENERATION. 

All experiments thus far made with infnsions of different 
BubstanJes. for the purpose of producing infusorial animal. 
culre, apt:eared to pro\'e that the a.ccess of air was necessary 
for their formation. Pasteur, who has extensively occupied 
himself with these investigations, found at last tb#.t t�e 
germs of these animalculre could, under certain circUl?;"stAnces, 
resist. a tpmperature of 212' Fahr., as he obtained ·b��eria 
from solutions which had been previously boiled and after
ward came only in contact with air which had been dried and 
purified by pas!ing it through red hot pumice stone. 

However, in 1869, Dr. H. Charlton Bastian took the mat
ter up, and commenced trying if he could not produce ani
mal life in a vacnum. HE}experimented with various fluids, 
especially infnsions of hay and turnips; he placed them in 
one ounce flasks, having narrow drawn out neck .. , and heat· 
ed the solutions in them rapidly till they commenced to boil 
over, so as to be sure that all air was expelled; then he 
kept them boiling for from a quarter to half an hour, while 
the steam was escaping with some force; then the neck was 
sealed up by melting the glass with a blowpipe flame, while 
at the same time the heat was withdrawn. In this way he 
produced after some practic� a perfect vacuum, that is to say, 
one where air was excluded, and only watery vapor present. 
The proof of this was that the water hammer effect was 
quite obvious; this means that the water could be made to 
fall with a shock from one end of the tube to the other, with
out paSlling an atmospheric bubble, as is the case when air 
is present. When the little flasks were thus prepared, they 
showed the development of bacteria. and other minute 
moving organisms just as well as if they had not been I!ub
mitteO. to great heat, and air had access. The time required 

fer this phenomenon varied from a few hours to sev�ml 
days. Even when the flasks, after bQing closed, were sub. 
mitted for several hours to boiling water, the organisms ap· 
peared; and Dr. Bastian went even so far as to submit them 
for four hours to a temperature of 3000, and about 6' in excess, 
without preventing the subsequent development of the ani· 
malculre. He reasoned then P.s follows: As the germs can· 
not come from the air and pass through the glass, only one of 
two conclusions is admissible. 1. That the invisible germs of 
the animalculre are able to stand a heat of 306° without being 
killed; or (2) that living things can be evolved from non
living matter. 

The first conclusion is that of Pasteur, and is baeed on the 
assnmption of the old maxim omne 'IJi'Oum ex 0'00 (all life 
comes from an egg), deduC€d from the fact that it is known 
to be true for all the higher animals and plants, and that its 
extension to the lower forms of life, which are intermediate 
between animal and vegetable, is snpposed to be a legiti. 
mate deduction on the ground of natural law. 

The secl1nd conclusion is that defended by Dr. Bastian; he 
maintains that the doctriue of evolution, now established by 
an overwhelming weight of evidence, absolutely requires 
that living matter must at some time have arisen from that 
which was not living, and tI:�at, in absence of any reason to 
the contrary, the uniformity of natural law should lead us 
t.o believe that the process continues to take place. He says 
that all analogy is against the possibility of the assumed 
germs retaining their life after being subjected to a heat of 
over 300°. No living being that we know of can endure 
the heat of boiling water, 212', except a few seeds of the 
higher plants, which are protected by a very llard and non
conducting coat. Most animals and plants, indeed, peTish at 
a much lower temperature. With regard to the bacteria 
themselves, they are mere specks of naked protoplasm; tbey 
are utterly destroyed at 140', as sufficiently proved by the 
numerous experiments made by Pasteur, Bastian, and others. 
It is unlikely, therefore, that they should have germs capa· 
ble of enduring 306°. 

Experiments were also made by Dr. Bastian with flnlds 
capable, after being boiled, of nourishing bacteria when any 
were put into them, and of supnorting their copious repro· 
duction, though not evolving them anew when enclosed in 
hermetically sealed vessels. The uniform result was that 
140' not only kills all living bacteria, but also prevents the 
further development or reproduction of any germ which 
might be supposed to exist. The natnral conclnsion is that 
they do not exist, and therefore these experiments exploded 
the germ theory. 

We hope that these inves�igatlons wm continue so as to 0 b
tAln uniform results; as only then can a full discussion of 
the possible explanations ensue. In the meant:me, Dr. Bas· 
tian's experiments are drawing the attention of the most 
eminent philosophical natumlists. For instance, Alfred R. 
Wallace ranks Bastian's book as equal in vol.lue to Darwin's 
"Origin of Species," or Spencer's "Principles of Biology," 
especially in rt·gard to "curious and novel facts," " new and 
astounding views of the origin of life," "excellent reason
ing," and" acute criticisms." 

There is, however, one point to which we wish to draw 
attention; it is tbe assumption that these living organisms 
are evolved entirely from inorganiC matter. This, we be· 
lieve, is not strictly correct; the infusions all have olganic 
origin; they are organic compounds, and it is well known 
that the organic compounds are not decomposed into their 
inorganic elements, except by lLctual combustion, Starch, 
sugar, gelatin, etc., are not destroyed, as such, by a temper
ature of 300', therefore, if we attempt to generate living or
ganisms from inorganic matter, we must not commence by 
nsing organic substances, but must confine ourselves to ele
mente, or their simple inorganic chemical combinations. 

------------�.H .• � .•• __________ ___ 
RECENT GEOLOGICAL INVESTIGATIONS. 

M. Jules Marcou commnnicates some interesting geolog
ical notes to the French Geographical Society, gathered from 
various eminent sonrces, while preparing a new geological 
map of the globe, recently forwarded to the Vienna Exposi
tion. In Spitzbergen, M. Nordenskjold has found (independ
ent of the Clystaline rocks) palreozoic, carboniferous, triassic 
and tertiary formations. An important fact, from its bear
ing on the history of the earth, is the discovery of terres
trial flora dating from the krtiary miocene epoch, which 
show that the entire arctic polar region must have been 
c"vered with vas.t forests similar to those which now exist 
in the northern hemisphere as far north as the borders of 
the tropic of Cancer. In Norway, peat deposits have been 
found in Andae Island. one of the Loffoden group, whicb, 
like similar beds in Yorkshire, England, are of the jurassic 
epoch. The existence, in Russia, of an enormous triassic 
formation has been determined; this had, heretofore, by Sir 
Roderick Murchison and others, bee,n attributed to the Per
mian system. In Syria and Egypt, continuous and extonsi ve 
deposits of red sandstone indicate the bomogeneons nature of 
the rocks of Asia MId Africa. On the other hand, the most 
recent geological studies, made iu New Zealand, Australia, 
and some of the Pacific islands, prove that Madagascar, in 
spite of its proximity to the African continent, appears te 
belong to a totally distinct formation which closely rellembles 
that of New Zealand and Wilstern Australia. In South 
America, MM. Musters and PourtaIes have found a group 
of extinct volcanoes between the Gallegos river, Cape Virgin 
and the eastern entrance of the Straits of Magellan. 

M. Marcou considers the classification of stratified rocks, 
as generally laid down in modern geologiool treatises, as very 
imperfect and not jll5tified except in a: portion of the north
ern temfl"lrate zone. In the West Indies and California, and on 
the Missouri river, he states that the difficulties of classiJica-
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ti9n.;p.l1gm�t.�p.,proPQrtion as new discoverids are made. In 
the first m,enGioned part of the globe, for example, Dr. Waa
gen has fQund, in beds of limestone a foot and a half thick, 
forms of fossils which are genllrally distributed in very dif. 
felent deposits, and which are supposed to belong to carbon
iferous, triassic and jurassic rocks. These evidences are not 
accidental, but are multiplied in Nebraska,l1linois, Califor
nia, Australia, and even in New Zealand. -------------..... � . •• ------------

THE BASE LINE OF ASTRONOMY. 

When a land surveyor wishes to find the distance between 
two points, separated by an obstacle to direct measurtlment, 
say an impassable swamp or a sheet of water, he resorts to 
triangulation. To the right or 111ft of the line to be deter
mined, he lays off another line, from the extremities of which 
be takes the compass bearings of the points whose disthnce 
from each otber he wallts to learn. The angles thus fou.nd, 
together with the �ength of the measured line, are all the 
data needed for calculating the length of the required line. 
In extensive surveys, this principle of triangulation is used 
almost exclusively. A single base line is measured with 
great accuracy, and all the other distances in the survey are 
calculated by means of a series of triangles erected Ou it. 
The corrGlctnesl! of the entire work depecds, con�equently, on 
the exact determination of the length of the p,imary line. 
lf there be an error in this, the utmost care in all subsequent 
observations and calculations cannot prevent the survey 
from going wrong. Hence the minute precautions always 
taken in choosing the site and detelmining tbe exact posi. 
tion of the base line, in reducing it to a perfect level and in 
finding its length to the minutest fraction, precautions in
volving the utmost niceness of instrumeutal constru�tion, 
the utmost care and patience in observation and calcnlation, 
and repeated m�asurempnt, occupying months of time. 

If the exact survey of a State or a strip of coast line is 
worthy of �o much preliminary care and cost, how much 
more so is the survey of the universe! In surveying the 
earth, it is possible at any time to test the correctness of the 
work by measuring a new line and comparing its length thus 
found with the length obtained by calculation. In the sur
vey of our Atlantic coast, for example, such a test line was 
measured on an island in Chesapeake Bay, the original base 
line lying on Mount Desert Island off the coast of Maine; the 
result proved the substantial accuracy of the entire work of 
triangulation covering the larger part of seven or eight States. 
In astronomy, there is no such ever present means of testing 
rell�its and ensnring ccrrectneSB. Everything hinges on the 
determination of the primary base line, so that any error in 
it inevitably vitiates the estimate made of every other astro. 
nomical distance. And still more, the dimensions and 
weights of all the heaver.ly bodiep beyond the moon, not less 
than their distances from the earth and from each other, are 
determi.ned by calculations which involve the astronomical 
base line as a known element. It is the foundation, in fact, 
of all mathematical astronomy. Hence the importance of its 
determination with the ntmost possible accuracy. 

The base line in question is the sun'� distance from the 
earth. The measurement of this distance With all attainable 
exactness, and the determination of the maximum limit of 
unavoidable error, constitute the most important problem 
now engaging the attention of the astronomical world. The 
rare opportunity which will be afforded by tbe approaching 
transits of Venus for attacking this fundamental problem, 
under the most favorable conditions and with all the improve
ments in means and methods attained b.l' modern scieuce and 
mechunical skill, very natnrally raises those rbenomena to 
the highest rank among the astronomical occurrences of the 
century. They cannot pass without furl'ishing data for 
greatly redncing the known inaccuracy of the current esti· 
mate of th!! sun's distance, and consequently for a more cor
rect determination of all otber astronomical mllgnitudes. 
" Known inaccuracy!" some may exclaim, especially those 
whose idp,as of heavenly bodies and spaces have ])epn gained 
from ordinary text books, with their positive statements and 
professed precisicn. "Is not aotronomy an exact science? 
And are not the magnitudes it deals with known with math
ematical exactness?" If they were, the coming transits of 
Venus, instead of being scientifically the most momentons 
events of the age. would be matters of comparatively small 
account. A few astronomers might make a note of them, 
but they would hardly engage the attention of all the gov
ernments of the civilized world, or give occasion for costly 
expeditlOns to the remotest parts of the globe. The figures 
of astronomy are, and must flver be, approximations to the 
trllth. The question is how small can the margin of error 
be made. 

At present the limits of error, in the measurement of the 
line on which all other astronomical measures depend, are so 
far apart that sixty worlds like ours, standing side by side, 
would not be sutlicient to fill the gap. As a consequence, 
there is an uncertainty of at least four thousand miles in the 
exactest estimate of the sun's dIameter, or some hundreds of 
millions of cubic miles in lis calculated volume; and every 
other magnitude beyond the moon is proportionately inde
terminate. 

Ten years ago tbe accE'pted figures were very much farther 
from the truth. For forty years, Encke's estimate of the 
sun's met'.n distance, deduced from the obserYa�ions of the 
transit of Venus in 1761 and 1779, that is, in round numbers 
95,000,000 miles, had held its ground; but so many lines of 
evidence converged to prove those figures too great that 
astronomers could not refrain from making the enormous 
reduction which took the general public so much by surprise 
about a decade ago. Noticing this astronomical change of 
base, Sii John Herschel wrote: "The superficill.I reader 
(one Qf a. class too numerous) may thilik it strange anddia 
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creditable to science to have erred by nearly four millions of \ inch in diamet:)r and twenty. four inches long, what is its 
mile� iv estimating the sun's distance.  But such may be re - veloc ity ? Ans wer : 40 X 144= 5760 pound s pressnre per 

1 1 3 
SCIENTIFIC AND PRACTICAL INFORMATION. 

minded that the errl)r of O ·3.Z" (thirty. two hundredths of a fquare foot , and 5760 + 0 ' 1232 = 46753 fellt, hight due to BLACK VARNISH FOR ZINC. 

second) in th\l Bun's paralla1\:, on which the cflrrection turns,  pr .. �sure. Pnfessor Bottgf'r pr�pares a black coating for zinc by dis·  
cor respond; to the apparent breadth of a human hair at 125 1-"62 32 x 46753. x (0 '68 - 0 '28) = 694, velocity of efRu1\: in solving 2 pa rts nitrate of copper and 3 parts crystallized 
feet, or o f  a sovereign at 8 miles o ff . "  feet p er second. T h e  prf>ceJing constants were determined chloride of copper in 64 parts of water, and adding 8 parts 

It is on such minute measurements that the appro1\:imate 81\:perimentnlly by Mr. George Wil son , of Enghnd. It will of nitric acid o f �pecific gravity. Thi�, howe ver, is q uite 
e1\:actness of astron(lmy d�pends . The limit of p robable be observed that they apply to orifices from four tenths )f expensive ; and in some places, the COppt r salt� are difficu I t  
error in the latest aud In03t satisfactory detaminatio n  of an mch to O Je a n d  a half inches in diameter, and haviug t.o obtain . On this account P ll�cher preparA� black paid or 
the s un's distance is somewhere about half a m i llion mile� ,  lengths from o ne ten: h  to twenty.four tiw es the diameter, varnish with the follow ing simp l e ing redients : Eq u al pa rts 
say o ne eighth part of the last correction.  We may leave it the experim"nts having been . .  .JIlade on the efRll1\: of steam of ch lorate o f potash and blue vitriol are dis80] ved in 3U 
to the reader to cal c ulate how e1\:tremely d"licate t he obser - throngh orifices varying within these limits. Appro1\:imate time s as much warm wat"r, and the solution Ie!,  to cool. If 
vations of the coming transits mu"t be to effect "ny con t'id · formnlas . for general use, have been establ ish"d by the late the sulphate of copper nRed contains iron, i t b pre ci pi t ated 
er ' ble r .. d uction i n this apparently great but relativel) Pro fessor Raukine, and we will give these, illustrating them as a hydrated o1\:ide and can be r'"mo ved by de can tation or 
minute ine1\:actuess. by example�.  filtration. The z i nc cast i ngs are th en immer:;ed f(lr a few 

------......... . .  • CJ se 1 :  When the pressure of the medium into which the seconds in the solution until quite bla,:k, rinsed off with wa -
EF1'LUX OF STEAM. steam flow, is  le� s  than three fifths o f  the pressure i n the ter, and d ried_ E ven before it  is dry, the b lack co,'t ing ad_ 

If a fluid issues thl'f' ugh all opening, withont friction,  the reservoir, the number of pou nds of steam dit'charged th ro ugh here" to the o bj ect w that it may bel wi ped d , y with a cloth. 
velocity of its f:!ow will be thR same as i t would acquire in a pip e or orifice is found by multiplying t b e area of the A. more econo mical m..,thod,  since a m uch smal ler q II Bnti ty 
falling thro ugh a h ight d ne to its prt'ssure. For

' 
instance , p i pe (in square inches) by the pressu re of s team in the res. of th" salt solution i� required ,  is to apply it repeated;y with 

s up p(lse that steam at a tm0spheric prt'�sure flows into a vacu. ervoir, and di vid ing th e prod uct by 70. E1\:ample : How a spong e. I f copper coior"d spots appear during th .. up era· 

urn. Steam at atmosph eric pressurf', or 1 4 '7 po und s per much steam will be disch arged from a boiler in�o the atmo'l - , tion, the solutiou is applied to them a second ti :lie,  and II
.
fter 

sq uare inch , will have a lJressure of 14 '7 x 144 = 2 1 16 8 phere, through a 3 inch pipe, the p ressure per gage being 1 'i  
I 

a whrle they t urn blac� . . As soon as . •  he object bcco�es 
pounds on the square foot. A cubic foot of steam, at this pounds 'I Answer : Here the absolute pressure i n  the boilc'l ' pqually black a I o \'er, It IS washed With w llter and dried . , 
pressurp, weighs abo ut 0 '0364 p o unds, so that thh hight of a is 15 + 14 '7 = 29 '7 pounds per square inch , and the area of Ou rubbing, the coating a cq uires a g l i ttering a pppura n ce like 
colnmn ()f steam, necessary to produce this pressure per the l'ipe is 7 07 square iuches. Hence the quantity of steam indigo, which d isappears on a pplying a ft: w drops of lin Reed 
sq u'tre foot, wo u ld be 2 1 1 6 '3 + 0 '0364 = 58153 feet. The ve· d ischarged per tiecond wil l bp. (29 '7 x 7 07) + 70 = 2 '99 p'lunds . oil varn ish or " wax mi lk, " and th ... zinc th(:' n  h as a deep 
locity acq uired by a body in falling through th is space is The volume of this steam wi ll be 2 '99 + 0 0707 = 42 '4 cubic black color and gloss_ The wa1\: milk j 'lSt me nt ioned is pre 
found by extracting the square I'oot of 64 '32 x 58153 . Tti, feet, and the velocity of d ischarge in feet per second will be pared by boiling 1 part of yellow soap and 3 parts .Tapanese 
giv,es 1 934 as the v�lodty in feet per second with wh ich found by dividing the volume by the area of the pipe in wax in 21 parts of water , until the soa!, dbsolveA. WI:en 
steam at atmo�pheric pressure will flo w  into a va cuum , if sq uare feet. This g:ves the velocity : 42 '4 +0 '0492 = 864 feet cold, it has the consh,tency of salve, and will ki e p in 
there be no frict ,onal resistance. In pracHcR , it is found that. per second . closed " esstis as long as desired . It can be used for poli"h
when a fl uid is di�charged through au ori fice or t ube , th.., Case 2. When thll pressure of the medium in Lo which the ing carved wood work and for wa1\:ing ballroom floors, as it 
actual velocity is less t han the theoretical, so that a co ..  fficient steam is di scharged is more than thrpe fifths of  the p ressure is cheaper than the sol ution of wa1\: i n  turpent inp,  aud d oes 
of corre�tioll is ne !eFmry in using the theoretical formula. in the reservoi r, the number o f pounds of steam d ischarg .. d n ot stick or smell so disagl e eabl e  as t he latter . A permanent 
N umerons experiments have beeu made upon the velocity of per second is found as follo w.!' : Multiply the area o f the black ink fo r zinc lab ... ls id  prt'pared by d i sso lving- equal 
discharge of water, ai r and oleam, those UpOll water being th e  pipe (i n  sq uare in che,) by the prod uct of the external prC's- par ts of chlorate of potash and sul phate of c"pper 'n 1 8 parts 
most e1\:tended aud reliable. It is d ifflcnlt, whp� e1\:peri- su re divided by 42 and the square root of the differen ce of of water,  and adding 80mt; gum arabic so l ut ion. 'rhe blacle 
mentiug with steam, to maintain a cons'ant preSRurt>, and the internal and e1\:tflfnal pressures dividpd by two t hirds of poli sh above desc�ibed is rpcommerided as pf'rmanent and cl'\
the velocity is so great that it is not easy to mak ... an e1\:act the external pressure. Exan.ple : Steam of 5 pounds press- pable of i'esisting quite a high temperature. 
lll'asurement. For these reasons,  the results of differen t ex- ure , per gage, is discharged through a 2 inch p ipe into the MANUFACTURE OF CHLORATE OF POTASH. 

pHrimpn ters vary greatly. In this article, we shal l endeavor atmo;:phere. 'Absolute pres" ure of steam in boiler = 5  + 14 7 
to give the most acc uratfl results that have been obtained . = U) '7 pounds (a bsolute external pressure = 1 4 ' 7  pou nds) . 

'rhpre is o ne case, in the flo w  of water, in which the actual Area of pipe = 3 ' 14 16 square inchep . .  Applying the rule, we 
velocity of d ischarge varies b ut little from the theoretical. fin d  the q uantity of stl'am discharged ·per l>econd= 3 ' 1416 x 
We refer to that in which the water flo ws through a mouth (1 4 '7+ 42) x V(19 '7 - 14 '7)+(t x 1 4 '7) = 0 '785 pounds . The 
piece shaped to the form o f the contracted vein . This vol ume of this steam is 0 '785 + 0 '0487 = 16'1 9ubic feet. and mouthpiece has a length about e qual to the diameter, and is th e vel.:>city of discharge is 16 ' 1 + 1 02 18 = 739 f,'et per sec. constr ucted. with a bell shaped mo uth , its  diameter being d e  ond ,  0 0218 being the area of  the p i pe in square feet. creased f.lt tho middle of its length to atout eight tenths of With the formulas given r.'Jove, our readers will be able its origin al size. Experiments with this kind of month to sol ve nearly any q uestion that may arise regarding tbe 
p iece iil the case of steam, ho wever, sho w varying cOrfRcients �fRn1\: of steam . with sufficient accuracy for most practical 
of velocity for disch arges under d ifferent pressures. The purposes . 
table given belo w will illustrate this. ------------� ........ � . .. -------------
TABLE OF COEFFICIENTS OF THE VEL OCITY OF DISCHARGE OF 

STEAM INTO THE ATMOSPUIGRE, THROUGH A MOUTHPIECE 

HAVING THE FORM OF THE CONTRACTED VEIN. 

Pressure in pound� per square 
Inch above atmosphere_ 

1 
5 

10 
20 
30 
40 
50 
60 
70 
80 
90 

100 

Weight per cubic 
fo o t .  

0 0396 
0'0510 
0 0598 
0 0815 
0' 1025 
0 '1232 
0'1 436 
0 1636 
0' 1 833 
0'2030 
0'2224 
0'2410 

Coefficient. 

0'93 
0 85 
0'78 
0 71 
0 69 
0'68 
0'67 
0'66 
0'65 
0'64 
0 '63 
0 62 

These coefficients have been de termined experimentally 
for ori fices varying fr;>m four tenths of an inch in diametar 
up to one and a half inches. We will now explain ho w to 
nse them, illustrating by an e1\:ample. 

The expressiou for the theoretical velocity is v =V2gh, or 
the velocity of d ischarge in filet per second is  equal to the 
aqual e root of twi ce the acc"leration due to gravity multi 
plied by the h ight d ae to the effecti ve presRurp . The actual 
veiocity is eq ual to the theoret ical velocity multiplied by t he 
proper coeffi ci<·mt. 

EXAMPLE : With what velo�ity will steam at a pressure of 
50 ponnds by stf'am gage issue into the atmospht're through 
11 mou thpiece having the form of the contract ... d vein ? An
swer : 50 X 144 = 7200 pounds pressure per square foot. 7200 
+0 '1436 =501il9 feet = hight d u., to pressurp. V64 '32 x 50139 
x 0 '67 x 1203 = velocity of efR u1\: in feet per second . Cor 

rections can be applied to the coefficieuts gi ven in the pre. 
ceding tahl", to adapt them to other cases than that in which 
the ste am iosues through a mouthpiece ha ving the form of 
the contracted vein . 

For a tube havh,g roullded edges, and a length equal to 
{)nce and a half the diameter, ded uct 0 '03 fr' ,m t h e  coeffic
ient for any given pressure. For a tube with square edges, 
and a length from once and a q uarter to twice and a h al f' 
the diamet.er.  ded uct 0 '13 from the coeffic ient,. For a plain 
tube whose length is 12 t imes the iliameter, deduct 0 -24 from 
th" coefficient. W hen tbe length of the tube is 24 times the 
diameter, deduct 0 '28 from the coefficient. 

To find the velocity of efRu1\: through an orifice in a thin 
plat'l, the thickness of the plate being not more than one 
tenth the diameter of the orifice, correct the coefficients gi ven 
in the table as follows : Deduct 0 '36, when the pressure dol'S 
n ot e1\:ceed half a pound per square inch. Deduct 0 '21 when 
the pressure is equal to one atmosphere. 

We will give an enmple in OM of these eases, as it will 
illustrate the method of pro�eeding for all : Suppose steam 
·{)f 40 pounds pressure per gage ksues through a pipe onE' 

EZEKIEL PAGE. 

We regret to hear of the demise of Ezpkiel Page, formerly 
of Boston, Mass. , inventor of the machine for turning oars. 
Mr. Page's name has been associated with this particular 
branch of industry for more than a generation ; and at one 
time he posseesed thA only factory in the world wherein oara 
were made by machinery. Inneed at the present day the 
chief busine�s connected WIth the oar trade in this country 
remains in the hands of the Page fami ly. The manufacture 
has been so perfected that little chance remains for improve
ment. It is difficult to obtain a poor article from any con
cern where the Page machinery is used, because the mech
anism nover slights its work, bllt imparts true and e1\:act pro 
portions to every pie! e of lumber. Clum sy ill-shaped oars 
must be looked for in shops where the labor is done by hand. 

Ezekiel Page's first improvement in tll is line was patented 
in 1842. for a n e w  method of sawi ng out the oar l umber. 
The old method was to saw ihA logs into sq uare sticks equal 
in size to the wUth of the oar blade, on� oar being cut from 
one stick. By giving a peculiar movement to the carriage of 
the saw machinery , Page was enabled to get two oars out of  
the same block. He p 70duced two bladps where only one 
before was made. This gave him the oar monopoly and 
entitled him to rank as a benefactor of the race. His name 
will be for ever honr,red by every loyal boatman. 

Page's ne1\:t im provement, patented in 1845, was a mech-
3.p.i�m for p rod ucing the swell on the oar handle. This he 
accompli8hed by means of a contrivan ce for moving the 
slide rest of the lathe , in such a manner as to compel the 
c utters to shape f'le wood to th e exact fOl m required. 

Ezekiel Page, at the age of 62 year� , res' s from his labors. 
He never made much noise in t he world , Mi d yet he contri b 
uted, for the use o f  h i s  fel:ow m en, a discovery of immen se 
eponomical importance. TLink of the milliuns d oars now 
used in all parts of th e world, and then rpmember that he 
taught us how to double the number out of the same piece 
of wood. 

Thf're is one other legacy that lie has left us, more precious 
f"ven than hi s use ful inventions. It is th e  record of a gen. 
erou�, upright, am iable and well· spent life. Ezekiel Page 
was an honest man . 

------___ �.�f . '  ____ --_:____=::_---
Friction of Water In Pipes .. 

In our article on this subject, on page 48 of the current 
volume, the form ulas should have been printed as follows : 

1. Prony's formula : 
h = 0 '00040085 x (L + d) X [(v + 0 ·15412)2 - 0·02375]. 
2. Brooklyn Water Comm 'ssioners' formul a : 

h = 0 '00046749 x (L +d) x (v + 0'397)2. 
8. Lane'� formula : 

h = 0 '000625 X (L+d) ( v�. 
We repUblish them, as, separated from the 'l"f'rbal expla.. 

tions given ill the article, they might be mlsunder<tood. 

To manufacture chlorate of potash on a l arge scal e, it has 
heen recomm .. nded by W. Hunt to adopt tl,l' fol lowing 
method : Milk of lime i� made to trickle down over brick�, 
plaood in a tow"r where it comes in  con t act with a contin uous 
current of chlorine gas. etlorate of lim e is the chief pro· 
d u ct, and , by trtating this with ch l oride o f  pota� "ium, ch'o
rate of potash is formed , w!ich can be purifie d by crystalli· 
zation . 

YELLOW GLASS FOR PHO'fOGRAPHIC PURPOSES. 

The follo wing simple method of testing the a ctinic prOf er. 
ties of yellow glass for dark rooms is by Le Neve FOt'l er, 
and the only apparatus required is  a chAap glass pri�m. 
When a stri p of whit e paper is  l'laced on a d ull black sur
face and looked at, t.hrough the prism ,  by dayligh t, it h as 
the appearance of the rainbow, sh owing a complete spec . 
trum . On bringing th e yellow gla ss in question bet we, n 
the prism and the str ip of white paper, tho�e colors which 
are absorbed by tite colorpd glass disappear. If on look, 
ing through the prism any blue or violet rays are seen,  it is 
certain that the glass transmits the chemical rays and hence 
is unlit for photographer's  use. If only red and yello w be 
seen , it is non actinic. 

TESTING SULPHATE OF ALUMINA. 

Sulphatfl of alumina frequently contains an pxeess of ucld 
which injures it for use in dyeiBg. Whether  th e sulphuric 
acid bi" present in e1\:cess is easily ascertained hy st.irriLg the 
pulverized sal t into alcohol , which d issolvps the free aci d 
but not the salt. It is then only necessnry to filter t h e  Folu, 
tion and test for acid with litmus. The amount of sul phn ric 
acid can a'so be obtained vol nmetrical ly.  Pure sulphate of 
alumina produces with a decoct i on of campeacb y WOJd a 
dark violet or purple color. If free acid be p resent, the 
color is browner. 

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

PROGRESS OF THE HOOSAC TUNNEL DURING THE MONTH Ol!' 

JULY, 1873 . -East end section : Hea,ding com pl eted Decf'm' 
bel' 12, 1 872. Central section : Head ing advan ci::l. westward , 
151 feet. West end section : Head'ng ad van ced eastward,  
137 feet . Total adyance of headings d uring m on t h ,  288 
feet. Length opened from east end westw8I d ,  1 4, 235 fef't ; 
length opened from west end ea stwn rd,  9,677 f..-ct. Tot al 
' ength s  opened to August 1 , 1873, 23, 9 1 2  feet. Length reo 
maining to be opened Augnst 1 , 1 , 1 19 feet. 

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

ALBUMEN EXTRACTED FROM MILK -S"h walbe has found 
that if oil of mustard be add ... d to cow's milk ill the pI Opor· 
tion of one drop to 1 -1 drams, the milk does not coagu l ate  
even after being kept for a con siderablfr period : but that 
the caseine is transformed into al bumen . If  this d iscovery, 
says Lee Mondes, is  confirme d , it will be of consid erable im .  
portance i n  t h e  printe d fabric i n d m try. 

- - -
SQUEAKING BOOTS AND SHOES. -To prevent the soles of 

boots or sh{)es from squeaking, F ays the Shoe and Leather 
Chronicle, rasp, with a coarse rasp, the outsole a nd insole, 
and every other piece of leather that comes in contact in 
friction by the acti on of th e foot. Then apply freely good 
wheat or ry e paste. If this is well attended to from hcel to 
toe, the boot or shoe will not squeak . 

------------� ....... .  � . .. ------------
CoLT'S FmEA.BltS COllP'An has just received an order for 

80, 000 pistol!!. ISmith & Wes!on have commeneed work upon 
20,000 Russian pistols, and will make about 150 daily. 
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[Contimted from jir8t page.] 

in 1786, substituted large chambers of lead for the glass 
vessels used by Ward, that the manufacture of sulphur· 
ic acid on the large scale, and ' at a greatly reduced 
price, became an established fact. It was found that, in 
working these . chambers, a comparatively small quantity 
of niter could convert a very large amount of sulphurous 
acid into sulphuric, and chemists consequently set them
selves to study the reactions that took place. 

'fHE SULPHUR BURNERS. 

'rhere is a compound of nitrogen, known as nitrogen tri
oxide, N203, that is, 2 atoms of nitrogen combined with 3 
atoin s of oxygen, which will yield up at once, to sulphurous 
acid, one atom or equivalent of oxygen, just sufficient to oxi
dize the sulphurous into sulphuric acid. This nitrogen trio 
oxide, having lost one atom or equivalent of 
oxygen, will take up its lost oxygen from 
the air, if mingled with it, and again deliver 
up its oxygen to another r ortion of sulphu
rous acid, and so on ad infrn;itum, acting as a 
carrier of oxygen from the air to the sulphu
rous acid. All that we ha}"e to do, then, is to 
mix sulphurous acid gas, air, and nitrogen 
tii-oxide with some steam, the water of which 
is an essential ingredient in sulphuric acid, 
in a suitable vessel, to obtain all the oil of 
vitriol needed. On the large scale this is one 
of the mOdt complete and interesting opera
tions of practical chemistry. 

On entering chemical works, where oil of 
vitriol is made, our attention is first directed 
to the 

SULPHUR BURNERS. 

These consist of small furnaces built of brick, 
a section of OIle of which is shown in the il
lustration above. Their sizes and number are 
regulated by the amount of sulphur proposed 
to be burned in a given time. The bed of 
each burner consists of an iron plate, termed 
a burner plate, on which the combustion of 
the sulphur takes place, and underneath 
which there is a tIue (as seen in the illustra' 

\ \ \ 

/ 

tign. connected in the rear with the chimney or shaft)_ 
'rhrough this flue and underneath the burner plate, a con
stant current of air circulates. Its object is to regulate the 
heat of the plate, which might otherwise become so hot al! 
to volatilize the sulphur. Each furnace is provided with a 
door, closed with an iron shutter but sufficiently loose to al
low enough air to enter to completely oxidize the sulphur 
which burns into sulphurous acid. Into each burner the 
workman throws at intervals a shovelful of brimstone, as 
the crude material is sometimes termod. The moment this 
is done, he takes up an iron receptacle about a foot long-, and 

4 or 5 inches wide and 
deep, termed a niter pot. 
'I'his is rapidly filled about 
half full of nitrate of soda, 
and covered to the depth 
of an inch or two with oil 
of vitriol from an earthen
ware pitcher at his side. 
Tae niter pot being charged 
at the mouth of the bur
ner, the workman pushes 
it with a two pronged iron 
fork into the now glowing 
sulphur to about the mid
dle of the furnace. The 
door is closed, and the same 
operation repeated with 
each burner until all are 
charged. 

We have seen how neces
sary llitrogen tIi-oxide is 
in the oxidation of sulphu
rous into sulphuric acid. 
This nitrogen tri-oxide, 

NITER POT AND FORK. however, is not at once pro-
duced. The fumes from the niter pot, from the action of 
the oil of vitriol upon the nitrate of soda, . consist of nitric 
acid, N05• But in the chamber this nitric acid yields up 
nearly all its oxygen to the sulphurous acid, becoming re
duced to NO, or nitric oxide. This nitric oxide, meeting 
with the air in the chamber, abstracts oxygen. becoming 
nitrogen tri-oxide, N203, which we have considered . as the 
carrier of oxygen from the air to the sulphurous acid. 

Although sulphur is almost exclusively employed in this 
country as the SOurce of SUlphurous acid, in England very 

large quantities of iron bisulphide, known as iron pyrites, 
are used. The mineral being often a bright. brassy looking 
ore, is sometimes termed fool's gold; from the fact that many 
inexperienced persons are deceived by its appearance. Where 
it occurs in large beds or veins, and �specially when it con
tains a small percentage of copper, it may be economically 
utilized as a source of sulphurous acid. This is the case at 
Anthony's Nose, on the Hudson river, where chemical works 
were erected a few years ago by Mr G. W. Gesner, a manu
facturing chemist of New York, for the purpose of utilizing 
an extensive bed of pyrites thai occurs in the hills close by. 
This deposit of ore was originally developed in the hopes of 
finding copper, but the great mass of the ore is hard, com
pact iron pyrites. In the production of sulphurous acid, it 
is burned in high, narrow furnaces. When once kindled, 
the mineral contains sufficient sulphur to support its own 
combustion. The workman has only to keep the ore well 
stirred up or " tickled " at intervals, the ore being supplied 
to the furnace by a door at the top, and the residue, when 
the burning is completed, carefully raked out from the bot
tom. From the sulphur burners. then, or from the pyrites 
kiln, let us follow the mixed sulphurous and nitrous fumes, 
through a flue, seen on the left in the illustration ,  to the 

LEADEN CHAMBERS. 

Here we have an immense room or series of rooms, whose 
top, bottom, and sides, are constructed of 5 Ibs. sheet lead, 
or lead that weighs 5 Ibs. per square foot. The walls and 
top are sustained by a framework of wood, to which they 
are fastened at intervals by leaden straps,  fixed to the cham
ber, and overlapping the wooden frame, while heavy col
umns of wood or iron beneath serve to support the great 
weight of the structure above. The room under the cham-

MANUFACTURE OF OIL OF VITRIOL. THE LEADEN CHAMBERS. 
be;:os contains the bins for the storage of the sulphur and 
niter used. Lead is used in the construction of the chambers, 
because sulphuric Mid halS but little oxydizing effect on it 
except at a high temperature, but no solder can be employed 
iu joining the sheets, because this soon gives way. The 
heavy sheets of lead must be cemented at their edges in some 
way that will make a tight, strong j oint, and one that the 
acid cannot eat through. This is done by melting the edges 
of the sheets together by m!lans of a blowpipe, done by 
men technically called lead burners. The l ead burner is su])
plied, through long tIexible tubes, with a current of hydr�
gen gas and one of atmospheric air. The hydrogen is gen
erated in the usual manner, by the action of dilute sulphur
ic acid on metallic zinc, and the air is supplied from a pair 
of bellows, operated by an attendant. To avoid any risk of 
explosion, the gases are mixed just before combustion in 
the blowpipe itself. The combustion of the mixed hydl'o
gen and atmospheric air gives rise to a very hot flame, by 
means of which the lead burner melts the clean edges of 
the soft metal together, making a joint that will last as long, 
of course, as the lead itself. Considerable practice and skill 
are required in the operation, and a horizontal j oint is made 
more easily than a vertical one . .  

Steam is admitted into the chamber, by a small pipe, fit
ted with a stopcock, as seen with the attendant in the illus
tration. Finally, we have a vast IIpace inclosed on all sides 
with lead, and filled with dense suffocating fumes of sulphu
rous acid and nitrogeh tri-oxide, mingled with the more 
harmless vapor of water and atmospheric air. Here take 
place the chemical transformations previously shown, and 
here the production of sulphuric acid goes on uninterrupted. 
ly night and day, to the extent, in the largest works, of 
thousands of gallons daily_ 

The capacity of some of these chambers, the largest of 
which are found in England ,  is worth noting� Mr. Schole
field, of Bradford, near Manchester, has a chamber 70 feet 
long, 35 feet wide, and 35 feet high, with a capacity of 85,750 
cubic feet. At Spence's chemical works, Newton Heath, 
England, there is a chamber 75 feet long, 40 feet high, 50 
feet wide, containing, consequently, 120,000 cubic feet, or 
room enough.to inclose two or three good sized houses. Mus
pratt Brothers and Huntley, at Flint, North Wales, have a 
chamber 140 feet long, 241 feet wide, aud 19t feet high. 

Fixed to the side of the chamber, and shown in detail in 
the illustration, we have a drip for testing · gravity. This 
consists of a leadeu receptacle, into which the acid formed 
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in the chamber trickles or drips, through a pipe perforating 
it. The acid is caught by means of a trough or spout ruu
ning along the interior side of the chamoer, and is tested, 
when received, as to its speci-
fic gravity by a hydrometer. 
The acid formed in the cham
bers falls with the condensed 
steam, and collects on the bot
tom or floor. This liquid has a 
specific gravity of 1 '55, stands 
at 45° Baume's hydrometer, aud 
is kuown a8 45 or chamber acid. 
Contaiuing 50 per .cent real acid, 
it is frequently used for various 
purposes, as the manufacture of 
superphosphate of lime. Its 
concentration, however, as we 
shall presently see, is generally 
carried much further. 

We have seen how the nitrous 
fumes, or nitrogen tri- oxide, aet 
the part, simply, of a carrier of 
oxygen from the air to the sul
phurous acid. Theoretically, 
then, when once the chambers 
contained the requisite amount 
of nitrogen tri-oxide, this should DRIP FOR TESTING GRAVITY 

suffice for the oxidation of an unlimited amount of sul
phurous acid. Practically, however, from 6 to 10 per cent 
of niter, in proportion to the sulphur, is ordinarily required. 
Thi s is owing to the fact of so much nitrogen tri oxide be
ing carried up the chimney, or stack, with which the cham
bers are necessarily connected to maintain' a draft through 

th�lll. To save these fumes we have what 
are called 

COKE COLUMNS. 

or " Gny Lussac's Towers," from the name 
of the illustrious chemist and invento:r. 
These consist of high narrow chambers lined 
with lead, and filled with pieces of coke, 
down through which oil of vitriol is caused 
to drip from the top, The towers are con· 
nected, as seen in the illustration, the first at 
the top with the end of the chamber, the 
second joined to the first at the bottom by a 
leaden tIue, and finally the top of the second 
tower connected w ith the stack. The waste 
gases of the chamber, containing the nitrous 
fumes, are thus compelled to pass down the 
first tower and up the secolld, before escap" 
ing. In their passage, the oil of vitriol, 
trickling through the coke, largely absorbs 
the nitrous fumes, so th:;.t by .. this method 
the amount 01: niter used is reduced 50 per 
:lent ; the acid containing the nitrous com. 
pounds is then returned to the front of thl! 
!'hamber, where the heat is sufficient to libe. 
rat<:l the nitrous fumes again. 

To effect the first concentration of the 
chamber acid, it is run off into 

LEADEN CONCENTRATING PANS. 

These aI'e shallow leaden vessels, made of very stout sheet 
lead, and set in a furnace upon wrpuo:ht iron plates, which 
receive the direct Ilame of the iUL. Three, four, or more 
pans are generally used, and connected together by siphons. 
In the lead pans, the concentration is carried up to 60° Bau
me and specific gravity 1' 75, at which point, at the heat 
necessary for evaporation, the acid begins to attack the lead. 
This is termed 60 acid or pan acid, and is sometimes sold 
and used for various purposes . .  Neither the manufacturer 
nor the trader, however, is satisfied with this degree of cou
centration. From the lead pan s, the acid is usually run off 
into pla·tinum stills, where it is concentrated until it attains 
the specific gravity of 1 .  '842 and stands at 66 Baume, when 

THE COKE COLUMNS. 

it is ealled 66 acid or oil of vitriol. These beautiful whit& 

platinum stjIls are very expensive. A still capable of making 
100 carboys, or 16,000 pounds, a day will ' weigh only 200, 

pounds, yet cost $20,000, or at the rate Qf $100 per pound. 
And yet platinum is the . only available metal which will1 
withstand the action of sulphuric acid. at the high degree of 
heat, 600° Fah. , necessary for the maIlufacture of oil of vi
triol, or 66 acid. Even this metal, in the course of time, be
comes so thin at the bottom of the still that it must b,e; 
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patched or renewed. When a break occurs, it  is sometimes 
soldered with gold. To avoid the large outlay of capital 
for a platinum still, various suggestions have been made as 
to the use of other materials, and various forms of appara
tus have been devised for the final concentration of sulphu. 
ric acid. 

------ '-- ,� '- "" 
""--':_> '-0 _ _ _ . -- --""-.: .:I_- -- � - I '  ' !  

Great Britain amounts to about 200,000 tuns, that made in 
the South Lancashire district alone exceeding 3,000 tuns per 
week. 

We are indebted to Messrs. Gridley & Coffin, proprietory 
of the Phcenix Chemical Works, and to Mr. Saunders, the 
superintendent, lor facilities afforded in making the illustra. 
tions connected with our article. 

'----------�.H .• � . •• ------------

NORWAY AND SWEDEN. 

An esteemed correspondent, now traveling in Northern 
Europe, remarks as fonows : 

l I S 
HARRIS & HEWITT'S PATENT SASH CORD FASTENER· 

The object of the invention represented in the accompa. 
nying engravings is to dispense with the knot commonly 
used to fasten window cords to sashes. Any one, who has 
ever attempted to re.adj ust the old fashioned though simple 
arrangemput, will not fail to appreciate the utility of the 

" Never could more dissimilar nations be united under 
one government than Norway and Sweden. Norway clings 
with the most absurd tenacity to old things and old ways of 

c:: doing them, while Sweden is ready to advance with the rest 
.. of the world . The difference appears strikingly on the line 

LEADEN CONCENTRA'l'ING PAN::;.  
Although gl:l.sS has been tried, and used in England, we 

know of no apparatus more ingenious and effective than the 

PATENT GLASS CONCENTRATING RETORTS 
) 

shown in the large illustration (front page), and now in sue· 
cessful use at the Phceuix Chemical Works, South Brooklyn, 
N. Y. Here we have eight glass retorts, each hold ing about 
five gallons, and each set in a separate sand bath, in furnaces 
charged from the side. The acid from the leaden pans enters 
by a siphon, the upp(�r retorts of each set or series, and flows 
out, after attaining a certain hight, by a glass tube, into th e 
next lower vessel. By the time the acid has reached the lower 
retort,it is concentrated up to strength, that is, 66° Baume. It 
then flows out iutv a leaden pipe set in a trough of running wa· 
tel', where it is cooled to some extent, and whence it fiows into 
shallow lea0 en pans to undergo a further reduction of tem· 
perature before it is packed for tb e trade. The goose neck of 
each retort is connected with a leaden pipe, seen in the illus· 
tration between the two series. This pipe joins a flue (seen 
on the left, rising from the lower en d of the furnace) which 
conveys the mixed vapors of acid and water, evolved during 
the concentration, to a condensing chamber, also of lead, 
where the acid, which would be otherwise lost, is recovered. 

Although of so fragile a nature, the inventor informs us 
that, with care and attention, it is not very often a retort 
breaks ; he had not lost one during the last six months. 
When this dae!! happen, however, means are provided in the 
slmj:e of a channel, which runt! under and communicates with 
each sand bath containing the retorts for the purpose of re 
covering all the acid possible and delivering it into a recep· 
tacle in front of the furnaces. 

This apparatus of concentrating retorts is far cheaper than 
a platinum still. The glass retorts, with their furnaces and 
connections, capable of· concentrating 100 carboys daily, will 
cost about $2,000, while a platiuu,m still, capable of doing 
the same work, will cost $20,000. 

We now fol�w the acid from the concentrating retorts to 
the cooling cisterns, where our illust:ation shows the work· 
man 

:PILLING T HE CARBOYS. 
This is done by means of a leaden siphon, provided with a 
Iltop cock. Care is taken not to fill it quite full, otherwise 
the absorption of water from the air by the acid, in the 

I '  . , 

FILLING THE CARBOYS. 
course of time, will cause an overflow. A carboy is a large 
blown glass bottle containing eight or ten gallons, packed in 
hay or straw and set in a square wooden box. The mouth is 
closed when full, to prevent spilling and access of air, as 
far as practicable, by a stopper of clay, which is covered 
with a common canvas rag, and the whole smeared outside 
with tar. This makes a primitive rough.looking package, 
and one extremely liablA to accident and breakage ; but the 
trade seems to be sati�fied with it. An opportunity is here 
afforded for some ingenious inventor to make an improve. 
ment. 

When once the glass is cracked or broken at the bottom, 
there is a sudden end of the carboy, as beth straw and wood 
soon beCOme converted into soft charcoal. " These carboys 
are transported all over the country, and, when emptied, reo 
turned to the manufacturer, if not too distant, to be replen. 

ished. 
The quantity of oil of vitriol annually manufactnred in 

of railroad between Christiania and Stockholm. The rOlld 
is about 400 miles long, of which, say, 100 are ia Nou'ay 
and 300 in Sweden. The ti.:ne for express trains is about 20 
hours . Of this, something like 8 hours is taken for the 
Norwegian 100 miles, leaving 12 hours-really, only 1 1  
hours-for the Swedish 300 miles, or 12 miles against 25 
miles per hour. But most of the travel in Norway is by the 
very old fashion of carrioles and post horses, the principal 
roads-under government care-bemg in good order and the 
speed averaging, with push, six or seven miles per hour. 

The American Consul in Christiania-whicD is the only 
live part of Norway-is trying hard to get our mowers and 
reapers into use there, though thus far with indifferent suc
cess. In S weden, these things are being taken hold of with 
something like freedom. The Swedes are, evidently, a con· 
triving and mechanical people, and in such things very 
much in advance of their neighbors. They are j ust the 
kind of people to be at home in America, and the very best 
kind of people America could have. In both countries, as 
well as in Greut Britain, I heard the loudest kind of lament· 
ation over the great emigration to America. Lack of labor· 
ers causes strikes and high prices, they say, and reduces the 
meaus of the old countries arid the values at the same time. 
Land, generally, seems to have touched its highest point 
everywhere on this side the ocean, and to be falling with no 
little rapidity, and with an ever diminish;ng number of 
purchasers. Of course, I speak generaUy and not particu
larly. What shall we do about it ? seems to be an absorbing 
question, in each of the countries through which ' I  have 
passed. The story of success in America flows back from 
every pen ; and those who remain, having friends who have 
gone before, are in nearly every case anxious only to get 
away themselves." 

-----------.� .. � ... --------�--
Ort;:;ln or Plag ues. 

Dr. Tholozan , physician in chief to the Shah of Persia reo 
cently read a p aper before the French Academy of Sciences 
on the origin of pestilence. It has been gerierally believed, 
he said, that t.he plague or eruptivlLfever wo.s, exclusively 
engendered in low, warm, and marshy regions, especially in 
the north of Africa and in Asia Minor. This opinion is, 
however, without foundation, and a large number of facts 
as well as the evidence of past in1lictions, prove that the 
disease may originate in any iatitude, under all climates and 
in all countries, however elevated. It is not a consequence of 
climate or meteorologic infiuence,nor even the necessary con· 
comitant of unhygienic causes, however energetic. Famine, 
for instance, breeds typhus fever rather than the plague. 
'fhis exclusion of all physical origin leads to the con· 
viction that the malady is due to some animal ferment ; the 
pest, in short, is an organic fermentation . 

M. Thobzan added that he considered the deadly forms of 
pestilence so common in Kurdistan to be principally due to 
the intimate contact of the inhabitants with their sheep in 
unhealthy and badly aired cabins. 

----------... H ••• _. __ � ______ _ 
Shocking ACCident. 

J. E. E. , of Pa. , says th at Miss Craft, a young lady from 
Beaver FaIls, Pa. , while in a flouring mill, was standing near 

two upright shafts that were revolving at the rat@ of fifty 
revolutions per minute, one of the shafts being covered 
with sticky corroded oil. , Her dress, being of light material, 
touched and adhered to it ; and instan.tly winding around the 
shaft, ' she was drawn between the two (they are only a few . 
inches apart) which caught ber flowing hair, then tearing tllB 
entire scalp from her head, to the eyebrows. One leg was 
badly fractured and she was much lacerated and bruised. 
She lies in a critical condition and her physicians have no 
hopes of her recovery. 

Upright running shafts are always dangerous, and owners 

new device. An old knot is very commonly drawn up int<) 
the hole through which the cord passes, and requires no 
small exercise of time and patience to force it out. This o Dly 

begins the trouble, for the rope has become hard and j ammed , 
and persistently refuses to untie. After breaking off his fill 
ger nails and working himself into an uncomfortable perspi
ration, the operator, probably with a few for<lible interj ec
tions. settles the difficulty by hacking the obdurate knot off 
with his knife. Then he pokes the rope carefully through 
the hole again, triumphantly ties a new knot, and pulls down 
the sash with a sigh of relief: The window descends nicely 
until within two inches of the bott@m, and declines to move 

any further. He pulls, and pitches his whole. weight on it, 

and gets mad , and screams short texts not taught iu S unday 
schools, and finally tries to push it down with his foot, and 

in doing so breaks a pane .of glass. Then he retires for It 
short distance, and sits down on a tool box and glares. Event
qally he discovers that the cord, by cutting off the k.not, has 
l:*:lCome tOO short, and the weight is jammed against the pul

l�y :  and consequently, after briefly communing with the 
vi-eight and the cord and everything in any wise connected 
with' the window, he puts on his coat, and goes down the 

street for a new rope, which, aft"r considerable tribulation , 

be manages to adjust. 
All this trouble is obviated by the little fixture herewith 

illustrated, the cost of which is only nominal, being, at reo 
tail, less than six cents to a window. .It consists of a short 
cylindrical casting with a taper hole through it, through 
which the cord is passed after being threaded through th!' 

opening in the edge of the sash in the usual manner. There 

is also a serrated wedge, which is pressed into the hole in 

the fixture beside the cord, as shown in the illustr!1.tion, fast· 

aning it very securely. This wedge is so proportioned that 

it is impo�sible to draw it through the casting, and no mat· 

ter how hard it may be dra.gged up, a slight pull at the short 

q. :1 

should have them encased with wood boxing (�nd 'Of · the cord will instantly release it for renewal or re-ad-
--------_........ • jus'tme!!lt. No special preparation of the sash, different from 

.New Photo�PI'ocess. 11hat ordinarily made f'Jr the knotted cord, is necessary. 
A recent improvement, alIDotinced by Mr. Burgess, a ph()- The 'expense of this fixture, it is claimed, in first hanging, 

tographic artist of Peckham, England, consi5ts in sensitiz- iis more than saved in time and cord. It has been tested Ol' 
ing gelatin by means of bromide of silver. The mixture is examined, and is approved, by the leading builders and ar
applied warm to the glass plate, and the picture may be chitects 'of Newark, N. J .  
taken with the plate either wet or dry. The time of ex- Patented July 22,  1873, by Horace Harris IlUd Frederick 
posure is the same as for the ordinary wet collodion plates . .  Hewitt, 788 Broad street, Newark, N. J . ,  from whom fur' 
The alkaline.pyro developer is used, the picture making I ther particulars may be obtained. 
its appearance rapidly, with any required degree of intensi- ' • ••. � ••• ------
ty. The new process promises to compete sharply with Al'PROACHlNG EXHlBITION AT, MONTREAL. -An agricu. 

the ordinary collodion prOCel!8. tural and industrial exhibition will be held at Montreal on 

-_____ .......... . September 16, 17, 18, and 19, 1 873. In all departments, the 
THE reason why common salt sOmetimea becomeS moist competition is open to exhibitors from any part of the 

when exposed to the atmosphere is because it is not pure world. The whole fields of agriculture and manufactures, 

Chloride of calcium and chloride of magnesium are impurl- commereial and domestic, are covered by the long list of 

ties generally present in tll'Ilt, and they absotb mOia ture premiums. Mr. Georges Leclere is the secretary, who will 
from the air. . illrnillh full parthulars if addressed at Montreal, P. Q. 
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THE GRE U EXPOSITION-LETTER FROM UNITED STATES 

COMMIS31ONER PROFESSOR R. H .  THURSTON. 

NUMBER 6.  

VIE�NA WELT-AuSSTELLUNG, JULY, 1873. 

T h e  work of the .i uries has, at last, bepn nearly completfld, 
and the ml'm bers o f  the intternatioual jury are leaving Vi
enna for their widely separated homes. 

I n  Gl'OUp XIII ,  which embraces machinery and means of 
transport, the work i� all done, even including the awards 
of the gr"M Ekren Dip!om, unless, as is almost invaria
bly t h e  ea,e at s ue!:. exhi bitions, a few tardy or careless ex. 
hibi tors have been o verlooked. 

The p ublication of the a wards will not be officially made 
fat' some w�eks ; out it seems well understood that the dis 
trib ution has been made with unusual · discrimination ; al · 
tho ugh the us ual error of too great liberality will, very 
pro hably, be noted here, and an, occasional obvions mistake 
m ay s ubj ect th� j ury to severe ,criticism. 

Of these awards, the ITllited States section is generally 
supposed, and probably with good reason; �o have received 
a li beral share . and to have tak",n a proportion of the med
als fo r " Progress " entirely beyond comparison with that of 
any other natio n .  The richness of  our o wn section in orig
inal and v·al uable mechanical devices is thus well illo.s
trated. 

U nsati8factory and incomplete as our exhibit in the Ma
cll i n e ry Hall appears to e very American engineer, it seems, 
to the E uropean, remarkably rich in valuable novelties. 

It will probably be fo und that, should any of our peopl e 
find th",Ill :161v,· s unde�ervedly overlooked, or their exhi bits 
not as fully appreciated by the j uries as they I3hould te, 
their misfortunes will, i n  most cases, he a conseqnence of 
their Own errurs, either in n eglecting to secure good repre
sen tatives h ere, or in the still less excusable, although ex
tremely freq Ut'n t, neglect to prepa:-e for the j ury exact and 
min ute descriptions af their apparatus and o f  their claims. 

- American exhibitors have been vastly more careless of th ... ir 
own in ter ... �ts, as a r u le, tban have the exhibitors of any 
other nation.  Should the result prove that we have been 
k:ndly dealt wit h ,  it must be attrilmt ... d to the conscien
tiousness of the juries, and to the peculiar ingenuity and 
the exceptional merit displayed in o ur . machinery depart · 
ment, rather than to the efforts of t hose most dir�ctly in ter
eeted in securing cue f ul examination and thorough discus
si,m of the merits of individ ual exhibits . 

One of the IllOSt interesting record s in our notebook is 
that of a day spent in koking over the 

STEAM lllNGINES, 

of which a large number, of all sizes and .varieties, ate dis ' 
tributd thro uglJ O ut the exbibition. The larger !'xamples 
of stationary engines are, very generally, more or less exact 
copies of  the Corliss. The Salzer engine, whjllh i� .one 0 /  
t h e  large::!t o n  exh ibit ion and w ilich has attracted special at
tention, would Le considered a modified Corliss engine-a 
modi dcation a.lso which i�, on the whole, in the wrong direc
tion. I t  "p �Q.rs in my notebook under tbe d �nomination of 
" the Sickels C,)rli�s-G reene engine of the S wiss sect;on. " 
It has a " droD cut'off "�the in vention o f  Sickels-and has 
the poppet valvl-) wh ich i, usually found on A ll.Ierican en
gines o f  the S ickel3 type. Its governor determines the 
poin t of cut-off, and it is tht'refore, so far, a Corliss engine. 
The peculiar mot ion adopted for engaging and diseng"ging 
is something intermlldiate bet ween that of Corliss and one 
of the systems o f  Greene. The engine has a condenser, and 
is said to work with a creditable degree of economy. 

Comparatively fe w of the Corliss engine!! seen here are 
precise copies  of the original. B uilders have usually en·  
deavored to p rod uce some difference of «etail , which they 
claim to be peculiar to themselves, and to be improvement; 
up0 n the standard m achines.  They Reldom or never suc
ceed , h owever, in either avoiding its defects or in introdu· 
cing impro veme nt s. The defflcta of the Corliss engine are 
hot nu m erous, and those whi ch exist are inherent iu that 
p,'culiarly ty pical and unique design which lIas grown into 
itR most p erfect sb 'lpe in the hands of its originq,tor. To 
eradicate them n ecessi tates a change in every detail and the 
co mplde transformation of the whole design. To effect im
provement" the engineer who makes the attempt must ex
cel all who have yet made .a  si milar effort. . 

T n e  Corliss engin .. is a quarter (If a century old,  a.nd is, 
to day, very nearly as it was then , one of the most complete 
illustrat ions of a n.echaniclll type �hat can be found. It af
forde, to the /ltudent of meehanic&I " comparative anatomy, " 

one of his most interesting studies. But the Corliss engine 
cannot be claimed to be a perfect machir; e. English build
ers, wbo usually exhibit q uite a different style of f'ngine, 
while forgetting that an effective expansi:Jn (variable by the 
governor) can only be obtaint'd, so far as eng!neers have ytt 
learn " d ,  by the u s e  of a detachable valve gear, unless at th e 
sacrifice of delica cy in regula tion , have persistently adhered 
to the u"e of the steam jacket, a detail never seen in the 
Corliss engine_ The best 

ENGLISH EXHIBITORS 

havfl usually presented a type of engiue which is quite dif 
ferent from the Cor liss. The bed is usually fiat a o d  broad, 
and carries the cylinder, the guides, and the shaft pillow
blocks, as was formerly the universal practice with horizon
tal engines. The steam cylinder is j acke t ed ,  and the jacket 
is  fitted with inde pendent p i pes to su pply it witb steam and 
to d rain off water o f  cond .. nsation. The val ve gear is tbat 
of Meyer : t wo blocks united by a screw with right and left 
hand thread, riding on tbe back of the main valve. In at 
least one instance, the designer has shown h i s  appreciation 
of the importance of allowing the least possible clearance 
by dividing the valve and making of it t wo,  which cover 
port s at either end of the cylinder, instead of adopting the 
ordinary form with its necessarily long steam passages. 
The governor moves a valve in the s team pipe and the de
gree of expansion is determined by the engin eer, who, by 
nse of the SCl ew, separates or dm ws together the cut-off 
blocks as occasion may seem to req uite. 

One Engl i s h  firm exhibits an engine in which this is don e 
by a link motion, the link being moved by a Porter gov!'rn 
or. The Porter governor, it  may btl remarked, is to be mbt 
with in eve ... y part of the MI1chi nery Hall and its ahnexes. 
Even 'th e  rough .and awkward looking engines which drive 
the machinery o f  the breweries and the sug-ar mills are fre
quently supplied with this American rpgulator. 

The crank is usually given .up for engi nes o f  short strakA, 
and a disk, carrying a count�.rbalance, ' takes its pla'�e. 'fhe 
\i orkmanship a [ t h ese .statodard Brit ish engines is usually 
excellent, and several firms prespn t  machines of the best of 
wor:tmanship and having a mpst mf!guificent finish. Such a 
styl", of ·  fiI).ish I have n, wer been fo�tunate enough to see at 
homfl, even on engines " gotten up for the occasion , "  as these 
evidently arl!. One English engine, of considerabl e pize, 
has a plain steam valve at each end of the cyli nder, and. on 
the top of each, is an expansion valve, apparently of the 
" gridiron " sort, sliding tran81)er.�el'U. The time of its move
ment, relatively to that of th •. , main valve, is determined by 
an ingenions sYiltem of pondorous gearing, intermediqte be
t ween the valve motion sha ft and the m ain shaft, whose 
axes Ilre varied in position by the action of a large fiy ball 
governor. It may work well, as a numher of certificates ex
hibited by the build er claim that it does ; but the first i m
pression of the s tran S'er is that such a weight of gearing 
m ust add seriously to the cost of the engi ne, even if it does 
not impede the action of the governor, and add perceptibly 
to the resistance of the machine itself. I t  looks like a mons · 
trosity of engineering. 

T wo compound stationary engi ne� are exh ibited. One, in 
the Brit ish section , by Galloway, lias cylinders of 14 lin d  24 
i nches diameter, re8pectively, and a stroke of 2i f�et. Its 
cranks are set opposite each other. Regulation is effect .. d by 
" peculiar governor, re�embling Porter's in being weighted 
and running at high speed , which adj u sts the link o pprat ing 
the main valve. The sttam jacket is not uSf-d,  t h is im portant 
defect being supposed to be compensated by the reSUlting 
simplicity of the cylinder castings, and by the con venience 
with which the intermediate valves may be reached. Thi� 
enginfl is rated III 100 I.orse power, is well made, and moder
ately well finished. The 

FRENCH 

exhibit no stationary engines worthy of special notice, ex· 
�ept, pe:haps,  in one case, where an engine has been buil L 

·with crank shaft bearings' spread far apart with no other ap
parent object than th at nf placing the eccentrics inside. 
The awkwardness of the arrangem�mt · is something remark · 
able and not at all to the credit of the designer. The 

, !,!wras, 
beside the Sulzer enginll already n6tlced, exh ibit t wo Corli�s 
, .. ngines; and a fourth engine which combines the Corliss and 
the well known d.e" ice known umor;g our en dneers as the 
" French CII.Ul . " In this example, the condenser and air 
pump are contained in tlHl engine frame. 

The other engine, which would generally be considfred the 
best·of al l from the fact that it least departs from the stan
dard design, is well bnilt  and prettily finished. Its balance 
wheel is a mortise gear, and a very common feature of those 
foreign b uilt engines. The only stationary engine present
ed by 

BELGIUM 
is that of the great firm of Bede & Co. , which s eems, in the 
opinion of engineers here, to divide the honors with that of  
the GebrUder Su�zer. I t  is a " mixed Sickels-Corliss," and is 
one of the least objectionable of the new departures from 
the familiar American dpsign. The steam valves are moved 
by t wo separate heart-shaped cams. The trip and the regn 
lating apparatus are eseentially the forms of Sickels and 
Corliss respectively. 

GERMANY AND AUSTRIA 

exhibit se\'"eral Corliss engines, usually with useless changes, 
miscalled " improvements , "  and also a few engines of less 
creditabl e form. 

The Dingler compound engine is one of t h e  quietpst en
gines in the Exposition , and attracts attention by its noise 
lessnees and its rt.pidity of rotation. It seems to be litted 
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with continuously revolving valves, and to possess many 
peculiarities wLich will req uire further investigation. 

. 

On the whol(l, it may be <aid that the r,ow well established 
prin ciples of  Bteam .. ngine economy : dry steam , high press
ure, a maxim nm expansion, high piston speed, efficient �team 
jacketing, and perfect regulation : ar., not fully rtcognized 
in the de�ign of any one steam engine exhibited h ere, and 
that the be,t machines, of consid erable size, which are iound 
in th e ,exhi bition, ar e mor e or less exact copies of a well 
known st.andard A m erican engine. Of this, or of any other 
o f  tbe se veral leading forms of st" a m  engine which are so 
familiar at hom e, no single example is to be seen in the 

UNITED STATES SECTION. 
Of a smaller clasp, the two beauti f u l  little vertical engines· 

of th e New York Safety Steam PO lVer Company, . which 
are in operation ip. the American d"partment, are excellent 
examples. Their elegance of design , fine workmanship, and 
h igh fi nish attract attention and elicit many com pliments 
from visitors. The neat horizontal enlrine of the Norwalk 
Iron Works repre�ents also another of our best e11'orts in 
small po wers, and another small engine, furnished by Pick 
ering & Davis, is al ways under inspection. This latter en
gine has been designed especially for the use of the Undn
w ood angular belting. Its fiy wheAl is in line with the piston 
rod and is driven by a pair of rods and cranks, one on either 
side. The narrowness of the face of the wheel which is al-
10\Ved by the cord like belt pelmits this arran gement to be 
adopted without too great lengthening of the crosshead. 

J uclging by what is to be seen h,'re, it must be concluded 
that the bnilding of st ationary f,team engin es for general 
purposes has made vl:l'y l i ttle progress d uring the interval 
which has elapsed since .he Paris Exposition, which last per
m itted a similar i ntern ational lompetition, and i nderd, it 
may perhaps be said, uurlllg the la,t score of years. Cor
rec " prinCi ples are but little more com pldely, although mnch 
more generally, applipd now than many yea rs ago, notwith
standil g the fact that the great scientific prin ciples which 
u nderlie all successful engineering practice h ave, dming 
thi s  same interval, received their most wonderful and essen
t ial development. 

It is to be hop"d that the same observations may not be 
called forth by the study of the American International Ex
hibition of 1876. Yet it rarely happens that marked changes 
in engineering practice take place in so short an interval of 
time as that which separates us from that e vent. 

R. H. T. 

Boiless a n d  Boller Owners. 

To the Editor of tIM Scientific American : 
Your article on " Boilers and Boiler Owners," on page 38 

of your current volume,  rpminds me of a specime-n I saw 
tlm"e or foc.r weeks ago. While in an engine room near 
her .. , the engineer showed me a piece of th e. feed pipe and 
m ud drum taken -from under his boiler. Two Wetks pre
vious La the �ime of taking the mud drum out, th" boiler 
b ad been tested to a pressure of 125 Ibs. pel' square inch,  the 
pump aDd boi ler gage agreeing. By examining I found that 
a hammer coulC! b," dri ven t hrough the pipe and drum at any 
place, while.  in  some places, the t Iade of a pocket knife could 
be thrust thrQugh. 

Quuy : Why is it that boilers and m u d  drums are enabled 
to �ustHiL so high a pressure, in  such a condition as the above, 
and the one a� Bay City, Mich . ,  were in ? A. J. 

Austin, Texas. 
-------------.� . •  � .. -------------

JumpIng f"rom Ratiw-ay Trains. 

To the Editor of the Scientific AlMrican : 
The q uery of J. B. T. , on page 27 of your current volume : 

" Why is it that engitwers, etc , j umping from moving trains, 
in variably j um p  in the direction at the moving train ?" in
duces me to wrtte a f"w words on the subject ; a subj ect that 
every one who rides, whether by hor,e or steam power, 
ought to fully und prstllnd for all �uch are liable to be some
time exposed to dauger. . Thty should know what is best to 
be il one at the last moment of an emergency, p ever before ; 
ior j umping is so dangerons that it is only when the case id  
desperate that it should be att<?mpted . The reason for j ump
ing forward is that that c,)urse is the safest ;  th e experi .. n ce 
of engine\'l's confirms this,  and it is ea"i ly d emonstrated by 
theory. Your correspondent argues tbat it is the ¥l ost dan
gerous. If every one could, like him, j um p  with the velocity 
of 15 miles an ho ur, = 2 1  feet per second, the difference might 
not b" so great, but I consider only the case o f  average hu
manity. But in his case, if the velocity of the train i s  30 

miles an hour, and he j umps in the opposite direction 15 

miles an hour, he will then move 15 miles an hour with the 
train,  and strike the ground with a force that will tllmost 
certainly be fatal. 

In the hope that some lives or limbs may be saved by a 
more general understanding of what should be done in such 
cases, permit me to explain this ; I have not yet seen it in 
print. 

The compr rative safety of jumping from a moving vehicle 
does not depend on the velocity of 'the j ump, which should 
not exceed the velocity of the vehicle, if it can be helped, 
but f'ntirely and solely on the anatomical build, if I may use 
the t,,;rm, of man. 'l'he jump should be made facing, ' ae 
nearly as possible,  in the direction of the motion ; felect if 
practicable the place ; turf is best, sand is next. Never 
j ump on a pile of ston es; for a collision with stone is as 
dangerous as any pos8ible casualty. One foot sho uld be i n 
advance, so that i� will come in contact with the gran nd 
first. Follow it instantly with the oth,..r foot, and each w ill 
receive a part of the blow. and each will check the speed 
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little. Then first one band, tben the other, will take a part ing responseS : Professor. Winlock thinks that a solid object 
of the force, ond serve to protect the head and t runk. If the glass would be the best, if we could get one. Clark & Sons 
patient is tlHID alive, he may pick himsdf up, if he can, and believe it possible to build an equatorial �ith solid object 
count his broken limbs and contusions. 

. 
glass five feet six and a half inches clear aperture, less than 

A diagram will ,  nerhaps, best explain the succession of seventy.five feet focus, with a useful power of 3,325 (50 
events that the j umper should endeavor to procure, for the for each inch of aperture) for tbe sum mentioned. They 

greatest safety to his person. He think it would be easiest to mount it between walls, allqw· 
should try to b ave his limbs act like ing a movement of only two or three hours in right ascension. 
the �pokeB of a wheel. One foot, a, in They recommend importing the glass makers, as they bad to 
advance touches the ground, the other wait thr"e years and paid $12,000 fOl' their pair of glass disks 
foot, b, will pass by and touch, then from Birmingham. Henry G. Fitz considers the adjustment 
the hands, c and d, and the bead will of tbe composite lenses difficult, but that, if tbis were at· 
follow. The momentum may be tained with sufficient accuracy, the telescope might readily 
enough to cause the feet to turn over be corrected photographically by the addition of a third lens, 
the h ead in a somersault ; but this is and thinks this a better plan than using monochromatic light 
the best that can be done, that is, to for the purpose. S. H. M. , JR. 

check the momentum a little at a time. • ...... .. ------
If a perf on takes the advice of J. B. T., and jumps in the [For the SCI' nUftc American.] 

contrary direction , what follows ? If the vebicle is moving The Oomposl tlon or the Talis or Oomets. 

only 15 miles an bour, and be jumps with the force of 5 At the conclusion of my communication on the subj ect of 
miles an l, our, he is actually moving backwards with the the cause of the zodiacal light, I suggested the question 
v .. locity of 10 miles an hour ; and as soon as his foot touches whetber the tails of comets might not be accounted for upon 
the ground, it stops, . but his head and body describe a curve i similar principles. As I believe that the application of tne 
through the air with a force due to the speed, the bRClk of optical princi ples concerned in this case (as well as in the 
his head and his back t.trike the ground siI�ultaneously. other), to account for the appearances observed, is new, I 
Resul<p, a broken spine, a crack ed skull and a general de . have since considered the subject more f�lly ; and as a, re. 
struction of the actien of the intf'rnlll organs. suIt, I submit these explanatory diagrams ' fbi-,the' cOilsidera-

Not many years ago I was the involuntary witness of an tion of those who may take an interest in the subjeet: 
experiment of this kind. A horse car was being driven 
pretty rapid 'y by me.  on the opposite side of thA street. I 
noticed a passenger, with an apparently heavy bundle in his 
hand, prpparing to get off ; the conductor was looking another 
way ; I saw the man's danger, but was too far off to interf,'re. 
He deliberately stepped off the  car as if it were motionless, 
but the instant his foot tOllched the pavement, his body and 
b ead, retaining the speed of the car, were thrown down 
with great force on the stones ; his hat and bundle flew in , 
different directions, accompanied with the unmistakable ' 
sound of breaking of iron castings. The man, for a wonder, 
d id not appear to be m uch injured, but picked himself and 
his p roperty up, a much astonished and probably a wiser 
m� I 

Let every one remember thl1,t the only safety in leaving a 
moving vehicle is to face in the direction. of the motion. i 

Boston, Mass. CHARLES STODDER. I 
------......... • , The proposition which I have here attempted to demon-

Explosive Proj ectiles. , strate is that the tail of a comet is an optical phenomenon, 
To the Edit01' of the &ilJntijic American ,' ; causea hy the reflection of the sun's rays from the surface of 

I have read in your volume XXVIII. , page 894, a description · the comet to the ea.rth's atmosphere and thence to the spec-

of a compo�nd explosive projectile, which i�, in my j udg. I 
tato;. 

. 
ment, similar to one I invented in the year 1868. I offered !  FIg. 1 is a se�ion, in the �m

.
mon plane (whIch, for con

it to the British Government in that year for trial, but it was venience, we w�ll �ll the �Clip�IC) of the earth, comet and 
refused. On September 2, 1869 , I �ent one to the Emperor ; sun �tbe �un bel

.
ng m the �tlOn of tv e  �rrows) ; S is the 

of Russia for his approval ; it was received, but the answer spec ator , D B IS the portIon of the illummated surface of 
is not yet returned. I offered it to the present British Gov. the comet which is visible to the spectator. All the space 
ernment, accompanied by a drawing, November 25, 1870. It ,  comprised bet�een the points E, �. B. S. would be illumin· 
was polit�ly refused, and the drawing kept. i ated by reflectIon fro� that portion of the surface of �he 

My projectile contained three bullet chambers attached to comet between the P?lDts D, B . But the atmo�phere whIch 
�e main cylinder, grooved from top to bottom in center of renders the light viSIble only extends to a, 1 , 4 ; therefore 
chamLers to one half the thickness of metal in main cylin. I the s{>ectaror ,!ould only see that included between the 
der, and also grooved all round the center of the main cylin- : points a, 1, 2, 3; S . . The com�t would therefore appear to 
du. Each chamber contained 106 bullets or 318 bullets in ! him to be at 1, 2, 8. , The hne &, 1, 2; 8, would appear as 
all. Outside size of projectile was eight inches ;  the cham- ! the line E, �,' B ;  and the line S,: 3",,:ouJd a�pear as the '  line 
bers were tapped, screwed, and plugged air tight. It can be s, �. It will be ob��rved' thll.t the hne a, 1, does not 

,
touch 

filled in chambers with small shells and liquid fire, bullets . the Illuminated portlon of the comet, but is interr�pted by 
and powder, fulminate, or other materials , as wi�hed. A I the interference of the dark portion of the surfa� bet,W:een 
brass time fuse was fitted inside the powder chambers, and the points 1 and 2. That space, therefore , . W�tlltI appear 
screwed in. darker than the rest of the illuminated sp&eei: ThId fact 

My p�"Ojectile was considered by many to be the most . de- will be noticroamong our concius-iM!!; 
structive kno wn. When proved with only a minimum charge 
of powder, 13 lbs. of the main cylinder could not be found. 
This distribution of bullets and fragments took place with· 
out either f use or plugs being i1\ the cham hers. The d i ffer
ence between my projectile and F. A. Morley's, according to 
the account, is that he has a separate fuse for er.ch chamber, 
and possibly more chambers. 

On page 368, same volume, on " Electrical Fire Arms," by 
Professor S. Gardner, you wish him to drive the bullet by 
electricity. I presume that can easily be accomplished. 
There is yet one further IItride : to kill by electricity itself, 
at any distance, paralyzing thoBe who may not be killed out· 
right. J. T. FRAsER. 

Liverpool, England. 
_ I  .. . 

Oomposite Lenses. 

To the FAitor of the &ientijic A'lMri()..'m,' 
F. H. R. (see page 100 of your current volume) does not 

show the flint lens in his section drawing, and the central 
lens may be made thinnest ; but his vie ws are eminently 
sound. As inventer of the composite object glass , I will call 
attention tJ its main de fects. 

1 1 7 
the foregoing explanation ; 1. When the spectator, comet 
and sun are in the same plane (which, in this case, we h ave 
supposed to be thp, ecliptic), the tail of the comet would be 
straight, and divided through its axis by the plane of the 
ecliptic. 2. If the comet' a position were south of the eclip
tic, the tail would incline towards the south, and would be 
curved convexly to the south, on account of the spherical 
shape of the atmosphere ; and if the comet were north of the 
ecliptic, the inclination would be to the north, and the curve 
would be convex to the north. 3. The length and breadth 
of the tail would vary inversely as the angle between the 
comet, sun ahd spectator increased or diminished ; that is, it 
would appear 10lJger and broader as the comet approached 
the sun, and phorter and narrower as it rece4ed. 4. In this 
position of the comet, there would appear to be a lune
shaped, darker space between the brightest part of the tail 
and the nucleus of the comet ; that is, the brightest part o f  
the tail would appear to  b e  attached to the nucleus only at 
the two borns of the crescent. This is caused by the inter
ruption of the line, a, 1, (Fig. I) by the interference of the 
dark portion of the surface between the points 1 and 2 (Figs. 
1 and 2). (See explanation of Fig. 1 .)  

The reason why the · planets have no tails, when in the 
same relative position (with regard to the ealth and sun) 
as the comet. is that they are, comparatively, so large that 
the reflection embraces nearly the whole of the atmosphere, 
ahd therefore no part is brighter than another. Comets on 
the contrary are, comparatively, exceedingly small ; the di. 

ameters of �ome of them do 
not appear to exceed thirty 
miles. This is why, in the di
agram , the tail appears so di�.  
pNportionately broad. 

If the principle of this theo. 
ry be understood, it will be 
evident that the shape and di· 
rection of the tail may be varied 
almost infinitely, as they de· 
pend upon the relative posi. 
tions of the three bodies" the 
earth. the comet and the 
sun . 

'1'. R. LOVETT. 
Mount Airy, Philadelphia, Pa. 

Bls ulphlde of Carbon Eo&lne •. 
To the Editor of the &ientijic American ,' 

An Irishman, on being told that an addition of ·quinces 
improved an apple pie, remarked that an apple pie made en· 
tirely of quinces would be better still. I am not an Irish
man. but it strikes me that, if the attachment of a bi�ulphide . 
of carbon engine to a steam engine is a great improvAment, 
it might be better still to apply the heat directly to the bi. 
sulphide. The boiling point being lower than that of water, 
aud the specific heat and latent heat of vaporization. perhaps, 
also less, it would require less fuel to produce a given quan. 
tity of vapor of given tension ; and, as the products of com
bustion could be allowed to pass off at a lower temperature, 
the heat of the fuel would be more fully utilized. Also, it 
would seem that a second vapor engine might be driven by 
the waste heat from the fire flues of the first engine. 

In your article on the loss of power in steam engines. it 
seems to me that you have overlooked two important po�nts, 
in fact the most important. In your calculations, you start 
with steam instead of water, neglecting entirely the enor
mous quantity of heat required to convert water into steam. 
which is only very imperfectly utilized in heating the feed 
water. one ponnd of steam sufficing to heat five pounds, 
nearly, of water to the boiling J:oint. That this " latent ,. 

heat caa be utilized to a very 
great extent by tho use of an 
easily vapo!!zed fl uid seems to 
be proved by the ' bisulphide 
of carbon engine. which bas al
ready effected a saving far be. 
yona your estimate of possibil . 
ities. 

The second point is the large 
buantity of heat which necess· 
al"i1y (under present conditions) 
gOlls up the smoke stack. I 
have already suggested one reo 
medy for this waste in the use 
of a second vapor engine. An
other plan which may be worth 
considering would he to burn 
charcoal, petroleum, or anthra

cite in an airtight chamber, surrounded by water, un
der such pressure that the escaping prod ucts of combust · 
ion would have, when released, the same or nearly the same 
temperature as the surrounding air, the question being 
whether the heat which passes up the c:himney represents 
more power than would be coIisumed in forcing air into the 
furnace. 

Another way to save a portion of this heat would be to 
apply it, as in Siemens' rl'generating furnace, to heat the · 
air which supplies the fire, unless indeed it is all required to 
produce draft. 

Of course all these things present certain difficulties, but, 
to quote my Hibernian friend again. " if there was no 
throuble, sure there'd be no work· for us. " 

Benton. Cal. C. H. AARON. 
- - -

First, the diffraction around the edges of the lenses will 
slightly injure the definition. as m ay be seen by placing a 
network over the glass of an ordinary tele/lcope. Secondly, 
the segment lenses ar" harder to correct by hand than the 
zones of a single lens, and the local polisher �achine will 
spoil their extreme erlgAs, which must be cut off, reducing 
their size. The third difficul ty is the adj ustment of the parts. 
The iron frame must be protected from unequal expansion ; 
and the lenses must not differ in focus the one hundredth 
part o f an inch. The heliometpr with its divided object 
glass, and the success of Mr. Sellack, at Cordoba, in mend 
ing a broken eleven inch photographic objective, show th!ll 
the plan is a feasible one. 

Fig. 2 is a section perpendicuJar to thll.t of Fig. 1, on a line 
drawn from the point S (Flg; : l}; thtough" a, b, c, and thence 
to the center of the sun; Sf'A; (Flg. 2):represents that line, 
the letters and figures indicating s!m.llar 'points, as in Fig. 1, 
and th!; sun being in the direction ot the arrows. With re
gard to the spectator at S, all the space complised between 
the points a', d, B, e, a" , would be illuminated· ' by reflection 
from that portion of the surface of the comet' between ' the 
points D, d, B, e ;  but for' the reason assigned in deecHblng 
Fig. 1, the speotator wouid oIily"s.ee "that" pa.rt 'included be· 
tween the points a', d'. e'. a". The comet would appear to be 
at d I,  e' ; the 1ine a'; d' wOuld appear 'aithil litle'a'; d ;  and 
the line a" e' would appear as the line a" . e. The appear
mce therefore toi · the speet8%el' 'wouId·'b&'tha�'of' a creecent
lhaped comet>olt'tlii ��i�f : tlie a�de�1f�; witli a tail 
preading out·' fr()il¥�th�':nn�ThU:s, e'i 2J'd� 8/iIi'�a 'dfrection 
lpposite to thinni'pJ' , . it" extre"mJ��·� Wrdt1i:�"to R. A. M. states, from hi!! personal experience, that an 
�' a" (Fig. 2}Antlo;a:1'f' . . " t6S{� t-Fig;�1)i :! application of spirits of turpentine is a certain relief fot 

We hlI.ve consulted oracles on the l!Iubject with the follow. The folloWf'nirM-Mmffii'8'Diji,· rihink; ·b6 drawn from the pain of a bee sting. 
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A NEW DOMESTIC MOTOR. 

.A. short time since we published an illustration of a com
bined rocking chair and cradle, an ingenious plan the utility 
of which was obvious. The inventor of the device which 
we now present has gone several steps further, and not only 
employs the hitherto w .. sted female power to oscillate a 
cradle, but at one and the same time to vibrate the dasher of 
a churn. By this means, it will be observed , the hands of 
the fair operator are left free for darning btockings, sewing. 
or other light work, while the entire individual is complete
ly utiliztd. Fathers of large families of girls,  Mormons, 
and others blessed with a superabundance of the gentler sex, 
are thus afforded an effective method of diveft-
ing the latent feminine energy, usually mani-
fested in the pursuit of novels, beaux, embroid-
ery, opera b01o:e8. and bonnets, into channels of 'A 
useful and profitable labor. 

The appart.tus, as represented, consists of a 
lever, A, suspended from the ceiling or other 
suitable support by a s wiveled hook and staple. 
In the extr;mities of the · lever, . A, are form�d 
slots through which pass bolts and nuts which 
secure the adjustable arms, B. To the eyes ef 
the bolts are attached the ends of two ropes, 
which pass around double guide [lulleys fas
tened to the floor and then to two single pulleys, 
arrang*,d one bpneath the forward and the other 
beneath the rear part .of . a rocking chair. The 
ends of the ropes are secured, as shown, to the 
rungs of the latter. 

Near the extremities of the arms, B, sliding 
weights are placed , by moving wbich the lever 
can be properly balanced. Just inside the 
weights is secured on one arm the dasher of the 
churn, and at the other a cord communicating 
with a cradle rocker. As the chair is oscillated 
motion is communicated to the lever, and thence 
to both cradle and churn. 

Necessarily this device may be put to a great 
variety of applications . and may sUPl->ly motive 
power for washing machines, wringers. and 
other articles of household use, as well as for 
churns and cradles. At all events it opens a n ew 
H eld for " woman's labor," and one in which she . is not likely 
to be disturbed or encounter competition from the other sex. 

Patented through the Scientific American Patent Agency. 
April 15 •. 1873. For further particulard Rdd ress the invent·  
or, Mr.  Gustavus Meyer. New Richmond . Allegan County. 
Mich . • or the N"w York Exposition and Manufacturing Com
pany, 52, 54, and 56 Broadway. New York city. 

. 41  •. . 
PERAMBULATING COT. 

Invalids and persons wi o are afflicted with loss of powers · 
of locomotion will, accordlng to the statementa of the in
ventor, find the apparatuB herewith :ll ustrated a . 
great convenience , and . comiort. The aevice is 
called a perambulating cot, and is made with a pair 
of large wheels on an axle. upon which rests a light 
curved iron frame supported in the 'rear by a pair 
of pivoted caster wheels w hich follow the m�in 
wheels in-any direction. On the iron frame are 
four curved springs, extending up to the middle 
eection of a light wooden · cot frame. There is a 
joint in the latter. just back of the hips of the oc
cupant, arranged with ratchets, so that he can sit 
at any desired angle ; and from the knee, for
ward. is a light t apering board and half "circle 
foot piece. At the rear of the cot is a handle, ad
j ustable, so that it may be made high or low, by a 
rod in the center of the cot frame ; and there are 
two rods from the ends of the handle and attached 
to the frawe at the swivel wheels, for propelling 
the apparatus . The feet are raised or lowered by 
turning a small crank on the foot board, and there 
is a hinged drop leg for use when necessary. 
Other conveniences. incidental to invalids' u�es, are 
suitably and ingeniously proviil ed for. 

machinery will be used to raise water into Highland avenue 
reservoir in Pittsburgh, a Light of three hundred and fifty
six feet. It is estimated it will raise seventy million pounds 
of water for each hundred pounds of coal consumed, the 
cost being at the rate of one cent for every 3,070 gallons . 

. ....... ---------
Water BOUers upon Stoves. 

A brass or copper vessel tinned upon the inside, holding 
several gallons. is u s ually found connected with cooking 
stoves used in families. As this vessel is kept full of hot 
water, which is used for ordinary culinary purposes. it is 
important that no deleterious agent should be connected 

I 
, ! 

A NEW DOMESTIC MOTOR. 

[AUGUST 23, 1 873. 
the Government, o f  the u s e  of a patented form o f  cigar box . 
The objllct of the invention. an engraving of which we here
with present, is to prevent the fraudulent re-employment of 
stamped boxes. A denIer. in purchasing his stock, natural
ly desires to inspect in advance the quality and flavor of the 
article. To do this, boxes must be opened and stamps torn, 
so that. if the cigars be not sold, they remain on the maker's 
hands in cases whicb, so far as the mutilation of their stamps 
is concerned, are in precisely the same condition as if their 
contents had been once disposed of. It is plain that an ex
cellent opportunity is hete offered for fraud. upon the reve
nue by packing cigars in old stamped boxes, and. in event 

of detection. asserting that the latter were inno
cently opened as above described . 

The pres en t device. lately patented by Mr. 
Tuomas A. Wiley. of Lancaster. Pa . •  consists 
simply lD fitting two cross slats, as shown, into 
the edge of the box, forming a dovetail connec
tion therewith ; or a single broad longitUdinal 
strip may be employed to answer the purpose. 

These slats are put in place after the cigars are 
packed. when the stamp is pasted partly on the 
transverse bar and partly over the side of the 
box. The usual ornamental paper is affixed in 
the ordinary way. By raising the lid. an oppor
tunity is afforded for examinat ion of the contents 
through the ample apertures left j whi le not a 
single cigar can be ab�tracted without first rais
ing the slats and thereby rupturing the stamp. 

The introduction of the plan is vehemently 
opposed by the cigar makers. who assert t bat it 
is of no grt!ater efficacy than the present mode, 
while it will prove a serious detriment to their 
trade. 

• • •  
CEMENTING METAL TO GLASS. -Take two 

parts finely powdered white litharge, and one 
part dry white lead, mix intimately. and work up 
with boiled linseed oil and lac copal to a stiff 
dough. One "art of copal is  taken to three parts 
lJoiled oil. and enough litharge and whIte lead 
added to make a dough similar to putty. 'fhe 
underside of the metal is filled with the cement. 

with the metal employed in its construction: A recent 
analysis has been made of a specimen of tinned brass. plate 
used for making these boilers, and it was found that the 
tin contained 26 pAr cen t of If.�ad. How far this may serve 
to cause injury, .it is impossible to say. It is certain . - how
ever, that lead is an objectionable metal to be brought in 
contact �ith cIl1inll,ry uten,silli1, an"d he.n:ce Hs . use must be 
condemned . .AI): �r�n bq�l� . lined, ':vith . porcelain would be 
much .safer, aiid perhaps nbrmore costly . .  We understand 
such a vessel is constructed, aIld ·if so, it would certainly 

and then pressed upon the glass. the excess of cement ) ·eing 
scraped off witb any sort of instrument. It dries quickly 
and hold s firmly. 

PERAMBULATING COT. 

------�----�.� .. �, .. ------------
LO'!lation or Standard Compasses. 

F�r 'determining the devbtion. due to ferruginous mate
rials in their construction and' cargoes and to other causes. 
of the steering compasses of vessel�, a so- ;:alled standard 
compass is usually arranged on the upper deck, and at as 
high an elevatien as 'convenient above the hull. 

The position of the instrument is as nearly neu
tral as can be found-that is, at a point where 
the local attraction� are evenly balanced. By caus
ing 1:he ship 1;0 swing in different directions, and 

. notirig the variation between the indications of 
. the standard and that of the binnacle compasses 

a table is formed from which the deviat.ion of tho 
latter for various points is used as a correction to 
be applied when steering such courses . 

. M. Gloesener. in referring to this subject in Les 
Mandes, suggests placing t!-oe standard compass out 
upon the bo wsprit. at a distance previously de
termined to be without the ephere of attraction of 
the iron in the vesseL By this means, instead 
of the attracting substances being grouped around 
the instrument, perhaps lmequally, they necessa
rily are all upon one side of the compass and 
symmetrically placed in regard to it. The latter is, 
of course. so fixed that the lubber's point and the 
foot of -the needle pivot ar� in a line parallel to the 
longitudinal axis of the sh)p. To reflect a portion 
of the card. an inclined mirror is a�ranged above 

The inventor. Mr. A. W. Richards. who may be addressed 
at Indianola, Iowa, is a crippled United States soldier of the 
late war. and devised this apparatus in conformity to his 
o wn need�. He states that, although unable to sit erect, he 
can propel himself with ease by placinl� his hands on the 
large wheels. and thus t.ravel from room to room . He also 
is enabled to be pushed around the streets by a child, in or
der to attend to business. etc. Numerous testimonials are 
su bmitted to us by Mr. Richards . which confirm his opinions 
of the efficiency of the device. It seems to us well adapted 
for its purpose, and particularly suited for employment in 
hospital!! and otber medical uses . 

be a much safer one to employ as a reservoir of hot water 
for constant household and culinary use.-Boston JournaZ oj 
Ohemi8try. 

it. in which the indication is read from the deck by 
means of a spyglass. 

���--�--�.� .. �.�.�.-------------
. BUTTER AND FATB.-Dr. J. Campbell Browl! says that the 

proportions of the chemical constituents vary so greatly (from 
zero upwards) that no reliable evidence of purity or impurity 
can be obtained by estimating th e different fats obtainable 
by decomposing butter. In fact, the distinction between pUle 
butter and butter m ixed with flesh fats is no more a chemical 
one than the distinction betwt en different animals or d iffer· 
ent plants. The physiologist distinguishes one kind of tissue 
from another more readily by their microscopic characters 
than by their chemical composition ; and ll1icroscopic exam 
ination with polarised light is the most reliable means of 
distinguishing pure butter from that which contains an ad 
mixture ofless easily digestible and less palatable fats. 

. .•. � . .. -------------
The L arges t  Steam Engine In the World. 

Pittsburgh claims to have in progress of construction a pair 
of engines which wilL be the most powerful in the world. Re
ducing the capacity of some of the largest pumpinr, engines 
to a uniform lift of one foot in twenty-four hours, it is found 
that the one at the Lehigh zinc mines will lift 3,456,000.000 
gallons ; the pair at the Chicago water works, 4,500, 000. 000 
gallons j the pair at Haarlem. Holland, 10.000.000,000 gallons ;  
while the new Pittsburgh engines will lift 14.240.000,000 gal
lons. The pair will weigh 1 ,500 tuns, and will cost $423.-
550. The following dimensions will serve tl) give some idea 
of the magnitude : Cranks nine tuns : shaft. twenty-four tuns ; 
four sections of the two valve chamb"rs, one hundred andl 
twenty tuns ; fly wheel .  seventy tuns. The four plungers will 
weigh upwards of four hundred tuns. Cylinder. sixty-four 
inches diameter ; stroke, fourteen feet. Plunger

.
s forty inch· 

'es diameter ; eleven filet stroke. This ponderous piece of 

--�--------4.H'.· �'4. __________ __ 
TlIE PATENT REVENUE CIGAR BOX. 

Quite a stir has recently been created among the cigar 
manufacturers on account of the proposed requirement, by 

------------�.�, .. �.�.--------
LEMONADE FROM CURRANTs.-Citric acid may be pre 

pared from ripe currants in the following m�nner : The cur
rants are first broken up by pounding or squeezing ; th e j uice 
is then pressed out and allowed to ferment. When ferment 
ation ceases, the alcohol is distilled off and the residue neu 
tral ized with fiDe chalk. In this way citrate of lime is 
formed, which is afterward decomposed by sulphuric acid 
and the �itric acid set free. From 110 pounds of fruit there 

. 
should be obtained about one poun d of citric acid, beside a 
con siderable quantity of alcohol. .A. dilute solution of citric 
acid furni�hes a pleasant and healthful drink. and, alt�ough 
lemonade is usually made from lemons, we would not. sayB 
the JournaZ oj Applied Ohemi8try, be far wrong in calling 

. this drink lemonade, although prepared from cnrrante. 
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TKE C O OPER PORTABLE ENGINE. 
In our illusttation is sho wn one of the latest designs of 

portable engines, composed of an engine, pump, heater, fix. 
tures, and connections, all mounted on the boiler ;  the last 
bHing supported on side timbers which form the foundation 
for the whole structure. The apparatus comes complete 
from the shop , having been previously tried by actual tests 
with steam, and is ready for work. All that is required is 
to place it in pro)er position and connect it to such machine· 

ry as it is to drive. 
The boiler is then 
filled and the fire 
started . This ar
rangement, it is 
claimed, saves all 
the expense and 
time required to 
build the engine 
foundations, set 
the boiler in brick 
work, and make 
the connections, 
as would be the 
case with station
ary p,ngine and 
boilers, while it 
adds greatly to 
the facility with 
which the ma
chinery can be 
moved from place 
to place. 

The construc
tion of the device 
merits particular 
attention . The 
engine consists of 
a bed piece sup· 
ported on lugs 
attached to the 
boiler. This piece 
contains the shaft, 
pillow b l o c  k ,  
slides, and cylin
<ler head, and to 
it the cylinder is 
eo attach ed as to 
lI110w of t.he ex
pap.sion of the 
1 a t  t e r without 
strain on the 
joints. The valve 
�lI.r connects di· 
rl),!.$ly,doingaway 
with the rock 
shaft, and the 
valve is propor

tioned to use the 
:!It.eam expansive
ly�" The pump i s  
a vertical plunger 
of short s�roke, 
driven by direct 
ElttachmeD.t to the crossheau, obviating the use of a belt and 
making the feed positive, with easy work on the valves. The 
heater is of wrought iron , with cast iron sleeve and slip 
joint, proportioned to give a large heating surface to a thin 
sheet of water, thereby insuring a high degree of heat to the 
feed. All the moving parts are balanced so as to give steady 
motion at high speed. 'L'he journals and wearmg surfaces 
itre supplied with self.oilers, and the boiler wi:th glass water 
gage, cocks, whistle, steaUl gage, etc. 

' 

The internal arrangement of the ' boiler and tubes, it is 
clatmed, has been thoroughlY studied, so that the highest 
degree of evaporation is obtained with the least consumption 
of fuel. A je,t blower is supplied for increasing the draft, 
and the chimney is provided with a spark catcher. 

Wti" al"e informed tha.t when the Japanese Government (in 
1870)prdered samples of machinery, the agents, after exam 

inati� and tests, gave the preference to this engine over all 
other�, and ordered It twenty horse power machine, with cir· 
Cular�aw mill, to be sent to Japan. Letters since received 
show hat the apparatus gave perfect satisfaction. 

Th engine represented in our engraving is of twenty horse 
powe .and is mounted with a slide throttle valve. in place 
of ,thagovernor as used with circular saw mills. 

For rurther information address The John Cooper Engine 
Manu:(acturing CoJ;llpany, of Mount Vernon, Ohio. 

.. .... ..  

L awns In Midsummer, 

We nave tOUChed the renewing and improving of lawns 
time a.d time again, says the Cleveland He:'ald, yet every 
now a\d then we are button.holed on the street with : " I  
wish y,u would tell me what to do . with my lawns , "  Well, 
we ask�bout it. " Why, somehow, the grass seems to have 
got thill, Rnd don't look good and strong ; the soil is rather 
light, alhongh every year I have given it a top dressing of 
manuretn the fall and raked it off in the spring. "  

Yes, 'l!l say, j ust as many another man,void o f  the knowl
edge of the wants of the grass roots, has done . You have 
suppliedjp. little stimulus, and a very little one, to enable 
the plan� to make a first start in the spring, by reason of 
the amL\Pniacal alkali obtained from the leaching of the 
mallll)'e quring the winter ; and as soon alii that is exhausted, 
which gelerally is ete the heated season comes in, the plant 
has nothag but the poor old soil and its broken roots to sup· 

J titutifit �mmtlll. 
port it. Now, if you would first sow over your lawn fine 
bone meal at the rate of eight bushels to the acre, then plas
ter at the rate of one bushel to the acre, then cover the whole 
half an inch thick with fine garden soil, leaf mold, or fine 
chip mold from an old wood yard llile, and then sow clean 
blue grass seed at the rate of two bushels to the acre, and 
rake the whole with a fine tooth iron rake, finiBhin� by roll
ing, we guaran tee a lawn that will stay fresh and green all 
summer, no matter how dry the season. We hope that 

THE COOPER PORTABLE ENGINE. 
some Of OUl button.holing friends will read thie,cut it out and 
keep it. 

------------.. �,.� . .. ��--------
THE FIRST AUTOMATIC FAN. 

There is a peculiar interest which atta(jll\�s to the first crude 
embodiment of any well kno wn device, which renders it a1-
Ulost as Uluch an object of curiosity as the Ulost recent ap. 

I 1 9 
To the vast array of quaint devices, with which the earlier 

archives of the Patent Office are replete, belongs the inven
tion illustrated herewith. Our engraving, derived from the 
patent drawings, represents an individual not suffering nn. 
der any painful malady, as might be inferred from his pros· 

trate position , but " laying off," if the apt vulgarism be ad· 
missible, whil e  calmly enjoying the luxury of a breeze l ai sed 
by the oscillation of the fan above him. The latter, with its 
mechanism, is the first device of its kind ever llatented in 

this country, and 
the inventor was 
Commodore Jas. 
Barron, of the 
navy, a name fa
mous for gallant 
service in the 
war of 1812. The 
date of the pat
ent is November 
27, 1830, and 
from its specifi

cation we extract 
t 11 e following 
brief description 
of its operation : 
Within the box 
shown near the 
head of the couch 
is placed a train 
o f clockwork, 
which moves II 
crank, shown in 
the left hand 
lower corner of 
the case. This 
crank actuates a 
pitman which, by 
means of a ver· 
tical arm, oscilla· 
tes a rock shaft, 
s u p p o r t e d  as 
shown by two 
horizontal rod8 
projecting from 
the box. To the 
upper arm , ex
tending flom tl e 
rock shaft, is con 
nected the fan, 
which is thereby 
freely vibrated , 

while suspended 
from the ceiling, 
by s u i t a b l e  
means. 

In an old vol. 
ume of the JOU1'· 
nal o/the F'I'wnk· 
lin Inatitute, we 
find an abstract 
of this patent, 
accom panied by 
editorial com · 

Ulent to the effect that " it is certainly a very complex 
mode of attaining the proposed object. We should find no 
difficulty in making a much more simple instrument for the 
purpose," a view which, perhaps, some scores of invento.rs 
have, since the date the above was written,  demonstrated to 
their own, if not to the public'S, perfect satisfaction . WI) 
need not add that, in this case, for obvious reasons, we omit 

our usual peroration beginning .01' further in
formation, "  etc, 

. ... .. 

Discovery oC America--Colttmbus Anticipated 
Interesting relics of the early discovery of Amer

ica occasionally turn up. At a .late meeting of the ,.iiltl Mexican Geog;raphical Society, Mr. Bliss stated 
" that some brass tablets had been lately discovered 

plication of the same idea impro ved, altered, and carried 
apparently to perfection. 

'
The one, indeed, indicates the 

higher attribute, originality ; the other, in its relation there
to, forms but a mark on an onward path which. while Il.erv· 
ing as a limit of present advanceUlent , attained through the 
aid of past experience, must, in its turn, be left behind arid 
forgotten, as that experience, aUg!llenting, enables the en· 
grafting, upon the pristine stock , of newer, better, and more 
useful conceptione 

in the northern part of Brazil, and not far from the 
coast, which careful examination had shown were 
covered with Phoonician inscriptions, telling of the 
discovery of America five centuries before Christ. 
The tablets had been acquir'ld by the Museum of 
Rio Janeiro, with whose director he was personally 
acquainted, and the connection of this gentle. 
man with the discovery of the tablets was in itself 
a guarantee of the correctness of the report. The 
inscriptions, so far as yet deciphered , relate that, 
from a port on the Red Sea, a Sidonian fleet sailed, 
and, following the east coast of Africa, doubled the 
Cape ; thence following the African west coast , pro· 
bably with. the southeast trade winds of the south. 
ern latitudeI'!, u ntil the northeast trad es, pre, 
venting further progress northward, forced the 
pro� .. of the vessels across the broad Atlantic. At 
any rate, according to Mr. Bliss, the t ablets record 
the fact of the Phoonician fleet having reached the 

Americas five centuries before Christ, at some point now 
known as northern Brazil ; that the tablets give the number 
of vessels, the number of the crews, the name o;f Sidon as 
their hOUle, and, indeed, various very interesting particularffl. 
Mr. Bliss has promised, when he acquires further particulars , 
to hand them to the Society. 

------------�.H'.·� ... ------------
A GIGANTIC passenger depot, the largest in the worli, i8 

no w in process of erection at Jersey city, N. J, 
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Tb e Prese'rvation or w oo d .  

When a country is first cleared, a n d  timber is plenty, the 
onl] desire of the settler in J egard to it  seems to be to destroy 
as much as possible with the least amount of  labor. A fter· 
ward�, however, t ile opposite course is taken, and endeavors 
are made to preservA it, and prevent waste and d ecay. 

Many m' thods h ave been proposed for preserving timbpr, 
varying �om"what acco rding to the use to which it is to be 
put, and t he situatiou in which it is to be placed, Th esH 
may all, however, be dividtd into two great classes ; namely 
tho"e w bich preserve the wood from external influences by 
forming an impervious coating on the out�ide, and thosA 
which consist in imprpgnating the wood with some substance 
which will e nable it  better to resist the action of fermenta
tion and decay. 

The firfit ol these classes includes all paints and similar 
substanc�s. In order to render paints effective, it is neces· 
sary that t'le wood shall be well dried before their applica. 
tion, as paint  applied to the surface of wood which is filled 
with sap will k nd to hasten, rather than retard , its decay. 
This it does by confining the j uices of the timber and pre· 
venting the drying of the wood that would other wise take 
place. T h e  first paint that was used was most ' likely the 
native bitumen and aspb alt that oozes from the ground in 
many pa,r-s o f  the world, and to this day we have n"t found 
any more enective s ubstitute. But this is objectionable from 
its odor, the long time it occupies in d rying, and its dark 
color ; so that in the COlUse of time other substanc!'s were 
suiJstituted for it. Prominent amung these al e the so- called 
drying oils. Certain oile, such as linseed and poppy, have 
the property of drying when exposed to air, and forming a 
gUlJ1my mass. This protects the ,," ood from . the action o f  
air a n d  rain. B ut oil alone has b u t  little cov"!ring power, 
and a substance painte,1 with it retains almost its nat llral 
col<Jr. or at most is only darkened. In order to vary the  
color and more thol'Oughly cover up a!ly defects in the work, 
and at the s ,me time Lasten the drying of the paint,  it is 
customary to mix certain earthy substances with the oil. 
Chief among tl1ese is ceruse, or white l"ad. This gradually 
combine� with oil and form6 - a h ard mllss. In order to 
hasten the drying of the 011, it is ireq uently boiled before 
being mixed with the lead. Th� lead pain', made by mixing 
proper proportions of carbonate, o f  lead with boiled and raw 
oil is undoubtedly one of the best and most permanpnt sub· 
Btan�es that can be applied to �he surface of wood ; but un· 
fort unate 'y it i s  expensi ve, and the use o f  the lead is objec. 
tionable on sf,nitary groundA, the workmen employ ed in put
ting it  on being subject to Sell'He colic and paraly�is from 
the poisonous effects of  the lead. On the ground of cheap. 
ness, sulphate of baryta is frequ'mtly substituted for part of 
the l ead, and, in f:let, in some cases f'lr almos� the whole. 
This, wL ile it is not poisonous to use, possesses an inferior 
covering power ; that is, .it takes more coats to produce the 
same effect, and as it  does not combine with the oil, it is lia
ble after a time to chalk off" 

Anot,It"r substitute for lead is oxide of zinc. This is also 
not poisonous to the workmen, when free from arsenic, but 
it posse8ses little mOle coveriug power th'1ll baryta . 

Qui te frequently a mixture of lead, baryta, and zinc, is 
em ployed. Its chief recommeltdation is its cheapness. For 
paintlUg in localities that are exposed to sulph uretted hydro
gen , such as houses on the docks of large cities, a zinc or 
baryta paint is superior to one containing lead, as it does 
not bla cken. Many attempts have been made to utillze va· 
rious chemicals for painting p urposes, and there is an end. 
less varbty of so·called chemical paints in the markee. 
Pl'ominent among Lhese is the " Averil l " paint, in which 
water glass or _ilieate of soda b a l ea,ding ingredient ; but 
the general fault of all these paints is that, wht n made thin 
enough to w0rk 'ii:th easl', they do not posseps sufficient 
body, 80 that wh� is �aved in the original cost of the paints 
is e:rl,ended in the labor n'lcessary to put them on. 

Paints  of :i iff"rent colors generally d flpend upon white 
lead for their body. and derive th�ir color from mixtures of 
various parths and oxides. For almost all the shades of red 
and brown, oxide o f  iron is used, under the various n ames 
of Venetian red , umber, terra di Sienna, brown ocher, yellow 
ocher, red ocher, ety. , tIle various colors being due to the 
way in which it iS prepart'd .  

Oxiutl o f  chromium fllrnishes chrome greeu ; oxide of cop· 
per, combined with various acids and with arsenic, gives 
v'  rilms greens ; lead combined with chromic acid forms the 
chrome yel lows, the different shaded being due to the man 
ner in which they are pre pared. For blue, we have Prus· 
sian blue, which is not very permanent, al:d of late years 
ul tramarine, which is the best and. most permanent of all 
colors. 

Red l ead, 01' oxide of Ip�d, and s ulphide of mercury give 
the most brilliant red ; while for black . nothing is supel'ior 
to carbon in the form of lamp black. For special purposes, 
such as painting the bottoms of ships or piles exposed to the 
action of the water, coarser kinds of paints ILre emplcyed. 
The ba.se of many of th ese is tar dissolved in naphtha ; this 
is mixed with some s ubstance such as oxide of copppr, 
arsenic, or an alloy of copper and antimony, whicR is su�. 
posed to prevent the adh erence of harnacles and other 
marine animals and plants, India rubber, dissolved in 
naphtha, has been used for the same purpose ; lime soaps 
Lave also been proposAd for this use. No Bubstanc"l has. 
ho >ve v�r, been discovered that will resif,t the action of salt 
water more than a few months without requiring renewal ; 
nothing tLat is known to chemists being absolutPly in solu 
ble in wattlr. Lately there has been quite a flourish of 
trumpets over a certain com pound invented in Englal<d by 
Uount Szerelmy, and call .. d zopi88a. This is essentially a 
paint composed of boiled linseed oil, brown umber. lime 

water, sulphate of cop�,er, Prussian bluA, copperas, burnt 

clay, calcareou� silex (whatever that may be), lithar",e' 
asphalt, red lead, gum animi, and tnrpentine. It w»s :proba· 
bly through mere modesty that the inventor stopped after 
adding these ingredients and did not continue through the 
drug shop. The paint is  no better and no worse than one 
containing an impure oxide of copper for pigment, and lin. 
seed oil and asphaltum for the menstruum. It will no 
doubt protect the wood to which it is supplied in sufficiAnt 
q nantitiE's, from external action, so long as it lasts. -Boston 
Joumal of Oltemi8t1'1l. 

Recent Researches on t h e  Physiological Action 
or Light. 

The arrangement� hy which. the mind is brought into re
lation with the o uter world are-(l) a terminal organ, snch as 
the retina, or the int ricate structures of the internal ear, or 
the touch corpuscles of 'Vagner, for the reception of im pres 
sions from withGut ; (2) a nerve, endowed with a special sen· 
sibility peculiar to the sense for the conveyanc� of influences 
from the terminal organ to the brain ; (3) a sensorium or brain 
in which, on receiving these influences, changes occur which 
give rise to the phenomena of consciousness. 

The nature of the �pecific change produced on the-terminal 
organs by the action of external s timuli has not hitherto been 
experimentally examined.  Let us take the case of the eye. 
N ume.l'OUS hypotheses · have been ad v:J.nced. The action of 
light on the retina has been conjecturpd to be a mere com 
munication of vibrations,  an intermittent motion of portions 
of the optic nerve, au electrical effect, a heating effect, or a 
photographic effect like that produced by light on a sensitive 
surface ; but up to this time thue has been no experimental 
evidense in support of either of thpse views, 

The result of investigations made by Mr. Dewar and Dr. 
McKendrick, of Edinburgh, communicated to the Rr,yal So
ciety of Edinburgh, has been to show that the specific effect 
of light on the retina and optic nerv'l is a. change in the elec. 
tl'Omotive force of these organs. They have 1 een able to 
demonstrate this by the use of the well known arrangempnt 
of Du Bois.Raymond for collecting electric currents from an· 
imal structures. 

From each of the troughs a wire passes to a key so as to en· 
able the experimenter to stop the current at pleasure, and 
thence the current passes to the galvanometer. They then 
lay the eye on a .  glass support between the cushions, 
and carefully adj t{st the points so that .the one touches the 
cornea and the other the transverse section of the optic 
nprve, or th" qne may touch the surface of the nerve and the 
tither its transverse section. When the optic nerve of  the eye 
to be'operated upon and the cornpa are brought into connection 
with the galvanometer, and light is passed through the eye, 
there is at first au iacrease, then a diminution, an:l on the re
moval of light there is another increase, of the electromotive 
force. � .  

'rhe amount of change in the electrolllotive force by the 
action of light is about 3 pel.', cent of the total. There has 
been no difficulty in demonstrating the effect in the eyes of 
the following animab, after remov.'1 ftom the body : rept iles, 
snak.es ; am phibia, frog, toad, newt : fishes, gold fish, stickle. 
back, rock ling ; crustacea, crab. swimming crab, spider 
crab, l'lbster, hermit crab. The greatest efiect was observed 
in the case of the lobster, in the eye of which Mes�rs. 
Dewar 'and Mc K€lldrick found a. modification in the electro. 
motive force by the action of light to the extent of about 
ten per cent. With the eyes o f  birds and mammals, they 
bad grea.t difficulty . It is well kno wn that, in these - ani· 
mals, the great source of nervons power is abundant supply 
of he'tlthy blood. Without this, nervous action is soon ar
rested, This la\v, of course, holds good for th� retina and op. 
tic nerve. When, therefore, they removed t.he l'yeba11 with 
nerve attached , from the orbit of a cat or rabbit recently 
killed,  and placed it in connection with the day points, 
tlH'y foun'! a large d .. flection of the galvanometer which q u ick. 
ly diminished, but all sensitivenpss to light disappeared with . 
in one or two mi nutes after the eye had been removed from 
the animal. This fact of itself shows that what has been 
obser ved is a change depe1l4ing on the vital sensibility of 
the part. It was therefore ��{!.>ary to ppr'orm the exper· 
iment o u  th@ living animal urili�r ' chloroform. By so fixing 
the head that it could not move, and by removing the outer 
wall of the orbit so as to permit the clay points to be applied 
to the cornea and nerve, th 3 same results have been obtained 
in the case Of the cat, rabbit, pigeon, and owl. 

Wi' hout going into minute detail, which the space allowed 
for this short article will nut admit of, the results of this in 
quiry have been as follows : 

1. That the specific  pffect of light on the eye is to change 
thl' electromo'ive force of the retina and opl ic nerve. 

2. That this last applies to both th'e lSimple and to the 
compoun d eye. 

3. T hat the change is not at aU proportional to the amount 
of light in l ights of different inten,ities, but to the loga. 
rithm-olthe quotient, thus agreeing with the psycho physical 
la.w' of F( c1mer. 

4. Tliat those rays, such as the yellow, which appears to 
our consciousness to be the most luminous, affect the elec 
tromotive force most, and thatthose, such as the violet, which 
are It  aat luminous, affect it least. 

5. That this change is essentially dependent on the retina, 
because, if this structure is removed while the othpr struc· 
ture of the eye lives, though there is still an electromotive 
forc". thl're is no sensitlVeness to l ight. 

6. That this change may be followed into the optic 
lobes. , 

7. That the so-called psycho. physical law of Fechner does 
not depend on conscioullness or petception in the brain, but 
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is really d ependent on the anatomical structure and physi . 
ological propnrties of the terminal organ it�elf, inasm uch a s  
the same results a s  t o  i le effect of ligh� are obtained by 
the action of the l etina and nerve without the presence of 
brain. 

The method of investigation pursued by Messrs. McKf'n
drick and Dewar is  applicable to the other senses, and OPPIU\ 
up a new field of physiological research. The specific ac
tion of sound, of the contact of substances with the terminal 
organs of taste and of smell , mlty all be examiLed in tbe same 
manner ; and we are in hopes of 200n seeing r"5ults from 
such investigations.-Nature. ------------.. � . . � . •• ------------

Saddle Trees. 

A correspondent, R. C" of Texas, remarks that his State 
bas always been famous ior the production of saddle trees ; 
' ,nd although California and other States have been rivals, 
Texafi b as always' stood first on the list. " The ordinary plan 
of making a saddle tree is not only tedious but incorr" ct, 
owing to the w ant of an accurate plan, and th e consequent 
use of guesswork. I claim to have produced a simpler plan, 
by which a man, using patterns, can m ake a good saddle 
tree. Within the last few years, eeveral makers have con·  
ceived plans to make saddle trees that would al low th e fas· 
tenings to rest on the front end of the side board s, and the 
front part of the seat on the side boards and on both ddes of 
the prongs of the horn piece, forming not only the fastenings 
but a ;art of the rig also. 

The tree was a rlesirahle one on its claims ; but there was 
a sel'io us obj�ction to it. The ·project ing part of the side 
board 1 in front of the horn tapered down straight with 
poin ted or sq uare corners so as to admit of the fastenings ; 
and so the bottom part of the sid e boarn s had to he made 
straight, with a straight t wist, and the ends in front would 
hurt the horse's shoulders. To remedy that def, ct, I cut the 
side boards tapering back towards the seat I'lr enough to 
receive the prongs of the horn and the fastenings. This 
flaring or tapering t wist also euahled me to change the 
entire shape and bearings of the tree, making a general im· 
provement on the whole arrangement. " 

------------�.-.•. � . .. ------------
Uses of" Waste Paper. 

A writer in one of o u� exchanges (we have .forgotten 
which) says that few housekeepers are aware of the many 
uaes to which waste paper may be put, After a stove  hM� 
been blackened, it can be kept looking very well for a long 
time by rubbing it with paper every morning. Rubbing 
with paper is a much nicer way of ke .. piog the oul side of a 
tpa kettle, coffee pot or tea. pot bright and clean, than the 
old way of washing it in suds. Rubbing them with 
paper is also the best way of polishing knives and tin ware 
after scouring them. If a little soap be h�ld on the paprr 
in rubbing tinware and spoons, they shine like new silver. 
For polishing mirrors, windo ws, lamp chimneys, etc. , papll1' 
is better than dry cloth. Preserves and pickles  keep much 
better if brown paper instead of doth is tied over the jar. 
Canned fruit is not apt to mold if a piece of writing par er, 
cut to fit each can, is laid directly upon the fruit, Paper is 
much better to put under carpet tl an straw. It is  thinne.r, 
warmer, and makes le�s nOlse when one walks over it.  Two 
thicknesses of paper plaeed between th e  o ther coverings on 
a bed are as warm as a quilt. If it is necessary to step upon 
a chair, always lay a pa�er upon it, and thus save the paint 
and woodwork from damage. 

------------.� .. � . •• ------------

Waterin g  Honse Plants. 

The English Garden is  inclined to dispute the rule that 
water " should be given in moJerately small quanti ties, and ' 
supplied frequently."  If the causes of failure where plants 
are cul tivated in w indows were minutely investi£,uted. the 
dribbling system of watel'ing would be found io be the prin. 
cipal cause. A plant ought not to be w atered until it is in a 
fit condition to recei ve 1\ l iberal supply of that element, 
having previo1lsly secured a good drainage, ia order that all 
superabundant water may be quickly carrie .l off. Tr:ose 
who are constantly d ribbling a moderately small q uantity 
of water upon their plants will not have th�m in a flo urish. 
ing condition for any length of time. This must be obv ous 
to all, for it is quite evident that the m oderate ly small qmn. 
tity of water freq uently given would keep the sudacj of 
the soil moist, while at the same time, from the effeds of 
good drainage, which is essential to the well being 0' all 
plants in an artificial state, 1>11 the lower roots would p,rish 
for want of w ater, and the plant would become sickly and 
eventually clie. 

------------�.H •• ' •• �.--------__ __ 

A F)tENcH writer, in estimating the future of scimce, 
points out that in fifty or a hundred years" time the Elll'lish 
language will in all  probability be spoken by eight hun. 
dred and sixty millions of individua� s ,  while the Geman 
will be the language of one hundred and twenty mill ion and 
the French of sixty.nine millions only, and . hat in onse· 
quence science is likely to seek English channels of pmlica· 
tion, scientific books having at best a limited sale !lnd leCt.S
sarily seeking the widest audience. 

-------'---�.HO .• � . ... __________ _ 

NARROW GAGE passenger cars, as generally const:ncted, 
stand thirteen inches nearer the rail. and have ab,' ut fifteen 
inches less overhang at the side ; hencP, the center o f  fravit.y 
i� con�iderably lower than on the s candard gage, makng the 
car ritle very steadily, and with less oscillating motim than 
is usually observable upon the wide gage. The seat�thirty. 
six to a car, are arranged double on one side and shgle on 
the other, with the order reversed,midway of the CIU to 'dis" 
tribute the weight equally. 
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DECISIONR OF THE COURTS. 
United States Clrcnit Co urt--Sonthern DIstrict of 

New York. 
PATENT 'MAGIC RUFFLE-ELM CITY COMPANY 'V8. GEO. H. WOOSTER. 

WOODRUFF. Oircu '/ Judge: 
The testimony In this  case Is very greatly conflicting or very mnch of It is not. en titled t o  cre llli t �  either because. in my opinion, the wiLnesses exag· 

fne;:!�f���I ������1a ���\�lVi�����b����nth�U;!t:��!d l::e�rl�n?�rdr�Sfc:��g crucle or imperfect endeavors t o  imitate the ., Magic RutHe", which appears to have been popular at the t ime when , according to the evidence, many were seeking to competp w ith 1 h ose enga!!f'd 1n i 8 manufacture. After a la!)orious examin ation of the e vidence my I oncluRJODS BTU : Firs t ,  the patentees were thp 111'14 in vpntors of t-he plai ting' atta chmpnt ment.loned In the patent descdbed In the bill 01 complaint, and on whlcb the sui t 1s  founded. Second, the defen dant has Infrh,gerl the rlg-h ts of tbe complainant, as assign ees of the said patent. a s  all eg('d In the blll of complamt, by the usc ofTahfi�:tig� ��V;{��t��\ el�bxi�ri��1'!�O�a1�h �a�;����v����or1iere was any fraudulent mtsre orcsent ation in the specification annexed to the parent 
:;o�Uf�ef�����!fr�a�i��er�;:��:d�i��i �E[Oth�dj'Ol:�[n!�nt��nP:l��� ��1� entees.  The testimony proves such joint Invention most clearly and dis· tlnctly. There was n o  f:;uch sale of the pll.tented machinp, or  apparatus two ypars 
�e:�i�����lr�!����Orno�o[h�. f:;���i�� ������s j��� l�:���tV�l�he t;:v:�fg;; a n d  those w h o  w111 ad,,-ance money for the manufacture or use ( f  the machines I nvented, not carried l TI t o  execution I and unaccompanied by any p u b lic ul'loe of the machi ne,  but being prospt'c r ive in its character, not con� summated until wIthin the saId two years, does not in  my opinion attect the valldl tv of the pateh t. 
byFth�rf�w '���d s�� t�r�Yrhdo�¥�ge"ir�1�s'gf ¥�l� f!�:�a' jg�����i��;i��e��� n o t  maintain a suit here for an Infringement of their rights  committed nere. 
an1?���g�d�����o��e llper���:��l�����ir� a decree in favor of the complaiD. 

It is obvloll s  that tbe defendant haH in troduced testimony which was not admissible as a d efence, rehting to tile knowl edge and use of the invention by persons not na,med i n  the answer, to some or all of  WhICh objec t fOR was made by the complaL1ant on the t a 1dng of testtmony. I bave not, ho wever, rega.rded the objection in fl1Y cOl1 E.iGel'ation , because the briefs submitted do not involve a m " tion to stri k e  out such testimony, and my conclusions are therefore founded lIn all he proofs. Let a decree be e ntered fur the complainant awarding tbe relief prayed for. 
Inve ntions :J»atell ted i n  England by Americans. 

[Complled from the Commissioners of Patents'  Journal.J 
From July 19 t o  July 21. 1873. inclusive. 

DISTRIBUTI"G FLUIDS, ET ·.-C. G .  Wheeler (of C!1lcago, Ill . ) ,  London, Eng. 
LIF E PRESERVER.-E. n. Coyswell, New York city. 
SPINNIN G WOOL .-J. G.  Avery. Ne w York city . 

NEW BOOKS .a ND PUBLICATIONS. 
CHIMNEYS FOR FURN ACES, FIRE PLACES, AND STE AM 

BOIL I<:RS. By R. Al'm:5tl'ong, C. E. No. 1 of " Van Nos
trand's ScieI, ce Series." PJ ice 50 cents. New York : 
D. Van Nostran ' ,  23 Murray and 27 V\ arren Street. 

We are p,eased to ser: an Issue of band books on practical subjects com· 
menced with so excellent a specimen as the work before us. The chimney 
has al ways been the builder's p uzzle and the occupier's tormpnt ; and some 
p ractical. well digested reason ng on the subject, by a thoroughly capab l e  
writer, will be fonud In t h i s  n e a t  little volnme. The reputation of  tbe p uo
IIsher wlil guarantee the contln uaJce of tlIe series with similarly excellent 
treat se�. 
THE CAN ADIAN ORNITHOWGIST, a Monthly Record of In· 

formatioIl relating to Cun>1dian Ornithology. Edited b) 
Dr . . A. M. Ross. PrICe 15 cents per month. Toronto : 
Willing and Will iamsen. 

An excellent li ttle magazine, entertaining to many wbo live beyond the 
borders of the Britlsb Provinces. It appeRT . to be written by contributo:. 
w ell versed In the most Interesting brancb of natnral bl.tory. 
THE A R'r OF SHOOTING ON THE WING, w.th Hints and 

Reci pes for the Use of Sports men.  By An Old Game
keeper. Price 75 cents. New York : The Handicraft 
Publication Compa ny , 37 Park Row. 

A practICal and well written handbook, espeCially a dapted for tbe nse of 
yonng sportsmen. as It gives Sensible advice on the manipulation of lire 
arms and the rnler and eti quette of the lIeW. 

Im proved Metallic C l asp. 
Charles Marshall, Lockport, N .  Y -Tno o bject of this device I. to fnr· 

nish ready and convenient meaDS tor holding or supporting drawers or 
o veralls when a button fails, for hangmg up hats and o ther articleb of 
clotblng. or for supporting ladies' dresses, e t c .  Tbe clasp is a t tached to the 
article by p atting the teeth against the clotb to be fastened. when the 
slide i. turned one side, anr! then back over the teetb . There I. a slight 
spring to the slid<- , walch bold. It III place and make. the attachment 3e
cure. As manufactured for usc, thc Cl lSP doe. not exceed the welgbt of 
an ord,nary metal button .  

Improved Sewing Machine. 
John Albert Smltb, Columbus, Oblo . -Ttlis Improveme n t  conSists In a 

new combinatIO n  of machinery, by which rot ary motion Is Imparted to the ' 
shnttle .  A rG tary disk for carrying the shnttle carrier Is mounted on the 
end of the pulley sbaft anrl ls arranged with Its face, to whlcb the cafl ler I, 
p ivoted. I n  the plane of  the needle , so tliat the carrier will pass the needle 
close to it. Side, suitably for passing the shnttle tbrougb the loop. TLe 
c.\rrler is c O ll n e c ced to It  by a pin which is fi tted into the disk so as to tnrn 
therei n,  and Is eonnected by a umversal joint with a rod, wblch Is similarly 
j ointed to the frame 80 that it  can swing with the pin aro und tbe axl. of 
the shaft, but not tnrn Itself, and thns prevent the carrier Iro;::) turning a s  
I t  swings aronnd with the disk . 

Improved Harvcster. 
Elgin M. Awrey, Calstor, Canada .-Thls Invention bas for Its object t o  

furnish an Improved device b y  means of  which t h e  t .. b l e  0" linger b a r  may 
be raised, when desired, by the advance of the mac nine, tbns dispensing 
with the ordln "y levers and keeping tbe machine free for tbe operation of 
the self rake. 

Improved Hog Trap. 
Aaron B. De Vore, Talk ington To wnship, lll . -This Invention Is an 1m· 

provement in a crib or s tocks for boldlng or conllntng hogs. The bottom 
Incline s  dowu wa rdly toward the head lock and fails conSiderably below tbe 
front beam, 90 as not to afford a foot rest by which tbe h ogs can p u sh back 
and pull out uf the lock. For small shotes a secondary pen or crib Is ar· 
ranged tn  tbe large one t o  contract the space suitably for tbem. 

Improved Wa.slting Machine. 
Jobn W .  Conroy, Terry, Mlss.-By suitable construction, by a�justlng a 

n u' ,  a j olnted rub bing board may be held up a"alnst a corrugated cylinder 
WIth any d"ired pressure, so  that the said cyHnder may carry tbe clotbes 
along the rubbing board, and at the same time rub them, thUS washing tbe 
clothes qnlckly and tho"ongbly. 

Improved Rotary Hog Scraper. 
Robert Fyfe , New York city .-Tbls lnvention consists of a rotary scraper 

with blades adapted for 8craping oft the hair, bristles, etc., of scalded 
h ogs , with handles by which to hold i t  when I t  Is revolving, and a j ointed 
driving shaft worked by a p 'llley or other drlv!r g  gear. It Is very Simple 
In  construction and said to be uselul and convenient in  action . 

I m proved Self Clo sing Fa ucet. 
Alexander B r!nckmlnn, New YOlk city.-Thls In vention relf,tes to 1m. 

provement s on fancets of the kind having swivel d!scbarge tub's.  " hlcb 
tubes, when in one pOSition, are closed .and atop the ontftow o f  water, 
whlle ln tbe o ther p osition they commnnl cate with tbe water Bupply, are 
o pen , and aUow the water to tlow out.  Whenever it is desired to have the 
water flow out, tbe borlzontal tnbe Is turned by hand to open tho aperture, 
and is  beld eo as long as nece_sa r y : but as Aoon as this tnbe Is let go, the 
pressnre 01' water aga nst anotholr piston Immediately causes the vettlcal 
tube to" awing closed. 

Improved Mannfactnre of Wadding. 
Andrew Cbambers. Providence. R. I. -It Is proT o . e d  to man llfacture 

waddings of old delalnes, and o tber part cotton and part wool goods, b: 
olckl n g  the stock Into sufficlen{ly lin e and soft particle. t o  form a soft fine 
lap, and then passing It directly from tbe machine In which It Is made 
thro ugh a bath composed of a solntlon of resin,  canstlc soda, and also c o l ·  
orlng matter. • be solntlon satnra tes t h e  lap thl onghout and secnres tbe 
fiber so as to  make as good and strong a n  article as the ordinary long fiber 
and yet does n o t injnre tbe fiber In respect to tbe ligbt, crlspy nntnre whlcb 
It Is l1eces.ary for all good waddi ngs to possess.  It Is also proposed to ap 
ply a dressing of plaster of Paris to tbe su rfaces of the wa dding as it 
passes out of the bath, tv glaze It and preven t  I t  from sticking, by passing 
It  between a con pIe of boxes containing tbe plaster, and brnshes for tbrow· 
ing It  on the wadding a s  It passe. alon g.  The claims cover both tbe man
uIactnred artlcle and tbemecltanlom by wblch the wadding Is made. 

Improved Clothes Dryer. 
Almeron Graves, Rosco e ,  Ill .-The central vertical stand.ard upon wblch 

the device for drying clothes revolves bas feet pivo t e d  to a .lldlng sO" ket  
collar and braces. The braces are also at their upper ends pivoted to a 
similar socket c�ll.r. which moves loosely upon tbe vertical stan dard. 
The lower ends of the feet are made fast t o  the ground by snitable pins 
driven through loops . Tbe number of braces Is equal to  tbe number of 
feet employed. A series of  semi· vertlcal brace arms, wblcb at l helr base 
are pivoted to a socket collar s:milar to those above dCf- cl'ibed,torn:: s a base 
for tbe drying apparatns. These brace arms ore also at  their upper end. 
pivoted to an e qual number of radial arms which also are at thel! Inner 
ends pivoted to anotber similar socket collar. The whole series of arms 
are provided wIth a ne twork of clotbes lines. Cords pass over pnlleys, 
having tbelr onter ends attacbed to one of the radial arms at opposIte 
sides of the dryer, and are nsed to fold np t h e  dryer like an u mbrella. 

Improved Device for Manufactnring Jewelry Bases. 
Sbnbael Cottle, New York clty.-Thls Inven d o n  consists In a peculiarly 

constructed former combined with a <lIe b .u nlsher and mandrel . A blank 
has a bottom and barrel at  a sharp angle to  each otber. The former Is 
made I n  sections. The female die Is made with a detacbable bottom fol' 
convenience In removing the blank, and wltb a sboDlder In Its cavity . 
leaving a space around the barrel of the blank, when said blank Is ,nserted 
in said die. A plunger Is made with a square edge, and a recess having a 
ronnded angle. The former is placed In the blank a n d  tbe blank Is I nserted 
withi n  tbe shonlder of the dlc. The plunger Is  then bronght down UPOIl 
tbe edge of the barrel of the blank, turning tbe sold edge Inward over th,· 
former, prodUCing the olBnk. The blank Is n o w  placed In a bOllow man. 
d!'e i ,  and wblJe the mand"el is being rotated I n  a lathe,  a bnrnlsher ls held 
ag-Rlnst tbe tnrn ed over edge, which IS lhns pressed down upon the formCl 
until ft has a sharp RJl gle. The blank is  now taken out of the man drel, and 
th a middle section of the former Is rem oved, a n d  su bseqnently  the others, 
a fter whlcb tbe bottom 19  cut ont '0 as t o  produce a blank which consist. 
, )f three curved strips, two being horizontal, and the O lber, wblcb connects 
them, vertical . 

I mproved Tobacco Transplanter. 
Clement E. Bates, Sonth Deerfield, Mass . -Thi s m ventlon has for Its ob. j ect to furnish an Improved maohlne for transplanting t obacco plants . In using the machin e ,  one of the pans, a nnmbf!r of which have been orev: .. 

ously snpplled with plants, ls placed npon tbe upper phtform, the handl e 
is grasped by the left hand, and " lever p , ' shed forward so that a plant I s  
dropped through a tube to re s t  In a c n p  formed by plates. T e e  instrnment 
Is then pressed down npon the gronnd and the lever drawn to the rear. 
ward. Tbls forces the plates outward and edgewise tbrough tbe Soil ,  and 
at the same time moves the paddles Inward and Sidewise t b rougb the sol l ,  
pressing said  so\l around the roots  of the plant. The Ins trument Is  then 
raised from tbe ground, tbe lever pmbed forward, anotber plant Inse"ted 
in tbe tnbe, and so on.  

Improved Vise. 
Daniel S .  Coe, New Hartfora, Conn., assignor to Cbapln Mact lne Com. 

pany, of same place.-Thls InventIOn has for Its object to furnish an Im
proved bench vise. Upon tbe Inner ends of screws are secured small gear 
wheels. the teeth of wblcb mesh Into eacb other, SJ tbac by tnrn mg the 
� """"w�the�Jeftscrew will be turned In the ,opposite dlr�ctlon, and the 
two screws will work together to carry tbe movable jaw back and fortb, 
exactly parallel with tbe stationary jaw. 

Improved Dress Protector. 
Adolpb Herrmann , New York clty.-Thls Invention Is designed to furnish 

an Improved dress prot ector whlcb shall be so constructed that when an 
edge becomes worn It may be reversed, and tbtls made to do donble servl<-e. 
Tbe Invention consists In folding tbe material longitudinally so tbat Its 
edges may meet or overlap each otber along tbe central line, plaiting It 
tJ·amversely. and securing th e plaits by two rows of stitching abont equal. 
ly distant from the edges of tbe protector and from each otber. 

Improved tron Railway Tie. 
Charles W. Gnllck, New Brunswick, N. J.-Tliis IL ventton fnrnlshes an 

improved cross tie and fastcnlng for railrOA d  ralls, whICh shall support and 
firmly secure the ral J s  In place. The Invention consists In wrougbt Iron 
! les for railroad tracks, having transverse flanges formed soli d upon them 
t o  form grooves to receive tbe ralls, and bavlng holes formed through them 
to receive tbe clamps. 

Improved Die .. for Plain Fin ger Rtnll's. 
Ge'lrge Krementz, Newark, N, J.-Thls Invention is an Improved device 

for enlarging and fln·.shlng plain finger rings. Tbe lo wer or  stationary die, 
wblcb bas a hole formed through It of such a size "s to allow a plnnger t )  
pass througb It freely. In the upper end of the hole i s  formed a rounded 
recess to receive the ring. The plunger Is made tapering or conical , and 
with Its upper part of exactly the size reqnlrpd for the dng.  Upon the upper 
end of the plnnger Is formed a tenon to enter . hole III tbe l o wer end of the 
holder, by which the said plunger Is forced through the ring. In nslng the 
device tbe ring Is placed In tbe rece.s of tne die , and tbe plnnger Is forced 
througb It by the holder, bringing tbe ring te exactly the reqnlred size, and 
leaving It perfectly true. The same lnventor bas also patented an Improved 
mode of making plaIn finger rings wlthont a JOint. Tbe Inven tion consists 
In two sets of dies for forming a jolntless ring- fl'Om a solid ring plate. 
The half ronnd ring plate Is laid, rounded side downward. In the fiBrlng up. 
per end of the cavity of  a die, and the plunger brought down npon It ,  wbich 
forces It Into  the 10wer part of the cavi ty of tbe die, giving It  a somewbat 
comcql form , and producing tbe conleal ring. Tbe latter Is rlaced, larger 
edge dowuwar<l, I n  the cavity of the dle, and the tapermg part of the pl nng· 
er forced Into It, which forces the smaller edge of the ring ontward, while 
the taper o f  the cavity of the die forces its longer edge i nward, and pro· 
dnces a ring convex npon Its Inner snrface and half ronnd npon Its outer 
surface. The ring may tben be IInlsbed,  enlarged, and sized In tbe ordlDary 
manner. 

Improved Pencil C ase. 
Samnel S.  Rembert, Memphis. Tenn.-Tbls Invention Is an Improvement 

In calendar pencil cases ; and con.lsts In providing the case with 8 perfo. 
rated cap and a scale of lineal measnrement, wbereby the same Is  adapted 
to be applied to pencils of any length and to be used a s  8 rnle or measnre In 
determmlng tbe lengtb or otber dimension of any object. 

Impro ved Machine tor Sawing I,athll. 
Alexander Rodg ers, Muskegon, Mlch.-Tbis Invention consists of a gang 

of clrcnlar saws on a horizontal arbor, ln different sizes, with an Inclined 
table and feed rollers 80 arranged that lath and o ther like stuff may be 
sawn obliquely to tbe Sides, to prodnce bevel edged strips by saws on a 
borlzontal arbor. The invention also consists o· one or more feed rollers 
made slightly conical, and provided with spiral ribs arranged to force the 
piece t o  be sawn to the guide and keep It tbere, as well as to feed It  to tbe 
saws. 

Improved Glove Fastening. 
Horace P. Carver. Binghamton , N. Y.-Tbls lnvea\lon Is  Intended to pro

duce a new fastening for kid and o tber gloves, and It consists of a ptn snp
ported firmly by the projec ting parts of a p:ate attached to one side of the 
glove, wblch catches between coiled parallel springs of a plate attacbed to 
the other side of the glove, &0 tbat tbey, ln combination wltb tbe action of 
the supporting side plate of the pin on tbe ends of tbe sprlngs, 1lrmly hold 
tile parts together. 
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improved Adjastable Scalfold. 
John S .  Tilley, West Troy, N. Y.-For adjusting the scaffolds of wall 

plasterers and crillng decOl a t ors , high or low, r ccOl dlrg t o  tI e tlfH of 
tbe room, lt Is  proposed to have sho"t trestle heads m�nn tec oh three legs, 
wltb a vertically ad.instlng standard In eacli head b'lVing Q fastening to 
hold It  at any hlgbt, and h aving a conple of plates clamped t o  It at each 
,Ide near tbe toP. so tl>at  they can be readily adjusted to form, with the 
st.ndard, a T  be" d whereon the ,eaffold boards may rest falwi�e ,  w b en, 
Rs ln tbe case of decol atlng celllngs , lt Is desirable t o  bnll d bro a d  scaffold. 
by laying the scafiold boards or planks. extending from one trestle head to 
another, and arranged edge wise to snpport the scaffold boards. In order to 
pack tbe benches the legs are jointed to them so a. to fold over on tbe sides. 
When In use the ends of the l egs bear against the walls o r  sboule ers of tbe 
notcbes, and 80 transmtt tbe fOl ce directl y .  from or.e to tbe otber wltbout 
Injnry to the join ts.  

Improved B o x  Scraper. 
Abraham Tester, Brooklyn, N. Y., .,slgnor to  bimself and John Cun ning

ham, of ,ame place .-Thls invention has for Its �bject to constru c t .  scraper 
which I s  used on packing boxes . ships, etc., wltb a movable blade, so that 
the same may be sbarpened when worn , and adjusted to a sUi table angle for 
nse In any desired posl tl0n. The Invention conSists In pivoting the blade 
to the blfnrcated handle of the Instrument and In con nectin g It t b erewltb 
by means of a pivoted brace, so that It can be swung Into snltable position 
and rigidly beld tberelD. 

Improved Invalid B edstead. 
Jobn Rohlnaon, Madlsou Station, Mlss .-Tblo luvent�on consists of an 

improved bedstead, which Is so constructed that the hea,! part of the bed 
bottom may be raised aud lowered gently and graduall y  to any desired 
exte nt, so aa to change tbe posi tion of tbe person lyin g  upon the bed . To 
the head parts of tbe slats Is secured a cross bar, to the lower side of tbe 
end" of which are attached sockets to rpcelve the upper end o f  rods, the 
lower ends of whicb are pivoted to nnts, through which pass the end parts 
of another ro.1, npon one half of which Is cut n right screw thread, and 
u on tbe otber half a left screw thread, so that when the latte r ro d  Is tnrned 
in one direction the nuts mtly move to ward each other ; and when the said 
rod i s  turned tn the other direction, the said nuts may move from each 
other, tbus lowering and raiSing the head part of the bed b e ttom as may be 
desired .  

Improved IUetal Window Sash. 
Jobn D .  Moran , New YOI'k city. -Thl< Invention consists In making the 

oval headed T 8h�ped m01diags for sbo w  windows by first formi ng an ova l 
or seml·elllptical bar 01 lead with a groove In the fI tt side for the base of the head of the moldln", by forCing tbe bead throngh a d,e of sult.ble form in the manner of for-minx l ead tubes. Second , in drawing the. 81Iver plated cover of sheet metal upon thc said lead bar, by f.!1"clng a tlat strip of tbe covllrin g  metal and the lead bar through a die p l a t e  togetfler. Third, In .0l derlDg tlIe I r O Il  bar which constitntes the vertical portion of the T to tbe 
Ie ,d  blr by b e lting one edge of the Iron bar In a bath of  solder and tinning It at the same time, and then l�ylng the tinned and beatert edge In tbe �roove of the leod bar, wbereby thcy become united. tbe IPOn btr heating the lead bar sufficien tly to cause tbe union of the lead with tbe ti n ned Bur. f,tce of  the iron when they become cool . FOUl"tn , in making a cheap bar or mo!.lIng fJr Inferior work , where 'h3 plated molding will be too dx penslve. by nnlting the le.d q nd metal bars,  as above described, without tbe plated metal covering for tbe lead bar. 

Improved Miqor Holder. 
William Simpson, Berlin. Canada .-The object of this Inven!lon Is to sup ply a neat and simple deviee by wbicb a mirror may be suspended at any deslr�ble incltna l lon toward the wall. The Invention consists of a V shaped holder, of strong wire, bent forward and attacbed to the sides of the frame of the mirror in sucb a mann'er that the same may be inclined at pleasure. 

Improved Apparatus tor " crapin ll' Hogs. 
Orison McNeil and ?eter W. Daltoll, Jersey City, N. J . -This Invention 

consists In an arrangement of carrying roll ers with scraping blades and a chain, the last being nsed for dr. wing the hogs over the rollers and between the blades. 
Improved Heating Stove. 

Jacob L. Ring, Mt. Pulaski. IIl .-Thls .lllven tion consists In a :lovel mode of combining the main parts of " heating stove. A central u p right tnl>e extends from beneatb !be stove beartb Into the hot all' cba mber, wblch Is surf( unded by the drum , leaving a space between the two,  from whlcb the smoke and gaseous products esc. pe to  the chimney. On top of the air chamber Is a perforated cylinder covered by a cap, snrronnded by a perfo rated ring. A lug Is on this ring, by means of which It Is tnrned to all o w  t h e  discbarge of a i r  from t h e  cbamber. T b e  a i r  tube may e <lend rp from ttte hot  air chamber and condnct a current of heated air to any Dart of the 
d welli ng. It Is snrrounded by the fuel In the fire box, and an active cnrrent, throngh It and througb the cbamber, Is produced by tbe Intense heat to whlcb It Is exposed. 

lmpl'oved Papel' File. John F. Winter, BrooklYlI , N. Y.-Tbe ohjoct of this invention is to  flir. nish an Improved p_per file for bi nding letters, btlls, ne wspapers, pampb lets, sheet musin, etc., in a simple, elegant,  and q uick mann er, without tear. lng, defacing. or otherwise Injuring the papers or documents. This !n .. en
tion consIsts ofa square, round, or polygomtl pie�e over which etl ings are lonlrl tndinally stretched In suil able manner, which , In comiectlon witb lat eral binding strings placed o ver a grooved or reCeSSed part of the main piece anrl a thread and needle , bind the sheets In a manner slmllar to tMt of binding booke. 

Improved Cotton Gin Knife Rollpr. 
Thomas H. Rusb t o n  and Wil liam Dobson, Bolton, England.-Thli! In .. en. :Ion conststs In B cotton gin knife roller provided with hlades having two 

or more angleS arranged In line with each other In the direction of the sbaft, 
tbelr Inclined parts being parallel to eacb 0'  her. 

Improved �ap Protector. 
Henry C ,  Cole and Edgar D. Sabin, Wallingford, Vt.-Tbe object of this 

inventlou Is to provide means for protecting maple sap, as It 18 caught In 
buckets from the tree, from snow, rain , leaves, etc., p.nd it consists in l\ 
screen or cover attached to the tree and to tbe sap bncket, and covering 
tbe latter. 

Improved Toy. 
Lauranpe Bryan, New York city. -Thls Invention Is a toy for children , 

wblcb will fUrnlsb not only amusement bat exercise : and It consists in 
what is known as the U child's whe':' l  runner I t  combined with a' wb ls�le, 
the wbeel being made to operate and blow the wblstle as the' child pro
pels lt. 

Improved Apparatus for lUoistening the Atmosphere. 
James G. Garla , d, Biddef >rd, Me.-For mois enlng the atmosphere In 

weaving and other rooms, It  Is  proposed to employ a n atomizer, air cham. 
ber , and condensing pump, a water Cis tern, reserVOir, and an automatic 
apparatus for snpplylng tbe cistern and the atomizer from the reservoir 
regnlarly and uniformly, to b e  expelled to tbe atmosphere by the air from 
tbe air pressure chamber, in whicb It IS condensed by tbe pnmp. In com. 
bination with the reservoir and cistern Is a fliter to separate from tbe 
wat er any solid particles that might obstruct the pipes of tbe atomizer 
also to pnrlfy It. The pump Will, III practice, be run by p ower. and as many 
atomizers will b e  applied to oue air Chamber and c�stern as may be 
demanded by I he capacity of the room to be charged .  

Improved Machine for C uttiag Tobacco. 
Francis S .  KlnneY, New York clty.- Tbls invention has for Its object t o  

fnrmsh a n  I mproved machine for clltllog tobacco, tbe ,ame being con 
structed with a singl e knife working npon !ncllned bearIngs, and operating 
wltb a sliding sbear cnt npon tbe tOORCCO, wblch is placed In a box with 
aldea at rlgbt ang!es and bottom parallei with said knife. 

Improved Die fol' Making Watch Case Caps and Backs. 
Silas C. LewiS, Brooklyn. N. Y -This Inven tion cOllslsts of a die of the 

usnal form and ma'  erial ,  bnt having, Instead of a flat surface, an eleva 
tlo n ,  wh l oh gradual l y l n creages from the circumf.renco toward tbe center 
adj usted to the elasticity of the gold and the thickn ess of the cover •• pro ' 
duclng a perfectly lIat even plane, more accura t e  tban If spun out. It Is an 
Importa nt Impl OHWtnt In the manlll,etDle of (vld caps and back. 10 
watohes. 
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Improved Double Acting Force Pnmp. 

J 9hn P. Flanders, Vergennes, assignor to himself, Ell B. Hayes, of same 
place,.and H. M .  Mitchell, Bnrlington, Vt.-The cylinders are arranged on 
each side of a wide bed frame, and between them snctlon pipes are ar
ranged, rlslllg vertically from the well anll connected t o  the cylinders by 
horizontal branches at the upper cnds above the check valves .  Four dis· 
charge pipeR rI s e  vertically a short distance above the cylinders, and there 
continue by curves above the check valves Into a discharge box at the 
bottom, where the check valves are arranged to prevent the back fiow. 
These pipes support the discharge box and the air chamber. For packing 
the piston s ,  the barrels in which they work are divided In longitudinal 
parts with lap j oints at the ed"e . ,  so that they can contract and expand a 
little without opening seams for the escape of water. A small annular 
channel surrounds the barrel, In which Is maintained II high degree of 
pressure by water admitted through II pipe connection. To hold the barrel 
In position and allow them t o  be free to expand and contract, n o tches are 
formed In the shell in the cylinder, and lugs in the barrels, which project 
Into the notches and hold the barrels against the end motion . 

Improved Table Dish Staud. 

Florian Gro.sj ean, New York city.-The essential fea ture of the invention 
IS II stand or tray for dishes, of which the top or plate Is composed of 
metal with a p orcelain cover or enamel, the enamel being to conceal the 
Iron or give It a fine finish , and form the ground work for fine picture orna· 
mentation by the decalcomanlc or o ther proceSB. 

Improved Stop Valve. 
George W .  Eddy, Waterford, N .  Y. -Thls invention relates to that class 

of stop valves In which two disks al e arranged to m ove forward and hack 
ward a', right angles to the water channel in a chamber through which the 
channel paises at openings on opposite sides whereat the seats are formed 
for the disks, and on which they are caused to press tightly when moved 
upon them. 

Improved Eglt C arrier. 
John A.. Beam, California, Mo .-This Invention c onsists of a strong wood 

box in ten compartments, or tiers of paper cells, adapted to hold an egg 
npright, on the large end, the ceJls being formed of a paper cylinder and 
pasted or otherwise fastened together at the sides.  Between each tier of 
tile cells, a18') between the upper and l ower tierd and the box sides, are 
cusblons to soften the shocks .  The rows of cells along the sides of each tier 
are proteoted from the shocks ag�lnst the side walls by springs . The sldea 
of the box are provided with prOjections, Which prevent the box from rest· 
ng on them, s o  ths t tho eg,;s are secured against lying on the sides while in 

transit. Some of the end projections of the case constitute handles for 
handling It. 

Improved HOI'se Power. 
William GUfilJan, Speier, Minn.-The object of this inventi on is to furnish 

a horse pewer for thrashing grain and o ther purposes.  The cogs a f a bed 
wheel are on the upper �ide and engage with ycrtical internal and external 
gear wheels,whlch are on a horizontal cross Shaft. The p ower i s  applied, to 
a revolving frame attached to the cross shaft by stands, by means of levers . 
arms connect the rim of the frame With the central cap . Traverse wheels 
attached to the frame revolve through slots In the rim of the frame an'l 
rest u pon tho top of the bed wheel, and thus prevent friction. The internal 
part o f  the vertical wheels engage with other wheels.  The exterior cogs of 
the vertical whee,!!! engage with the cogs of the bed wheel, and thus Impart 
motion to the central vertical shaft. 

Improved Washing Machine. 

Moses L. Hawk s ,  Kmderhook, Mich.-ThiS invention has for Its object to 
furnish an Imp roved washing machine of that class  i ll which the washing i s  
done b y  Dassing the c l o thes back a n d  forth betwee n  rollers, a n d  Which shall 
wash the clothes quickly and thoroughly and without Injuring them, and 
without becoming clogged. A large upper roller is corrugated longitudi
nally, and to It is attached the crank by which the machine Is operated. 
Four small rollers are placed beneath the large raIler. By sui Cable con. 
struction, as  the clothes pass ill, the upper roller and outer small r011e1'3 
yield so as to accommodate themselves to the thick n e s ;  of the clothes. As 
the latter pass out, the outer Bmall rollers upon that ,ide yield, thus pre. 
venting clogging. By proper devices the machine is held In the tub in 
which It Is desired to operate.  

. 

Improved Washing llIachine. 
Jacob Shetller, Deselm, 1I1.·-In using tbe m,chlne , tlie clothes are placed 

upon a false bottom.· around a rotating vertical cylinder. The handlo Is 
grasped In the left hand to apply preEOure , and a vertical roIler,held between 
pivoted bars, to which the hang Ie is  attached i s  revolVed with the right 
hand by means of the crank. The cylinde r  llOlds the clothes out so that they 
will be In proper position to be operated upon by the roller, the fiange of 
the said cylinder pushing the lower part of the clothes In beneath the mass 
so that they wllI be eontlnuou;ly turning over. The outer part of the bot: 
tom, as It Is rotated by the rollcr, moves faster than the inner part, so that 
the clothes will be rubbed as well as pressed. 

Improved Last Block Fastener. 
David Huard, Asnland, Wis.-This Invehtlon consists of a clasp.like fast. 

ener, pivoted to the main block of the last, which closes over the other 
block In connection with pin fastenings of the same. 

Improved Water Elevator. 
Sylvester Bennett, New Orleans, La.-Thls Invention consists of a station· 

ary case in the forJ;ll of a hollow Inverted truncated cone, lnside of which is 
a revolving Inverted cone with one or more spiral fianges extending from 
bottom to top, and apparatuB for revolving the inner cone for raising water 
short distances in large quantities ,  for draining purposes and the Uke . 

Improved Seed Plauter. 
William J .  Saffery, Bremen, Ohto.-Thls invention consists In cOIllbining 

8 furrow open er, a seed dropper I a rolling coverer, and a guano or manure 
dropper, SQ that, between the seed and the guano ,  there will always be a 
small layer of line dirt to prevent the destruction of the vitality of the 
seed. 

Improved PUml>. 
Charlie D. Rathbone, Belpre, Ohio.-This Invention oonsists of a novel 

oonstruction and mode of appl ying a bush or lining of glass or other hard 
and durable wearing SUbstance in the pump cylinder or stock to sustain the 
wear of the sucker or pump barrel. 

Improved Bed Bottom. 
Jonathan· V. Taylor, La Cygne, Kansas .-Thls Invention consists of two 

pairs of bars about half as long a, the bed, fixed a t  one end on a transverse 
pivot at the middle of the bed, one pair extending to the head and the 
o ther to the foot, and connecting wi,h cross bars thereat. One crOBS harat 
the head and one at the foot are each connected by several tension straps 
of strong fiexible material arranged "bove the pivo t, and SUfficiently short 
t o  support the arms snu cross hars, and any weight that may be placed OU 
them above the horizontal plane of the pivot. At each end there is a stop 
bolt whteh limi t s  the hight t o  whICh the end may be raised, and thus pre 
vents the other end from faIlIng too low. In connection with the above are 
the arllls provided v;ltn springs at the pivot to iucrease tbe range of the 
springing action of the bottom. 

Improve<l Floor. 
Levi S.  Wood, Marlon, Iowa.-The ohject of this Invention Is to provide 

means for s trengthening. tloors, roofs, etc . ,  and H consists jn tru ss rods 
passed through the j oists of the fioor or rafters of a roof In combination 
with brlJge blocks fitted between the j oist. o n  one or both sides of each 
rod. NUls o n  the rod are turned up, giving the rod any req uired degree of 
tensi on, and binding the blocks and j oists lirmly together. 

Improved Sharpeniug Machine. 
James P. Kealy and Joseph Blgney, Bridgeport, Conn .-This Invention is 

II machine for dressing lathe centers, and consists of a traversing grinder 
actuated by an automatic feed scre w and placed In a frame adapted for be. 
ng snpported In the tool post of a lathe. 

Improved Eqn allzlng A ttachmeut er Plow8. 
David H. King and William M. Huloe, Palmyra, 111.-1 his invention con. 

slots in an Improved me tallic loop attachment for holding the equalizing 
appar�tus of a plow, and also In applying a gnard bar to the chains nsed In 
equaIlzers 

Improved Fireproof Shutter. 
Isaac S.  Mettler, Jersey City, N. J.-The object of tbls Invention I s  to pro· 

tect buildings from fire, and It consists n a met�lIi", shield composed of 
sliding s ections formed of an Inner and an outer sheet of metal secured t o · 
gether at top and bottom by plates. The sections are confined Iu grooves 
on the inner sides of the casings, each section having gro oves o f  its own.  
Across the top of the shield, beneath the cap of the cornlce , ls a  shaft hav
Ing a pulley near each end, over which are cords attached &t one end to the 
lower section and at the other end to a weight. An inwardly prOj e cting 
flange extends from each section into the groove o f  the adjacent section, 
so that, when the lower section Is raised, its top strikes the liange of the 
next above and raises that, and so on, each section being raised by the sec· 
tion below, so that all may be secnrely packed beneath the cornice and 
back of the frieze plate. The weights are Intended to balance the sections 
in that position. At night, or whenever there Is danger from lire from the 
burning of adjacent buildings, the shield Is drawn down , thus forming a 
fire protector to the window or door, 

Improved Waste Removing Device for Cardiug Machiues. 
George W. Craner, Darby, Pa.-This lnventl0n consists of a brush and an 

endless carrier for It combin ed with the burr box of a carding machlne , ln 
SMh manner that It brushes out the burrs, and, by keeping It clear o f  
them, prevents it from IlIIIng a n d  t h e  bnrI s from overfiowing u p o n  t:"e 
main card. 

Improved Insect Destroyer. 
John A .  Finney, Nashville,  Ohi o . -An axle Is turned by drive wheel_, 

and by suitable gearing actuates an endless belt which carries the Insects 
forward. l'rom the belt the Insects elrop Into a hopper placed beneath a 
roller to receive them, and which has a slot or opening in Its bottom, 
through which the insects drop Into lhe angle between the revolving axl e 
and the roller, where th, y ;'re crushed and drop through an opening In the 
bottom of the box to the ground. A reel operated by the advance of the 
machine pushes off the insects. As thc reel arms come In contact with the 
plants, the ends of the hammer handles sllp from a stop bar, and the ham· 
mer heads a:e drawn by springs against t.he reel arms with a Budden blow, 
knocking the Insects from the piants upon the Inclined apron whence they 
pass to the endless belt. 

Improved Dredging and Ditching Machines. 
Hyacinthe GoneIJ az,VermIUonviIIe,La . -In the dredging m achine ,  a buck· 

et woeel and discharging pan Similar to those represented in patent of 
same inventor, No. 130,2L3, dated August ti, 1872, are arranged so that the 
wheel mounted at the bow of the boat revolves In a plane at right angles 
to it,  and delivers the earth at one Side , and the pan carrying i t  la th e same 
direction delivers It  on the bank of a canal or river. They are by virtue of 
such arrangement speCially adapted for drenglng rivers a n d can.ls . In this 
case also the colters u!i1ed for cutting and loosening up the earth prepara
tory to the taking of it hy the huckets are alTanged on the advancing side 
of the wheel, and s o  incline<i as to draw the boat forward at the same time 
that they loosen the earth. Tlte dItching mathln e,  the subject ot a sep a 
rate patent, consists of a series of Intermittingly rotating co iter. prece d 
I n g  a rotating w h e e l  with s p o o n s  or buckets , hehind which Is  a receiving 
and discharging pan, combined in a portable machine, and prov1ded with 
o peratirg devices, all so contrived that ,  as the machine a dvances along the 
ground, the cutters loosen �nd even up the ground, the buckets raisc and 
discharge It Into the pan, and the pan dlcchargcs It  on the bank at one side 
of the ditCh . 

Improved Furnitnre Spring. 

William T .  Doremus, New York city.-Thls Invention bas for Its object to 
furnish an i mproved spring for applicati on t o  o ther parts of a chair, spring 
bed, or other piece of furn i ture where II yielding connection Is require d .  
Upon t h e  lower Side of one edge of t w o  plates a r e  formed In wardly project
ing flanges , iR Which are formed a num ber of holes to receive the screws by 
which they are secured in place . In the plates are formed holes to receive 
the bar, which has It pin In a recess formed in the upper side . A rubber 
nJock, of any suitable form , i s  interp osed betweE'll the plates, through 
which is a rod which forms the hillge, anel which Is provided with a nut to 
regulate the tension of the spring. The same inventor has aJso patented ano" 
ther form of chair spring which consists in flanged plates, 'hInged togethe 
by a transverse holt paSSing through suitable lugs . An india rubber hlock 
i s  placed beneath the axis of t.he hinge . These are only two p a tents out o f  
m.ore than one dozen applications, a l l  of wbich have b e e n  granted to Mr. 
IToremns through the Scientific American Patent Agency within the 
past five weeks. 

Value of Patents, 
AND HOW T O  OBTAIN THEM. 

Practical Hints to Invontors . . 

ROBABL Y no investment of a small sum of money brings a 
greater return than the expense i:r;.curred in obtaining a patent 
even when the invention is but a small one. Larger inv�ntions 
are found to pay corresp@ndingly well. The names of Blanchard, 
MOfse, Bigelow, Colt, Ericsson, Howe, McCormick, H0e, and 
others, weo have amassed immense fortunes from their inv�n. 
tiona, arc well known. And there are thousands of others who 
have realized large sums from their patents. 

More than FIFTY THOUSAND Inventors have availed themselves 
of the services of MUNlf & Co. during the TWENTY·SIX years 
acted as solicitors and Pnblishers of the SCIENTIFIO AMERIOAN. 

Thev stand at tile head in this class of huslness ; and their large corp s 
of " ,Blstants, mostly selected from the ranks of the Patent Otllce : men �ap. 
able of rendering the best serVice to the Inventor, from the experience prac. 
tlcally obtained while examiners In the Patent Office : enables MUNN & Co. 
to do everything appertaining to patents BETTER and CHEAPER than any 
other reliable agenev_ 

HOW TO � This !. the closing Inqnlry ln � nearly everyletter, descril ing 

OBTAIN . some Invention which comes 
to thIS office. A pollitlve an· 

swer can only be had by presenting a complete application for a patent to 
the Commissioner of Patents. An application consists of a Model ])raw· 
ings, Petition, Oath, and full Specification. Various official rules and for· 
mall ties must 8,;80 be observed. The .efforts of the Inyent.or to do all this 
busi'less himself ore generally without success. After great perplexity and 
delay, he Is usually glael to seek the aid of perSODs experienced in patent 
bUSiness, and have all the work done OYOl' again. The best plan is to t olicit 
proper advice at the beginning. If the parties consnlted are hOD orable men, 
tM Inventor may saBly confide hts l ueas to them they will advise whether 
the improvement Is p�obably patentable, and will give him all the direction. 
needful to protect his rights. 

Hou' «;Jan I Best Secnre My Inventioll1 1 

This is an Inquiry which one Inventor naturally asks another, who has had 
some experience in obtaln!ng patents. IDs answer generally Is as follows. 
and correct : 

00nstruct II neat mOdel, fiot oVer a foot in IIny dimenslon-stnaller If pos. 
sible-and send by express, prepaid, addressed to MUNN & Co., 37 Park Row, 
New York, together with a description of Its Operation and merits. On re
ceipt thereof, they wlll exatnine tbe i'lventlOn earefuIly, and advise you a. 
to Its patentability, free of charge. or, if yon have not time, or the means 
at hand, to construct a Illodel, mlike'  as good a pen and Ink sketcI:: of the 
improvement as possible and send by mall. An answer as to the 'prospect 
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of a Fatent will be received, usually, by return of mail. It Is sometImes 
best to nave " search made at the Patent Office. S uch a measure often saves 
tb e cost of an apl'IIcatlon for a patent. 

p
'
rel1m1nary Examination. 

In order to have such search, maKe ou e a wrttten description of the Inven , 
tion, in your own wordS, and a penCil, or pen and ink, sket'Ch. Send tbest:. · 
with the fee of $5, by mail, address 3d to MUNN & Co., 87 Park Row, and in 
due time you will receive an acknowledgment thereof, followed by a wl1t 
ten report In regard to the patentability of your Improvement. This speCial 
search is made with great care, among the models an1 patents at WaShing. 
ton, to ascertain whether the Improvement presented i3 patentable. 

Rejeeted Cases. 
Rejected cases, or defective papers, remodeled for parties who have made 

applications for themselves, or through other agents. Terms moderate 
Address MUNN & Co., stating particulars. 

To Make an Application 1"or a PatE'nt. 
The applicant for a patent sho uld fUrnish a model of his lllventinn if sus

ceptible of onc, although Bomet·imes i t  may be d�spensed with ; 0 if the tn
ventlon be a chemical production, he must furnish samples of the [ lgredl
ents of which his compOSition consists. These should be securely packed 
the inventor's name marked Gll them, and sent by express, prepaid. Sma} 
models, from a distance, can often be sent cheaper by mail. The safest 
way to remit money ia by a draft, or pos' al order, on New York, payable to 
the order of MUNN & Co. Persons who live in remote parts of the country 
CQn usually purchase drafts from their merchants on their New York cor-
respondents. 

' 

Caveats. 
Persons desiring to file a caveat can have the papers prepared in the short 

est time, hy sending " sketch and description of the Invention. The Govern 
ment fee for " caveat is $10. A pamphlet of advice regarding applications 
for patents and caveats Is furnished gratiS, on application hy m all. Address 
Mum; & Co., 37 Park Row, Ne .... York. 

Reissues. 
A reissue I s  granted to the orlglnal patentee, his heirs, or the assignees of 

t.he entire interest, w!len, by reason of an tnsuillcierit·or defecU'JTc specifica 
tiou, the original patent is invalid, provided the error has arisen from inad 
vertence, accident, pr mlstake, w ithout any fraudulent or deceptive iuten 
tlon. 

A patentee may, at his option, have in his reissue a separate patent for 
each distinct part of the lllvention comprehended in his original application 
by paying the required fee In each case. and complyi�g with the other re
qUirements of the law, as In original applications. Address MUNN & Co . 

87 Park Row, for full particulars. 

Design Patents. 
Foreign deSigners and manUfacturers, who send goods to th1s country 

mny secure patents here upon their new patterns,  and thus prevent o thers 
from fabricating or selling the same goods in this mar:.et. 

A patent for a design may be granted to any person, whether citizen 01' 
alien, for any new and original design for a manufacture. bust, statue, nlto 
relievo, 01' bas reUef ; any new and original design for the ptlnting o f  wool � 
en, silk, cotton, or ot":ler fabrics ; any new and orlgmal impression, orna· 
ment, pattern, print, or pictnre, to be printed, painted, east, or otherwise 
plaped on or worked into any article of manufacture. 

Design patents are equally as important to citizt.us as to foreigners. l'or 
full particulars send for pamphlet to MUNN & Co., 87 Park Row, New Yor!;. 

Foreign . Patents. 
The population of Great Britain is 31,000,000 ; of France, 37,OOO,OOO : hel· 

glum, 5,000,000 ; AustrIa, 86,000,000 : Prussia, 40,O()f),OJO ; and Russia;, 70.000,OOO� 

Patents may be seriured by Ameri..can citizens in all of thesE:' countri e s, .  
Nuw ls the time, "'hlle business i s  duH at home, to take advant9 ge d tbes', 
immense foreign lields. Mechanical Improvement!l of all ki�ds are always 
in demand In l<urope. There will never be & betkr time than the present 
to take patents abroad. We have reliable business cenncctions "dth the 
principal capitals of Europe. A large shard of a,I1 the patents secured in 
foreign countries by Americans arc obtained throu{;h our Agency. Addres� 
MUNN & Co., 37 Park Row, New York. Circulars with full information 011 
foreign patents, furnished free. 

Value 01" ExtendEld Patents. 
D i d  patentees realize the fact that their Inven tions arc likely to be more 

productive of prolit during the seven years of "xtension than the first full 
term for which their patents were granted, we think more would avail them· 
selves of the cxtension privilege. Patent. gra'lted prior to 1861 may be ex
tended for seven years, for the benefit of the i'lventol', or of lii.s heirs in case 
of the decease of the former, by due appll cathn to the Patent Office, ninety 
days before the terminat'ion of the patent. The extended (,jme Inures to 
the benefit of the inventor, the assignee. u'lder the first term having no 
rights under the extenSion, except by sllee-(al agreemlmt. The Government 
fee for an extension is $lOO, auu lt is nbcessary that good professional service 
be obtained to conduct the business hefore the Patent Otllce. FuIl Inform a 
tion as to extensions may be h a d  by addressing MUNN & Co., 37 Park How. 

Trademarks. 
Any person or firm domiciled In the United States, or any firm or corpora. 

tion residing in any foreign country where BlIntlar priVileges are extended 
to citizens of the United States, may register their designs and obtain pro
tection. This is very important t o  manufacturers In this country, and equal
Iy so to foreigners. For full particulars address MUNN & Co., 37 Park Ro w 
New York. 

Canadian Patent!!. 
On the lirst of September; 1872, the new patent law of Canada went Into 

force, and patents are now granted to citizens of the United States on the 
same favorablc terms as to citizens of the DominIon. 

In order to apply for a patent in Canada, the applicant must furnish 8 
model, specification and duplicate drawings, substantially the same as In 
applying for an American patent. 

The patent may be taken out either for five years (government fee $20) or 
for ten years (government fee $40) or for lifteen years (government fee $60) • 
The five and ten year patents may be extended to the term of fifteen years . 
The formalities for extension are simple and not expensive. 

American inventions, even i I  already patented In this country, can be 
patented In Canada provided the American patent is not more than one year 
old. 

All persons who desire to take out patents In Canada a,re requested to 
commun:cate with MUNN & Co., 37 Park Row, N. Y., who will give promp t 
attention to the business and furuish full instruction. 

Copies 01" Paf ents. 
Persons deSiring any patent Issned from 1836 to Novemher 26, 1867, can be 

supplied with official copies at a reasonahle cost,  the price depen(lng upon 
the extent of drawings and length ot s peef ficat1 on. 

Any patent issued smce November 27, 1�6 1, at whloh time the Patent omce 
commenced printing the drawings and 8pe �ificatlons, may be hael by remi t ·  
ting t o  this office $1. 

A copy of the cl&ims of any patent Iswed sin ce 1836 will be furn!BllC� 
for $1. 

"When ordering copIes, please to remit ior the same as abov3, and state 
name of patentee, title of 1nyentlon, and date of p:).tcnt. Address MlI:i::N 
& Co., Patent SOIicit@rs, 37 Park Row. New York city. 

MUNN & Co. will be happy to see mventors in perso n ,  at the1r oftic:e, or to 
advise them by lett8f. In all cases, they n:ay expect an honest op inion. Fo} 
such consultations, opinions and adv1ce, no charge i8 made. 'Vrite plainly 
do not, UBe penCil, nor pale ink ; be brier. 

All business committed to our care; 3:'ld all consultatiolls, are kept 8ecret 

and strictly contldenUal. 

In an matters pertaining to pateD.ts, such as conduCting Interferences 
procuring extensions, drawing asslgnm,mts, examinations Into the vaIldity 
of patents, etc., special care and attention is given. For Information, and 
for pamphlets of Instruetion arid advice 

Address 
ItnTNN & CO •• 

p'UBLismms SCIENTIFIC AMERICAN, 
3 '2'  Park Row, New York. 

OrFICE IN W ASHINGTON-Corner F aud 7th, streets. oppo.ltII 
Patent Otllee . 
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fB,utliuestl aua f'ertioual. 

The Glw" lIelOr lnsertion under tM8 head '8 $1 a Line. 

N a inconvenience is ever felt in wearing the 
New Elastic Truss which retains the Rupture, night and 
day, till cured. Sold cheap by the Elastic Truss Co.,  683 
Broadway, New York. 

Any person having the patent of some small 
manufactured article t o  dispose of, can address, with 
sample and lowest cash price. M. N. Co . ,  Box 52, West 
Meriden ,  Conn. 

Situation wanted by a first class Mechanic, 
to take charge of a Boiler Shop ; is used to Marine and 
Loco Work. Address Homer Klngley, Connellsville, Pa. 

The Best lYlachine for Tappin€>: Steam and 
Has Fitti ngs . E .  H . Bellows, Worcester� Mass .  

� ew Motion-One Shaft rotating, rotat es in 
opposite dire c tion ano ther Shaft at any distance. Only 
one connecting bar used. Rights for Sale. W. H.  Benson, 
'WaYLcsboro', Virginia. 

Washing Machine Dealers' address wanted, 
by Am. Mach. C o . ,  4;)0 Wain>!., St., PhIladelphia, Pa. 

Bolt Makers, send for descriptive cuts of 
Abbe's Bolt  Machine, to S. C. Fors.ith & Co . ,  Manches· 
ter, N. H. 

Mills for Flour,Feed, Paint,Ink ,Drugs,Spices 
and aU o ther p urposes. Ross Bros.,  'Villiamsburgh ,N.Y. 

Machinist wanted as partner. One with 
eome capital. Business established. Address Post Olllce 
Hox 189, Sodus, N. Y. 

Models of all kinds designed and constructed 
at lowest rates . H.  B. Mon-is, lthaca, N. Y. 

Hydraulic Presses ltnd .Jacks, new and sec' 
ond han(l. E. Lyon,  470 Gr&nd Street, New York . 

Sure cure for Slipping Belts-Sutton's pat
ent Pulley Cover Is warranted to do double the work 
before the belt will slip . See ScI . Am . June 2lst , 187B, 
Page 389. Circulars free. J. W.Sntton,95 Liberty S t .  ,N. Y. 

Catalogue on Transmission of Power by 
Wire Rope. T. R. Bailey & Vall. 

Have your Shop fitted out by Gear, of Bos· 
tOll, �Iass 

Fine Machinery Oils.-W e take pleasure in 
ealling attention of our Manufacturing readers to E.  H .  
Kellogg's ad i'"ertisement in another column, and saying 
t.hat we believe his claims in regard to fine Engin e ,  Spin. 
{Ue �  and Signal Oils are fully j ustified by the factz, a n d  
that parties wllo t r y  h i s  g o o d s  will not h a v e  c a u s e  to 
regret it. 

Inventors who desire to have their inven. 
tlo n s  and patents introduced and represented in E urope 
by a gentleman of experience and integrity, should 
address K., Box 297S, New York: Post Offic e .  

State R i ghts for Sale, or work on royalty. 
A valuable Patent on B O i ler Fe eders. Must be seen to 
be appreCiated. Address E. BrockwaY, Haverstraw, N.Y. 

For Sale-N ew Patent for Refrig8rator and 
Beer Cooler, ete.,  combined . EnqUIre of or address 
G. Nuss, 55 1st Avenne, New York City. 

Key Seat Cutting Machine .T .R.Bailey & Vail. 
Buv Boult's Patent Moulder for all kinds of 

Edge itnd Snrface Monlding on Wood. B. C. M. Co., 
Battle Creek, Mich. 

Portable Hoisting and Pumping Engines
Ames Portable Engines-Saw Mills, Edgers, Burr MillS, 
Clim.x Turbine, Vertical and Horizontal Engines and 
B'1ilers ; all 'with 'Valuable Improvement e .  Hampson, 
Whitehill & C o . ,  Newburgh Steam Engine Works, Depot 
',s Cortlandt Street, New York. 

'1' �e Cornell University, Ithaca, N .Y., offers 
iberal and practical courses for agriculturists, archl. 

t eets, civil engineel s , master mechaniCS, mechanical e:.1 .. 
giri eers, agricultural and manufacturing chemists, print
ers-, veterinary surgeons. etc. ,wltl. la ) oratories, draught
i ug rooms, farms and work shOI s. In agrlcultqre and 
mechanic arts, vari ous courses are provid�d to meet 

"-wants of all students ; diao general cout'ees in arts, lite
rature and Bcienee preparatory to the other professions. 
Over five hundred free scholarships. Next year begins 
Sept. 8. For Registers, with full Information, address 
as abovr. . 

Lathes, Planers, Drills, Milling and Index 
Machln., s .  Geo. S. Lincoln & Co., Hartford, C onn. 

Scale in Steam Boilers -How to Hemove 
and Prevent it.  Address Geo. W. L@rd, Pblhdelphia, Pa. 

Williamson's Road Steamer and Stearn Plow, 
with rubber Tire s .  Address D .  D .  Williamson, 3'J Broad. 
way, New York, or Box 1809. 
Cabinet Makers' Machinery. '1'.R.Bailey&Vail. 

Buy Gear's Improved Automatic Dovetail· 
ng Machine ,  Boston. Mass. 

No Bolts, no Keys, no Set Screws used in 
Coupling or Pulley Fastening. Shortt's Patent C oup
lings, Pulleys, Hangers and Shafting a Specialty. Orders 
promptly filled.  CIrculars free .  Address Shortt Manu· 
facturing Company, Carthage, N .. Y. 

Belting-Best Philadelphia Oak Tanned. 
c. W. Arny, 301 and 303 Cherry Street,  Philadelphia, Pa . 

For Solid Emery Wheels and Machinery, 
send to the Union Stone Co . ,  Boston, Mass .• fol' circular. 

All Fruit·can Tools,Ferracute,Bridgeton,N .J. 
J<'or best Presses, Dies and Fruit Can 'I'oo18 

Bliss & Williams. cor. of Plymoutb & Jay,Brooklyn, N .Y. 
To Manufacturers-Built expressly to rent, 

New Brick B unding. tiOx300 ft., 3 stories hl,;h, divided by 
fire proof walls, with ample water power. Room and 
p ower in .quantltles to suit. Address Industrial M'f'g 
Company, Rock Falls, Whiteside Co., Ill. 
Stave & Shingle Machinery. '1' .R.Bailey &Vail. 

Fi ve different sizes of Gatling Guns Itre now 
manufactured at Colt's Armory, Hartford, Conn. The 
larger sizes have a rRl .ge of over two miles. These arms 
are Indispensable in modern warfare. 

The Olmsted Oiler is the best ; it is self· 
rlghtlng, stron g  and cheap. All Hardware and Tin 
Honses have it . 

Machinists-Price List of small Tools free ; 
Gear Wheels for Models, PrIce List free ; Chucks and 
Drllls, Price List free. Goodnow & Wightman, 23 Corn· 
blll. Hoston. Mass. 

For Solid Wrought·iron Beams, etc. , see ad. 
vertisement. Address Union lron Mills, PIttsbnrgh, Pa .• 
for lithograph. etc. 

Mining, Wrecking, Pumping, Drainage; or 
Irrigating l1achlnery, for sale or rent. See advertisement, 
Andrew's Patent, Inside page. 

Bnokkeepers should try the Olmsted Patent 
Bill J!'ile and Letter Clip. They are admirable for aU 
papers. Save their cost In one day's bnsiness. Sold by all 
Stationers. J.H. White,Newark,N.J. ,Sole Manufactnrer. 

Peck's Patent Drop Press. For circulars, 
address Milo, Peck & Co .. New Haven, Conn . 

Gauge Lathe for Cabinet and all kinds of han
dies. Shaping Machine for WOOdWOTklDg. T. B. Bailey 

& Vall, Lockport, N .  Y 

Nickel and its Uses for Platin!!', with gene
ral description. PrIce 5Oc . a copy, maned free, by 1. & 
J. W. Feuchtwanger, 55 Cedar St., New York . 

S'licate of Soda and Potash-All grades, in 
liquid, jelly, and dry state, for sale in qaantities to suit, 
by L . & J. W. Feuchtwanger, 55 Cedar St., New � ork . :1 1 

Manufacturers of Malleable Iron Tinned 
Ice CrCtl ill Freezer Dashers , address E.  Halloway, Bel· 
,idere, Illinois. 

Parties desiring Steam Machinery for quar· 
rymg stone. address Steam Stone Cutter Co .. Rutland.V t .  

Boring Machine for Pulleys-no limit to 
capsCl ty. 1'. R. BaJley & Vail. Loclroort. N. Y. 

Brown's Coal yard Quarry & Contractors' Ap. 
paratus forholstlng and conveymgmaterlal by Iron cable, 
'V.D. Andrews & Bro. 414 Water st.N. Y. 

The Best Smutter and · Separator Combined 
In America. Address M. Deal & Co.,  Bncyrus, Ohio. 

Damper Regulators and Gage Cocks-For 
the best. address AfuITIll & Keizer. Baltimore, Md. 

Steam Fire Engines,R.J.Gould.Newark,N.J. 
Drawings,Models,Machines-All kinds made 

to order. Towle & Unger Mf'g Co., aO Cortlandt St., N .Y. 

A. M. C. asks : Is there anything which 
wlll as effectuaUy protect iron from rust, etc.,  as the gal 
vanlzing process, bnt which Is less expensl ve ? 

II. J. II. asks : "That is the best composi· 
tion to preserve pickets Bet in tbe gronnd ? 

'1'. B. C. wants a recipe for sti cking emery 
on tin . . .  There Is a constant jar on t,he tin, and glue 
will not hold." 

H. F. U. asks for the ex.act proportion of in· 
gredients requisite to make It wholesome self.ralslng 
fionr . 

M. C. asks : What is th e process of grain. 
ing oak root, and what colors arc used by painters in do· 
Ing It in distemper ? 

C. '1'. S. can preserve his composing stick ur 
other steel articles from rust by followlng the directions 
on p. 27. volume 25.-F. con attach leather or cloth to 
galvanized Iron by using the recipe given on p .  1U7, vol.  
28 .-J. W. J .  should try the method described on p.  406, 
vol . 25, for preserving eggs . -F. A. wlll find a reCipe for 
shoemaker's ink on p. 75, vol. 27.-R. ll .  L .  will find his 
question as to the weight on a safety valve answered in 
the reply to W. A .  S. on this page.-E . R. D. should con· 
suit the makers of wlndm!ll s .  His qnery abont sUp of 
belts Is answered on page 300, vol. 28.-J . L. R. can try 
the mnch recommended tannate of soda in his lime 
water . 

W. C. F. asks : At what velocity will steam 
Issue through a round hol e ,  One eighth Inch long and 
one sixteenth of an inch in dfameter, under a pressure 
of 100 Ibs . t o  tbe sqnare Inch ; and what wonld be the 
dlfferenC'C in the velocity provided the diameter of the 
hole be increased t o  one eighth inch, the pressure and 
length of hole remamlng the same ? Answer : See edit· 
orial pages of this issne. 

W. II. S. asks how to precipitate gold , silo 
ver, copper, nickel , and platinum from solutions. An
swers : To preCipitate gol d ,  add a strong solntlon of 
ferrous sulphate, or Bulphate of iron, to a ,solution of any 
salt of gold, as the chlOride, prepared by dissolving gold 
In aqua regia. The gold is precipitated as a brown 
powder . Silver Is preCipitated in the metallic state from 
the chloride, made by dissolving silver in aqua regia 
by iron. Add clean pieces of Iron to a solution of tbe 
chloride of silver. For copper, add clean scrap Iron to 
a solntlon of blue yltriol, sulphate of copper. For me· 
talhc nlckel, first add a strong solntion of oxalic acid to 
II strong solut!0n of sulphate of llIckel. Collect the pale 
bluish green precipitate. IJeat the preCipitate In a cov· 
ered crnclble, lined with charcoal. For platinum, dis· 
solve the metal in aqua .regia (a. mixture of muriatic 
and nitric aCids) , preCIpitate with a solution of sa} am· 
maniac, and heat the precipitate red hot. The resnlt is 
spongy platinum . 

N. J. N. asks : 1. How can I calculate the 
difierence between the steam pipe ann exhaust pIpe of a 
statIOn ary engine ? Is a three inch exhaust large enough 
for an engine of 12 Inch bore and 20 inch stroke, with " 
2 1nch steam pfpe, running at 104 revolutions per minute ,  
8 0  Ibs . pressure to t h e  sqnare i n c h  In t h e  boilers ? 2 .  
What Is t h e  accompanying specimen composed of ? 3 .  
Will It aflect t h e  wa t e r  In t h e  boil�r to pnt in t h e  carcass 
of a dead mule , in pieces ? 4. How can I compute horse 
power ? Answers : 1. Consult H Link and Valve Me. 

tlons," by W. S .  Auchincloss.  2 .  Some componnd of 
Umo, probably the carbonate. 3. We never heard of the 
plan before . 4 .  See answer to M .  C . ,  on this page. 

J. R. K. says : 1.  We want to carry the 
condensed steam from an engine Into a tub eight fee L  
deep,  f o r  t h e  purpose of boiling stra w .  What p e r  cent· 
age of power do we losc on the eng.Lnes ? 2. We have a 
tn bnlar boiler 42 inches In diameter, 80 two inch tnbes, 
14 feet long, with atark 18 inches diameter and 50 
feet high, with very 1 oor draft. The boiler is situate in 
a hollo w ; the hill on one side is about as high as tbe 
stack, the other twice as high. Can you snggest a rem. 
edy for the bad draft ? Answers : 1. None, if the con· 
deused steam does not have to be raised, to be put into 
the tub. 2. Probably a mechanical draft, by a blower, 
WIll remedy the tronble .  

J. P. C. says : I use a small vertical porta. 
ble engine and boller, and sometimes I have to carry 100 
Ibs. steam to do the work . The boiler Is 56 Inches hlgb 
28 ontslde diameter, with 24 one and a half inches tubes. 
The firebo x  is 18 inches diameter x 22 Inches high . Tbe 
middle gage Is 89 1ncbes from bottom of boller, and she 
steam. best with water at that hlgh t .  I nse fir wood for 
fnel, which makes an intense heat. Am I safe from 
heating the tubes too hot with the firebox full of wood, 
and wILter at middle cock, 13 Inches above crown sheet ? 
Evaporation Is rapid and steam is pretty wet if carried 
blgb er. The boller foamed s o  badly that I could D o t  
tell anything abont t h e  hlgbt of t h e  wMer. I fancied 
tMt the oll which got in aronnd tbe plnnger of the force 
pnmp had something to do with it. I got the idea from 
something I once saw in tbe SOIENTIFIO ; since then I 

Mve been very carefn! to keep all oll out, and have 
never been tronbled with foaming in the least, at any 
rpessure from 20 to 100 Ibs. Answer : If when the engine 

Is 'n motiou, the water Issues soUd from the lower gage 
cock, there is no danger. It I,  only when boilers have 
such a bad circulation that the tubes or crown sheet are 
left bare that there is danger from heavy firing. 

II. B. & K. ask what kind of dryer is best 
to pnt in coal tar, in making a gravel roof. Answer : Try 
b OIled linseed oil, or litbarge. 

T. S. S. asks how to make and bleach skel. 
etonizecl. or phantom leaves .  Answc,: : Boil the leaves 
in a wea,k solutton of caustic soda for Borne hours. wash 
thoroughly and then expose t o  the fumes of bnrnlng 
sulphur. 

E. C. C. says : I want to m!l.ke springs 4 
inches long x % inch wide by one thirty· second tbick, to 
be pressed from sheet metal or otherwise .  They are 
required to spring y, inch and not to rust, and to be as 
cheap as p ossible. Is there any metal cheaper and bet· 
ter than sheet spring steel ? They can be tinned or 
galvanized to prevent rnst. Answer : Spring steel will 
probably be tbe best material for yon to use. 

G. says : Some bins containing soft crushed 
sugars are full of little red ants ; I would Uke t o  know 
why they select tbat sugar from the other kindS, a D d  
how we c a n  g e t  tbem ont ? Answer : A plentifnl supply 
of what i. known as Persian p owder, around (not in) 
the sugar bins, will prevent the inroa d  Of ants . Sugar 
bins should be made of hard stout plank, with closely 
fitting covers, and kept perfectly clean . If they could 
be lined with earthenware or stoneware, and nn.de air· 
tIght, so much the better. The only way we can suggest 
t o  you, for getting rid of the ants al ready In the sugar, is 
to spread It  ont In thin layers and pick out the ants by 
hand. The ants prefer t h e  brown sugar, probably on 
account of its greater sweetness and moisture. 

R W. W. asks how to clean a carpet which 
has been soiled by accident. It was washed with soap 
suds : and to r emove a SOUl' smell, it  was washed Wl th 
soda water. U Tbe color remained go od until,  t o remove 
fnrther odor, I ponred. on bay rum ; tllat operation 
tnrned It a light greeu color. The original colors are 
two shades of brown, red, green and black, on a white 
ground." Answer : We advise yon by all means t o  dis· · 
continue the use of ioda water a n d  bay rum on the car· 
pet. '('he alcohol In tbe bay rum bas probably so di.· 
solyed and spread the colors tho,t there Is no remedy. 
To remove the smell, try a very dilute solution of car· 
b olic acid. 

W. H. R asks : 1. How "'rea t a vacuum can 
b e  prodnced with an air pJOmp w1'th one inch bore and 
BY, Inch stroke ? 2. Can an article be held on a trap by 
snch vacuum fast enough to 11ft 16 Ibs . ? 3 .  Will s olnble 
glass answer for artiftcial s10ne exposed to the weather ? 
4. What sudden ;>ressure will a cast Iron tnbe stand safe· 
ly, If given by a qnantity of gunpowder or other combustl· 
ble ? Answers : 1. It depends on the relative size of the 
receiver ang con nections. With the cylinder alone, if 
the piston Is tight, a nearly perfect vacnnm can b e  pro· 
duced, with reference t o  the all' . 2. No, if the trap is 
the size of the cylinder. 3. CorrespJn d with the manu· 
facturers. 4. The tensil e strength of cast Iron is about 
18,000 lb • .  per square Inch. Take y, of this for a safe 
strain, and then the pressure per square Inch tbat It will 
safely bear may be fonnd by multiplying the thickness 
in inches by the safe strain , and dividIng It by tbe dlam. 
eter of the tube in inches. This is for thin cylinders . 
For thick ones, see article in SOIENTIFIC AMERIOAN for 
June 21 , 187&. 

A. S. asks how to bleach and cure palmetto 
gr.ss. Answer : Steep or bon tbe leaves In a weak solu· 
tlon of caustle soda, wash thoronghly, and then expode 
tbem to the fumes of bnrnlng sulphur In a close cham· 
bel' ; or instead of the sulphur fu�es, soak in a weak 
s olution of chloride of lime and rinse well afterwards. 

H. R. asks : Is there such a thing as scag. 
1I01a ? If s o ,  where can I get !t, how can I make it, and 
what Is It used for ? Answer : Scagllola Is a species of 
stucco made with the best piaster of Paris and a weak 
solntlon of Flanders glne ; It Is colored according to 
taste . This composition I s  often applied npon hollow 
columns of WOOd, an d the surface, when hard, can be 
smootbed In a lathe or p olished.  

A. H. C. asks : What i$ the cause of white 
sngar fiashlng like a gl o w  worm when you rnn the "COOp 
into it ? Answer : The cause of sugar dashing, as  you 
describe,  is probably o wing t o  the electrici ty developed 
by the friction between the scoop and the sngar. 

C. E. asks : What is the difference between 
trne north and magnetic north ; n  the city of New York 
for the ye"r L73 ? Answer : The magnetic north is 70 
W. of the true north. 

P. D. asks : By what means flowers, leaves 
and other vegetable matters are deprived of their col· 
aI'S, that is, bleaChed or whit(.ned, for introduction into 
what I thmk a r e  called " skeleton b ouquets ?" Answer : 
Expose the flowers for a few minutes to the fumes of 
burning sulphur in a close vessel, care being taken to 
prevent the heat from reaching them . 

W. -A. S. asks : 1 .  What formulre are used 
In measuring safety valves of different Sizes ? 2. How 
do you go t o  work after you get tb e figures ? Answers : 
1. Measure the diameter of the valve, In Inches-sqnare 
this and mnltlply It by the decimal '7854 ; this wlll give 
the area of the valve in square Inches, Find the weight 
of the lever, and the distance of its center of gravity 
from the fulcrum. This can be found by balanCing the 
lever on a knife edge. We caU the distance, the lever 
arm of the lever. Weigh the valve, and measure the dis· 
tance from the center of the valve stem to fulcrnm,notlng 
that all distances are to be measured horizontally. This 
Is the lever arm of the valve. Find the number of pounds 
in the welgb t ,  Tbe distance of point of snspenslon of 
weight from fnlcrnm is called the lever arm of tbe weigh t. 
2. Having obtained these figures, make an equation ,  
thus : Pressnre of steam In p ounds per square Incn 
X area of valve In square inches X lever arm of valve = 
(weigbt of ball X lever arm of ball)+(weight of lever Xl ever 
arm of level') + (weight of valve X lever arm of valve:) 
It Is evident that If aU the parts but one are known, this 
e quation wlll determine that part. 

E. M . K. says : 1. How quickly can a 35 horse 
power engine be s t opped if it id mak i n g  75 revoln tions 
per mlnnte with 7V Ibs. s t eam ? 2 .  Ho w can I B.bbl tt a 
governor on a high pressure engin e ? S. The oil or tat· 
low cup that was on tbe cut off·chest was changed and 
put above the governor in the steam pipe ; I,  tbat right ? 
4. How can I reverse an engine ? 5. The b O iler Is to 
carry 75 1 b s .  steam. There Is a 4% Ibs. Iron welgllt added 
to the safety valve . Wben !t Is off, steam blo ws off at 
75 1bs. by s team gage . Is this right ? 6 .  Is there water 
6)1' 011 used on emery stories and wheels, and how are 
they turned off? 7. Are the toads that stay around gar. 
dens poisonons ? Answers : 1. It depends In a great meas. 
ure on the weight onhe mOving parts , bnt under ordi· 
nary circumstances sucb an engine could be safely 
stopped In 15 seconds. 2. If it is a bOX, closed at both 

ends, heat tbe j ournal, cover it with a piece of oiled 
writing paper, place it In the box, and pour in the molten 
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metal.  If tbe place is open at the bottom, after putting 
in the journal stop the opening with clay, and proceed 
as before. 3 .  Yes 4 .  Arrange stops for the eccentric 
so that It will be loose on the shaft, between tbe posl.  
tlons for for ward and backward motion. 5 .  We think 
you had better remove the extra weight. 6. There are 
emery wheels made to run in oU and water. Unless 
they are specially prepare d, they shonld be rnn dry. 7 
So fa ... ' as we kno w, such toads are not poisonous. 

J. K. S .  asks : 1 .  How can I construct a 
storm glass? 2. How cau I expel fieas from a cat that is 
filled with them ? Answers : 1 . Put the follo wing Ingre� 
dlents into " long and narrow bottle : one quarter onnce 
camphor, one Sixteenth ounce niter, one sixteenth ounce 
mnrlate of ammonia, dissolved In 2 onnces of alcoho j, 
Cover the mouth of the bottle with a piece of bladder, 
containing II punctnre made by a fine n eedle. 2. Boll 
tobacco leaves In water, and wash tbe cat in the decoc 
tlo n .  

M. W. II. asks : 1 .  What is nitro-glycerin 
made from ? 2. Does it,  when ignited, leave any sedl. 
ment or ash ? 3. Can gunpo wder I)e Ignited by a cnrrent 
of electricity without tte condnctlng wire t onchin!!: it ? 
4. What will be tbe pressure of one onnce of common 
gunpowder, wh, n jgnited in a cubic foot of space ? 5 
Wha.t is the pressure of nitro-glycerin per onnce, in a 
cnblc foot of space ? 6. What the pressnre of white ox 
fnlmlnatlng powder per onnce, In a CUbic foot of 
space ? 7. How many cubic feet will one ounce 01 
common gunpowder fill, if exploded In a cylinder ox 
t ube one foot sqnare, lt standing nprlght, so tbat there 
w!ll be only the a tmospheric pressure of one square foot 
to sn,taln ? 8. WlII sulphnric acid keep Ink from mold. 
Ing ?  9 . Will a pocket compass lose Its magnetlc powrr ? 
If so,  how long wlll i t  take , and can it be made good again, 
and how ? Answers : 1 . .Made of nitric acld, snlpbnric acld 
and glyceri n .  2.  No . 3.  Yes, If the powder be confined. 
4 .  One o unce gunpowder eqnals abont 1 cubic Inch 
space, and expands at the moment of explosion, as esti. 
mated by competent chemists, 2,700 times ,  or to about 1% 
cubic feet. Therefore the pressure In a confined cnblc 
foot space, will be 22% Ibs. ab )ve the atmosphere per 
square Inch. 5.  Nitro'glycerin has 13 times tbe explo. 
slve force of gnnpowder, therefore tbe pressnre of one 
ounce may b e  e,tlmated at 293 1bs. ,er square Inclr above 
the atmosphere . 6. No known experiments have de 
termined . .  7 .  At moment of explosion 1% cnbic feet . 
After the gases have cooled, however, probably from % 
to % of thi s .  8. The effect w!ll be to corrode steel pen • .  
9. I t  w!ll not,  i f  n o t  tampered with. When lost, the 
magnetic power Is easily restored by rnbbing on ano ther 
magnet. 

C. G. G. says : I wish to dig an ice cellar 
near my well of excellent water. If r drain the cellar 
through a filter, into the well, w!ll the water be affected 
hurtfully ? Answer : We would advise you by no means 
to drain your Ice house, even throngh a lIIter, Into yonr 
well . Flltered water may look perfectly clear and taste 
pure, and yet be poisonous, though that from you Ice 
may be harmless. Let no drain come near yonr well. 

M. C. asks : 1 .  How can I find the power of 
a steam engine by plain arltbmetic ? 2 .  I want a plain 
rnle for finding the horse power of a tnbnlar boUer . 3. 
Will the same rnle apply to all bollers ? 4. I. there a rnle 
for finding the capacity of a plunger pnmp ? 5. Which 
wonld be tbe proper place for an air chamber of plnnger 
pnmp , on suction or force side ? I propose to attach It 
tv relieve II very heavy thumping. 6. What causes a 
vacuum In steam cylinder, and lJow can it be prevented ? 
Answers : 1. Multiply the dIameter of the cylinder In 
inche s by the declmal '7854 ; multiply this bY the number 
of revolntlons per minute; and by twice the length of 
stroke In feet, and divide the resnlt by 53,000. 2. Dlvi'
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the nnmber of sqnare feet of beating snI'face by 15 . B. 
Only approximately to .. ny. We do not know of any 
absolute rule, except a practical test. 4. Multiply the 
dlamete'r of plunger In feet by the length of stroke In 
feet, and by half the number of strokes per minnte , and 
yon will get a rough approximation of the number of 
cubic feet delivered per minute . So much depends npon 
the constrnction and location of the pump that it is dilll, 
cnlt to give II general rule that Is reliable. 5. On delivery 
side generally. 6. Tbe condensation of the steam. It 
c'n be destroyed or prevented by l etting In air. 

.r. H. says : You repeatedly advise young 
mechanics to stud; mathem,tlcs. Will you tell me bow 
long it will take to make a person snlllclently posted on 
the subject, provided that he has an average amonnt 01 
brains, It good general knowledge of arithmetic,  no 
knowledge of algebra (or very Slight), a fair amonnt 01 
p erseverance ,  hi. nights only to stndy, and no fnnds to 
employ � teacher ? What work wonld yon a dvise m. to 
commcnce with ? Answer : A great deal depends UpOD 
making the right kind of start,  so a s  to know bow to 
study, as well as what to stndy. In algebra, we wonld 
recommend DaYles' " Bourdon," and in geometry, trigo 
nometry, and the use of logarithms, Davies' HLegendre .'  
Each book costs from $1.50 to $2 . 00, and t o  master their 
contenils thoronghly wlll reqUire, with the limi ted time 
afforded you for stndy, from nin e months to a year. Bnt 

you will have gained a recompeDse ; for avennes of great 
benefit to your business wlll be opened to yon, whlcb 
would o therwise have been as sealed chambers . In 
commencing your studies, remember that it is not S(J 
mnch rules ,  as methods, that yon wl.h t o  acqnlre. AI. 
waVs proceed on the principle thllt the book 18 wrong 
and mnst b e  proved right ; and get practice contlnnallS 
In tbe Interpretation of formnlas and results. 

A. A. D. says : I am con structing a rotary 
engine with 4 vanes, each of which has 2 '8i25 squarE 
inches area ; it Is constmcte:i on the eccentric principle 
and Is t o  work on expansion, with 50 Ibs. steam pressure 
and t o  make 200 revolutions per minnte. Wonld mor. 
vanes create more p ower ? What sized boiler wonld ii 
require, and what kind of boiler. of plat e Iron or copper 
for elllclency knd eheapness ? How mnch fire surfac, 
ought it to have to make the most steam and be the 
mosl economical ? Please rate tbe power Of the a bove 
engine, and give " reliable mode of calcnlating power 0 
rotary engines.  Answer : We cannot answer theSE 
qnestlons wlthont receiving more data . To calculat. 
the power developed by a rotary engine ,  mnltiply th, 
piston area that Is acted on continuously by the meal 
pressnre of the steam throughout the stroke.  Mult1pll  
this by the mean piston speed in feet per minute, an. 

dIvide by 33,000. 

E. A. W. asks : How is the black varnisli 
or lacker applied to small .. rticles of wire, such as fis! 
hooks, hair pins, etc . ,  and of what Is It composed ? An 
swer : Add to 2 lbs.  asphaltum (fused In an Iron p ot) ho 

boiled oU 1 pint ; mix th,roughly, remove from the fire 
and when cooled a little add 2 quarts oll of turpentine 
Apply with a varnish brnsh. 

F. B. '1'. asks : What should be the size oj 
a water wheel, and Of .the stream of water to run I 
sew1ng machine ? The water Is snpplled through hose 
to a tank 8 feet above ground. Answer : There are I 
number of sewing machine motors, driven by water, Ix 
the market. Correspond with their mannfacturers. 

© 1873 SCIENTIFIC AMERICAN, INC



24 
rv. R. H.  asks : How Clln I make india rub
ervlou. to k�rosene oil ? Answer : You cannot prJ· 
; kerosene attacking India rubber wh ere I t  comes In 
ct contact with It .  Stili good rnbber, well vnlcan· 
, ought to last Ion&, enough to make Its renewal .. t 
rvals not very expensive. 

f .  A. H. B sk s : Is nickel plating a sur-cess 
general tb lng. and can zinc · be successfully plated 
, nickel ? Answer , Nickel plating Is a success, bn I 
e 1< no known meth o d  of plating zinc . Thp. acid 
used Is an obstacle. the acids attacking the zinc at 

• P. G. asks if the dry h eat of the Turkish 
18 less penetrating than moist beat. Answer , The 

In body can withstand for some time a heat far 
.• t hat of the Turkish bath, 220· Fahr .•  lt the medlnm 
,at o t hot dry aIr . Th e  rapid evaporation from the 
,ce of the body prevents I h e  IDternal beating of the 
i .  If th� air b e  mOist.  ho wever. or the medium of 
be .team. a temperature oonsl derably below 212· 
• w ould be . ufllclent to, In a sl>ort time, effectually 
I man 
· F. A. asks : 1. How can I melt old compo
• prin ters' rollers, so as to pour Into molds for cas t · 
11 ... ler In ? 2. What are the exact proportions of 
ngredlents u.ed In making tbe composition rOller. 
In use ? S.  Can yon : nform me how the composition 
by decorators for looking glass fr .. mes, etc., I. 

I? Answers , 1 . You can melt composition rolle , s  
a c o ng them In a vessel surroun ded b y b o lltng water, 
the ordinary glue pot. When melted, yon can ponr 
o mold.. 2. Dls.olve, In two pou nas of mols sses 
I )  a t  heat not above th a t  of boiling water. one 
d of good glue .  prevlo dsly soaked over night In 
�ater. S. Decora tors use for gilding. wbat Isknown 
,os8lc gold". a blsul phuret of tin . Tili. Is mixed 
varnish and applied to WOOd . 
'. S. B: asks ho w to recover diamonds from 
!br,. of a lire. An swer : You can get rid of plaster 
:me, o r  1I" y subs tance tbat will remain tor a length 
1e su.p�nded In water, by the follo w i n g  mean . : 
de 8 large tank. tltted with a stIrrer at the bottom . 
stream of w .ter enter the tank at tbe bottom ; and 
ihe tal k 18 ruJl of water and th e stirrer ID motton,  
te'ilebrl8 ln as fine powder a. possIble. Let a pipe 
oirthe snrplns water at the top o f  the tank. In 
" Y. with plenty of water. you can wash free fro;n 
,. and lime. 

E would like to know tne rule for find· 
,e speed of shafts or pnlle y s .  Suppoee .. 22 Inch pul·  
making 420 revolu tions per mln.te with a belt rnn· 
ID a 10 Incll one ; what would be t:te number of 
ltlons of the ,mall or.e ? Wh t I. the rule for such 
? Answ.r : The speeds of two pnneys.  under sucb 
nSlances.  are Inversely proportional t o  their dlam· 

In the caoe men · loned, the speed of th e smaller 
', If the belt did not slip.  wouldbe 420x22+10=924 
1I10ns " minute . 
• H. D. asks : 1. Is an engine shop thl' 
lace In which to leara the macliluist's tra o e ? 2 

what manufacture' wonld you recommend ? . S:  
I you recommend me t o · w ork .. t wba t my min d  
lart Is. set upon. I n  preference ' t o  any tblng else ?  
lr8 : 1 .  Probab ly .. l .. rge machine shop would be 

>r acqui ring ... general kno wledge of the work , on 
�t  of the great T&rlety of machIn ery con.tructed 
II a place. 2 W e  cannot recommend any partlcD '  
abllsbmen t .  Try a n d  get I n  a s h o p  where t h e  m e n  
coura8ed b y  the ' owners to s t u d y  and Improve 
elves.  S . If y ou are .0 .ltt.ated that yOU can fol· 
Ill. favorite pur.nit. by all means do s o .  Tbllt 1. 

t,he greatest steps towacds succeus In life . 
S. L F. says : Can you refer me to an y 
hat will tell me bow to ascertaID the exact po wer 
take to force water u,'250 ·feet hlgh, at th� rate of 
Ions pet' minute ? An.wer , See article 'on " Frlc· 
� Water 1 n  PIpes," o n  page 4S of our·· current vol· 
The p o w e r  required I n  your case will be that u.ed 
ng the water. and o vercoming . the resistance dLle 
tlon. 
C. C. asks how to take off window glass 
luleh appearance . a l d  t o  be caused by u.lng creo· 
ld sulphur. It makes Its appearance w hile the 
I gOing through tbe l1"ttenlng proce.s. An, wer : 
ulsh appearance on yonr glas. ls pro bably caused 
Ie detect In I ts mode ot mann factul e .  Too mueh 
wo uld be apt to cause It. If only on the . 'lrface, 

ell with whiting and rnb off with a linen cloth. 
R. C. asks : Will a railway head, con· 
Id to run " srctlon of six c ards , run .. section ot 
,rdB without altera'j o n ?  Answer : It will prob a .  
�ece.sary �o change t h e  trough a n d  gearing. 
O. S. says : I ·have a small sail iog boat 
'h to convert It  Into a s t  ... m e r .  She I.  22 feet 
,d of 8 feet b eam . What number of horse power 
IDt to rnn her 12 or 15 m iles an hour ? What 
be tbe .lze of wheels and whll t the length. wldtl> , 
mber of bucket. ? Ans wer : See �Imen s l o n .  pub· 
n SOIENTIFIO AMERICAN for M ay 10, 1873. 

J. H. H. says : I am using a horizontal cyl
Inder boiler. 4 feet In diameter, If feet l ong, with mud 
drum acrOdS back end. 22 Inches diameter. Said b oiler 
drives a compound engine, working high pre.sure In up· 
per cylinder and c lndenslng I n  lower. Feed water Is 
taken from condenser for boiler. Tbe Inside o f  mud 
drum deteriorates by som etbl n g  eating b oles I n  the sur· 
face, some of which are large e n ollgh to place tbe e n d  of 
� finger In. and the. bolts which protrude Into drum frOID 
check valve, blow·off, etc.,  are eaten off. The boUer 
makes .. moderate amonnt of scsie Which becom ' .  most· 
Iy detached when about � Inch thick. Pres.nre of steam 
'8 40 pounds. Please give your opinion 8S to tbe cause 
of till. corrosion or deterloratlon of mud drum . An· 
swer : We have known ca.es of this kind In whIch the 
trouble was caused b y  the lub Icatlng material used In 
th e cylinder. which passed Into the conden.er and 
tbence Into the boiler. We cannot say positively tbat 
the corrosion In your boiler occnr. ln this way, but It Is  
quite probable. 

T. E. C. asks : How mucn .  rl'sistance i s  reo 
qulred to stop an ordm:lry full steam car going .. t So 
mile. an honr ? 2. Which I. the best patented steam 
ear brake. the cost of the sam e .  and the cost of keeping 
It In running order ? 3.  In b o w  .bort a .pace of tim , 
can a car rnnning at the rate of 30 mIles an h o ur be stop· 
ped Oy the best brak e ?  AusweI s ,  1.  The mov ing force 
of the car can be a.certalned br multlplymg It. weight 
by the .quare of Its veloci ty, 1D feet per .econd. and dl· 
vld l n g  by 64'4.  Suppose a csr, moving SO miles an hour. 
weight 48,000 p o nnd.. A speed of SO mile. an hour cor 
respo n d s  to M f�et p e r  secon:!, and the p o wer required 
to stop the car will be sufficient to raise [48,OOOX(44)']+ 
64'4=1,442,981 ponnds one foot high. 2. With 80 many 
eompetltor. for p ublic favor. It  wonld be out of place 
for n. t o  name any one as th e be.t. We advise you to 
correspond with the different manufactnrers . 8. In 
abont 10 seconds. 

' 

A. w .  1. says : I differ from J. E. E. in his 
repl y to H .  B . ,  concerning the po wer required for differ· 
cnt .ized circular saws. He says that ..  a saw j nst large 
enough to cut through a board will require les. power 
tban a saw larger, the number of teeth • •  peed and thick· 
ness being equal m each . "  Nuw I am rnnning three 
saws, one 48 Inches with 4� teeth. one 52 Inche. whh 42 
teeth, and one 64 luohdS with 56 teetb . all 8 gage In thick· 
ness ; and 1 find the 64 Inches . a ,v will cut through a 12 
or 14 Inches cut with les. p o wer than etther of the 
o tbers . I diller with him concerning tbe law with few 
teeth cnttlng tb e eaSiest. 88 my 52 Inch e s  Baw with 42 
teeth takes more po wer than elthcr of the other. ; and 
I rnn the Bame hook III the teeth. and file them all ex· 
actly alik e .  My engine Is small and timber large, 80 
that I have every facility for tlndlng ont which cuts with 
least p o w er. 

W . . K H. says, in reply to S. N. G.,  who 
a.lted for a recipe for cryst .. l gold for dental nses : Take 
any gold, tbe purer the better. roll Into th1n rlbb�ns an d 
dissolve In aq ',a reg a, or 1 part Dlt r,c acid and . 8  parts 
hydrocblorlc acid. by mea.l\r,e . After action has ceased, 
pour 011 Into a deep gla •• jar. lel''I'lng the !!I1v.er alloy In 
form o f  a chlllrlde ; Dil ute the elear Bolutlon of : gold 
with an equal quantity of water. and ·slo wly . ad<l a satu' 
rate1·.0I ut[on 0 proto.ulphate of Irrn In water, which 
precipitates the gold as a brown p o w der. Ponr off the 
water • •  tc . • wash the powder with .everal waters. dry It 
and amalgamate n with merc ury t o  the consistency of 
thick cream. Wa.h out the oxIde found during amal. 
gamatlon with alcohol or salt water, and put the mix· 
ture In t "  pure nitric aCid. 'ettlng the dish Into a hot 
.and b,th. The acid dissolves the mHcury. leaving the 
gold 10 form of a .ponge, whico wa.h with water and 
anneal a <  a red heat fo, !!oalf an ho ur to e x p el any traces 
o f  acid or mereurv • . The porosity w1ll depend on tbe 
thlCl<nds. of the amalgam. The softer the amalgam , the 
ligh ter the sponge . There are dlfllcult:es attending the 
proces3, o wl nl!' t o  Impurity o f  che.nlcals, mercury, etc • •  
which are s o  great as to make It Impractlc .. ble for an 
ama teur to make the gold a. cheaply a. he can buy It In 
the market; but tbe above directions are relIable,  a. the 
wrl er has made severs I lots from this formula. 

A. M. asks for au expla'nation of the word 
" penny" as nse d to de; crlbe the size Of nai l s .  Ans wer : 
III the early htstory of our oountry , all nails were 
w rought (torged by hand) ; our currency then was 
ponnds. shillings. pence and farthing.. Each sized nail. 
were so l d  by s. man) pennie. per hundred. The usual 
way was to aolt for feu rpenny n!>lh, sixpenny, tenpenny, 
etc. Heilce In mercantil e CIrcles. tbe size. are deSigns 
ted DY the pt:'lce In pennies per hundred.  When cut 
n. lls w Jrll introdnced, th e sizes were s tili deSignated by 
pennies ; and thl. has been continued and In all proba. 
bllity will be, &S long as nails are nsed.-J .  E. E . ,  of Pa . 

O. F. B says : In filing hand saws, the ma
jority of mechanlC8 file to warn the han dle , l ha t  leaves 
the teeth with more bev .. 1 o n  the back side t llan on the 
front.  which 10 caused by the tap.r of tbe tile. At. few 
persons file thei r ilaws to ward. the point. which gives 
more bevel to the front o r  cutting .Ide of the teeth . 1 
think tbat the back side of the teetl!. should he ftled 
nearly Rquare acros. ; the saw will cut equaJly 'well and 
re.naIn sharp m u ch longer. The front side of the teeth 
should be beveled to suit the timber ; soft wood reo 
qnl' e s  more bevel than hsrd w o o d .  Answer : The cor
re.pondent Is pe rfec ' ly correct In hi. Idea of filing a 
hand .aw, a. lt Is only Intended tq cut ona way.-J . E. E. 
of I'll . 

. 0 says : We had a new engine cyl in
In this spring, 14 by 24 Inches .  wltb circular valve 

w pattern . Tbe supply pipe a n d  gov, rnor are 3M 
in diameter. o r a u o u t  10lnches area. and the steam 
IS between t. ports and cylinder are about 9M 
are .. , bnt the pas.ages above the ports are on \y 
. os area, and s llll  the deSigner of the valve persists 
Ig that the valve and p assages are exa c i ly rlght. COllllllUNICATIONS REOE.1VED . 
ry 70 p onnds of steam and run 96 revolutions p er The Editor of the SCIENTIFIC AMERICAN 

I claim that the stt-am I. wire drawR. and that 
�ot obt .. ln the full p o w er of engin e .  Please say IIoCKnowledges, with milch pleasure , the reo 

�Ive Is properly constrncted. Answer : We think ceipt of original papers and contributions 
:ts are sufllcleDlly · large, and tbat the cylinder Ilpon the following subjects : 
I've more area than I. a � solutely necess .. ry to 
; wire dra wIng . On Steam and Compressed Air. By--. 

'. I asks : What is the effective power On Retrogression of the Sun . By J . A. B. 
by 24 Inches cyllnder st.tlonary engine. running On the Patent Right Question. By R. H. A ., 
volutlons per mlnute with 60 p o unds .t eam pres.· 
'olle ... o sho wn by g�ge ?  By effective power, l hy M. J . . by T. W., and by L. G. J. 

lIe p o wer that w o uld be available for dri ving On a New Motive Po wer. By H. P. J. 
la.hlnery after deduc tIng that necessary to run On th e Nebular Hypothesis. By E. H. P. 
�e I tself. Answer : We could not answer this 
n otherwl.e than approximately w ltb out a prac. On a Shocking Accident. By J. E. E. 
• t, but we think the engine would develOPe from On the Case of Stearns, Hill , & Co, By J. F. 
horse p o w e r .  

On a Diagram of the Months. By E. B. W . 
>:. says : The joint between the cylioder On the Multiplex Telegraph. By J. T. ,Va Jacket of my engine Is badly eaten away, 
[ am unabh to make II tight j oint wltn rubber On Steam on the Canals. By S. W. H. 
[ have trled red lead and Iron borings. bnt I t  wlll Also enquiries from the following : 
It a short time. It appears to be eaten away by 
m or tallow. How can 1 make a joint that will F. J. H. Jr.-R. D . L.-P. A. M .-M . P. J.-Z . S .-P . R. 

'-nswer : Yon can probably make II permar.ent -Y o Z . -E. B . -J. L. McL.-P. A.  8.-1'. P. P. 
nttln\! .. groove and driving a rust j Oint ; but It Correspondents whe write to a.k tlie .ddres8 of certain 

Il1Jlcult to b reak the oonne�tlon If this Is. done. manufaoturers, or where speclfle l art.clll8 are to be had, 

'lib to make a joint tll,.t oan be readily broken, also those having goods for 'sale, or who want to I1!ld 
, parts 111ed off. If you think tbe tallow causes partners, 8h011I<1 send wlt il their conimunlcat1ona an 
,tle, try some other Inbrlcant I but we have an amo11ntsu lllclent t" Olver the cost ot p llblloation under 
t, U you will get the joint perfectly tight. yon the head or " Bi181ness and Personal." which I. specially 
8 no farther 'rouble. ' defoted to .nch eAqnlrlea. 

[ OFFICIAL. 1 

Index of Inventions 
FOR WHICH 

Letten Patent of the United State8 
WERE GRANTED FOR THE WFoEK ENDING 

July 22, 1873, 
AND EACH BEARING THAT DATE. 

[Those marked I r !  are rels.ued patents.] 

[AUGUST 23, 1 873. 
Parer. apple. W. A .  C .  ('akl . . . . . . . . . . .. . . . . . . . . . . . . . 141,0'70 
Pe'.ary. O. M. Munc",ster . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  141,069 
Piano . G . C .  Manner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14' .152 
Ptle drl ver. C . H Sm ith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141,086 
Pinch ers , shoemaker's, W. H. Hllnna . . . . . . . . . . . . . . . 14 1 ,04 
Pipe. mol ding. A. W. A. Logen . . . . . . . . . . . . . . . . . . . . . 141,: 110 
Planing m.cblnc, metal, R. Harper . . . . . . . . . . . .. . . . . 141,049 
Planing machi n e ,  metal, G. C. Larned . . . . . . . . . . . . . . 141.1)06 
Planter, cotttn seed. J.  L. Slocumb . . . . . . . . . . . . . . . .  14 1 ,085 
Plow, wbeel, J. C. Pearl . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141,078 · 
Port stopper fastening, J. Carver . . . . . . . . . . . . . . . . . . 141.113 
Press, baling. W. M. Conner . . . . . . . . . . . . . . . . . . . . . . . . .  1 41 .035 
Prlntlnl!' press, rotary. C. Montague (r) . . . . . . . . . . . .  5.501 
Printing press Inking. G .  W. prouty . . . . . . . . . . . . . . . . 141 .077 

AbdOJ;nlnal snpporter. J.  W. Gnrley . . . . . . . . . . . . . . . . 141,137 PropeJllng vessels. G. W. Dow . ;  . . . . . . .  � . . . . . . . . . . . . 141.039 
Axle and sleeve lor vehicles, W. H. Sparks . . . . . . . . 141 ,018 Pnmp. rotary. or . E. Gillespie . . . . . . . . . . . . . . . . . . . . . . . .  141 .000 
Bag bolder. C.  H. Thom.s . . . . . . . . . . . . . . . . . . . . . . . . . . .  141 ,186 Pnm p or engine.  rc tary . W. P. Maxson . . . . . . . . . . . .  141 . 1 55 
Banjo ,  J. S. S tlles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141 ,182 Pnn cblng washers, di d for. R. Humpbrey . . . . . . . . . . 14 1 .055 

Basket. S. H. Wbeeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141 ,023 Reel, R. Slm'ln . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141,084 
Basket., co ver for frui t, Ingnam & Colby . :  . . . . . . .  1 4 1 ,1 1 ,  Refrlger�tor a n d  water cooler. H. W. B.  Hervey . . . 141 ,141 
Beer and yeast, m.nufacture of. L. Pasteur . . . . . . . 14 1,072 Roller 8 " d  planter combined, O .  Knndson . . . . . . . . . 141,144 

Belt tension ap ,aratus, S. E. Jewe tt . . . . . . . . . . . . . . . 141,004 Ruler. parallel . G. Blun ck . . . . . . . . . . . . . . . . . . . . . . . . . . 14 1 ,029 
Bevel . carpe nter'., S. D. Sargeant . . . . . . . . . . . . . . . . . . 141,081 Ruler a � d  blo tter comblued, R. M. Au. tin . . . . . . . . . 140.989 
Boller, .team. S. Rltty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141,178 Sae.rharlne fermen tati o n . J. A. MorrelJ . . . . . . . . . . . . 141 008 

BOilers, Injector for feeding, W. & C. Seller .. . . . . .  141,17� Sad Iron. W. I .  Hubbell . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  141,054 

Boller Injector, W . Sell�r . . . . . . . . . . . . . : . . . . . . . . . . . . .  141 ,178 
Sash cord fa.tener, Harrl. & He witt . . . . . . . . . . . . . . 141.1 50 

Bol t headlnl!' machl� e .  J. O. Jon es . . . . . . . . . . . . . . . . .  141 ,059 . c asb fa.ten er, T P. Coin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1<0,994 
B t l h I J B J h 141 058 Sa.h fastener. C ole & Davis . . . . . . . . . . . . . . . . . . . . . . .  141 1�0 00 .0 es, s a p nIl • • .  0 n.on . . . . . . . . . . . . . . . . .  , Sash fa.tener and weather strip. E . J . Sprague . . 1 1 ,1 'f\  Boring machine. earth, WIl.on & B .. Isley . . . . . . . . . .  141 ,097 Sash holder, G. W . . Richa"!son . . . . . . . . . . . . , . . . . . . . .  ] ( 1, 7 1  Breast cup, A. M. Knapp . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141,005 Sa.h hold er, G .  A. Sturgp. . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 • .  �.! Bridge. trn.s, A. B .. nnlster . . . . . . . . . . . . . . . . . . . . . . . . . . 141,026 Saw, S . Coo k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141 ,086 Bridge .  trns., Hunter & Rice . . . . . . . . . . . . . . . . . . . . . . . . 14 1 ,056 Sa w . J . Crookes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 1, 1 22 Broacblng machine. A. P. Stephen . . . . . . . . . . . . . . . . . 141,09 1  Sa w  mIl l . B. Berndt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14' ,' 28 Buckle, trace, Bray ton & Baugh . . . . . . . . . . . . . . . . . . . 141, 103 Saw, 8crol1, J . W. R')wltn goon . . . . . . . . . . . . . . . . . . . . .  141 ,030 Bureau drawers, fastening for, A. J. Grant . . . . . . . . 141 ,001 Sa wing machine,  A. T. Nichols . . . . . . . . . . . . . . . . . . . .  141 .163 Can, oyster, C. H. Dexter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141,12< S .. wlng machine ,  scroll,  M. H .. n.en . . . . . . . . . . . . . . . . 141 ,048 Candle guard. B. M org .. n . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 11.086 Seedln&, machin e ,  G. F. S troud . . . . . . . . . . . . . . . . . . . . 141 ,148 Cane stripper, R. C. Ja me . . . . . . . . .  ' . . . . . . . . . . . . . . . . .  141,057 Separator, grain,  O. J. Everson . . . . . . . . . . . . . . . . . . . . 141 ,ISO Car coupl ing, Beddo w & Jackson . . . . . . . . . . . . . . . . . . 141 ,103 Sewing macblne , D . M . Smith . . . . . . . . . . . . . . . . . . . . .  141 ,OSS Car coupling, T . llmlth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141 .177 Se wing machine folding cover, S . J.  Pnsey . . . . . . . . 141 ,1(9 Car elevator, coal, P. H. Lamey . . . . . . . . . . . . . . . . . . . . . ·141 ,148 

Sewlng macblne brake ,  D. T. Peek . . . . . . . . . . . . . . . .  141 ,166 Car .tarter, C. J. Moo" . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . .  141 ,159 Sh .. rpenlng m achin e . S. F . Emerson . . . . . . . . . . . . . . .  141 ,042 C .. r wheel, r .. llro .. d, W. H. Paige . . . . . . . . . . . . . . . . . . . .  141,011 Signal. flash light, Mitchell & Ma yo . . . . . . . . . . . . . . .  14 .01 0 Car window s"op. a dj nstable, C. Page . . . . . . . . .. . . . .  141 . 1 65 Silk machin e for spreading, J. Sanit . . . . . . . . . . . . . . . 141 ,017 Car ventUBtor opener, J. E. Cros.: . . . . . . . . . . . . . . . . .  1 41 ,037 Soda water, etc . ,  cooler for, W. Gee . . . . . . . . . . . . . . . 14 1 .1 88 
Carbureter, F. A. Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140,998 Soda water apparat us , J. Matthe w s  . . . . . . . . . . . . . . .  141 ,154 Carp e t  cleaner, H. W. Bate . . . . . . . . . . . . . . . . . . . . . . . . . 140,990 Sole channeling machine, C. C. Ballou . . . . . . . . . . . . 141 ,02. Carriage. F. M. Wat.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141,190 Spinning machine roller clearer. C. B. Brown . . . . .  141,081 Carriage se .. t, J.  N. MUer . . . . . . . . . . . . . . . . . . . . . . . . . . . 141,065 S tave •• j ointi ng, E . & B. Elolmes . . . . . . . . . . . . . . . . . . . 141,008 
Cartridge. loading. T. L. Stnrtev .. nt . . . . . . . . . . . . . . . . 141.185 Stp.am trap . Maxim & Ha w e s  . . . . . . . . . . . . . . . . . . . . . . .  141 ,OtiS Chair. recUnlng. E. Collins . . . . . . . . . . . . . . . . . . . . . . .  , . . 141 .121 Steel w ire. hard ening, A. Benj amin . . . . . . . . . . . . . . . 141 ,lC5 Chimney. caP. T. Boyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141 ,107. Stove, b ... e burning. J. Easterly (r) . . . . . . . . . . . . . . .  5 .498 
��as: f

ft
0� snspender., J. W. Smith . . . . . . . . . . . . . . . . .  1:1 ,08

92
7 Stove, cooking. C. H. Dougl a  . . . . . . . . . . . . . . . . . . . . . .  140 ,996 ot n shlng mfochlnes, tray f�r, A. Woolson . . .  1 1 ,1 Stove pl atform , Bingham & Ewing . . . . . . . . . . . . . . . . . 141 ,1(6 CI"the. Une reel . C. Rosenthal . . . . . . . . . . . . . . . . . . . . . 141 ,015 Stove 91pe drum, A. W .  FO llte . . . . . . . . . . . . . . . . . . . . . .  140 ,999 

Clothe. p o under, E. S. Saxto n . . . . . . . . . . . . . . . . . . . . .  141,032 Strap, sha wl,  F. H . WlIU . . . . . . . . . . . . .  , . . . . . . . . . . . . . 141 . Q24 
Clotb es reel. J. Mc Mahon . . . . . . . . . . . . . . . . . . . . . . . . . . .  141,06.1 St t t l' H hi 141 140 
Coatlng metal. wlth copper. Gandoln et aL . . . . . . 141,132 . ump ex rac or, • er g . . . . . . . . . . . . . . . . . . . . . . . . 
Compound for cle .. nlng metal., M. McGlenn . . . . . .  141.156 Sngar. manufac ture of, .1. A. Morrell . .  . . . . . . . . . . . 141 , 067 

C In d B F WlI · 4 91 . Telegraph ,  printing, G . M. Phelp . . . . . . . . . . . . . . . . . . 141.076 
onneet g ro , " son . . . . . . . . . . . . . . . . . . . . . . . 1 1 1  1'hrashlng mach.lne. R. B. Martindale . . . . . . . . . . . . .  1 4 1 .158 Cor.et, T. B, Gilbert .. . . . .  , . . . . . . . . . . . . , . . . . . . . . . . . . . .  141,184 Top, s pinning, J. Spencer . . . . . . . . . . . . . . . . . . . . . . . . . . . 141 .089 

Cradle , L •. A •. Chlche.ter, (r) . . . . . . . . . . . . . . . . . . . . . . . . . 5.496 Toy, R. G . Meisinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 1 ,009 Cradle. F. Chlche.ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141 ,OSS 'fruck, �'. H. Abeel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141 .098 Cradle, spring. F. Chichester . . . . . . . . . . . . . . . . . . . . . . .  141 ,092 Tuck marker. F. L . Tlle .ton . . . . . . . . . . . . . . . . . . . . . . . 141 ,095 Cul i n a ry apparatns, R. H. Cazier . . . . . . . . . . . . . . . . . . .  141 ,1 1 4 Twisting machine stop mecbanl.m, A. J.MII.tead 141,158 
Cultivat or. O . Kugler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 1 ,1 l5 Umbrella,  C.  C.  Lll'by . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 141,151 Cultlvator, O. Kugler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 1 ,146 Valve. stoP. G . W. Eddy . . . . . . . . . . . . . . . . . . . . . . . . . . . 141.041 Curling Iron. Rosenstei n & Feder . . . . • • . • . . . . • . . . • •  141,079 
Doors , fa.tenln g  for Sliding, E. W. S taples, Jr . . . .  141.019 Vehicle wheel, C. An deregg . . . . . . . . . . . . . . . . . . . . . . . . 14 1 ,099 
DovetaU machine, A. C. Van Alstine . . . . . . . . . . . . . . .  141 ,096 Vehicl e  whe el ,  J. Q. Bry er . . . . . . . . . . . . . . . . . . . . . . . . . 141. 1 11 
Drl11\ng machine. coal. J .  Grimm, (r) . . . . . . . . . . . . . . .  5,449 V�ssels,  camel for raising sunken, H. H. Siebe . . . .  14 ,03S 

Electrotype etching pla te .A . & .ij. T. Dawson . . . . 140,995 '\'".est suppo rter . 11l artln & .M apes . . . . . . . . . . . . . . . . . . . 141.007 

E I lr ·d 0 T I 
' 

141 189 ·  Washing machine, J. Gline . . . . . . . . . . . . . . . . . . . . . . . . . 141 ,044 ng ne. a an g�s, • ross n . . . . . . . . . . . . .  . . . . . . . . , Wa.hln&, machine, H. C .  Grover . . . . . . . . . . . . . . . . . . . . 1 41 , lg6 Engine. rotary. W. P. EaY' .. . . . . . . . . . . . . , . . . . . . . . . . .  141 ,128 Wsshlng machine, W. R. Walto n  . . . . . . . . . . . . . . . . . . . 141 ,022 Faucet attacbment, E. L. D nnbsr . . . . . . . . . . . . . . . . . . 141 .040 Wdtch, ca l endar. D. J. M o zart . . . . . . . . . . . . . . . . . . . . . 141 .161 Faucet. compound, W. S. Bate . . . . . . . . . . . . . . . . . . . . .  141.102 
WL tch aase�, sprlngJolnt for, J. Gordon . . . . . . . . . . . 141.045 . Fire escap�, J. A. Talpey . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141,0:tS w.too. push to p  fol'. J . C .  D ueber . . . . . . . . . . . . . . . .  141,125 Fire extinguisher, H .  S. Maxim . . . . . . . . . . . . . . . . . . . . .  141 ,082 
Water closet disinfe cting, J .  M. B. Baker . . . . . . . .  141,100 Fire plug, J.  P. Gallagher . . . . . . . . . . . . . . . . . . . . . . . . . . .  141 ,131 

E l l 074 Fires by s t eam . etc., ext lngul.hlnl!', J .A.Coleman 141,OM Water wbeel , . R .  Percy . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 , 
F b t l t bl t R A FI h 141 043 Weather strlp , F .  Slerlng . . . . . . . . . . . . . . . . . . . . . . . . . .  141,176 urnace rl)". P a e. as , . • S cr . . . . . . . . . .  • Well pOints, perforating drive, C. L. Travl . . . . . . . . 141,186 
Furnace for melting metal s .  J.  Harrison . . . . . . . . . . 141 ,189 Windmill , C. A. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141 ,094 Fornace for roasting ores, L. Stevens . . . . . . . . . . . . . .  141 .181 

Wool of bnrr., etc . ,  cleaning, T. Cros.ley . . . . . . . . 141,0ii8 
Fnrnace, gas, L. Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . 141 ,li9 
Furnace, ga., L .  Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141 ,180 
Furnace, metallurgic ga., J. M. Hartman . . . . • • • . • •  141,002 
Furnace, puddling, H. McDonald, (r) . . . . . . . . . . . . . .  5.500 
F u rnaces, hot air flue for heating, G. R. Barker . . 111,101 
FurnIture leg, Orr & BaIrd . . . . . . . . . . . . . . . . . . . . . . . . . 141,071 
Gage, carpenter.', M. C.  Roblchau . . . . . . . . . . . . . . . . . . 141,014 
Gage cock. Bellemre & ·Fleer . . . . . . . . . . . . . . . . . . . . . . .  1 4 1 .104 
Game board. F. P. Holme . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 1 ,058 
Ga., manufacture of, W. H. Spencer . . . . . . . . . . . . . . . 141,090 
Gas , vapor. R. L. Cohen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141,119 
Gate. tilting. J. Bartholf . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  141,027 
Geart ng, Increa.lng friction of, G. Lindsay . • • • . . • .  141, 149 
Grafting. C. E. Sym o n d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141,092 
Grain dryer,W. F. M o rgan . . . . . . . . . . . . . . . . . . . . . . . . . . . 141 ,160 
Grlddle g' el,.�r, W. H. Bixler . . . . . . . . . . . . . . . . . . . . . . .  140,992 
Harrow, J. A. W .. lker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141.021 
Harvester. corn . L . Hamllton . . . . . . . . . . . . . . . . . . . . . . . .  141,lSS 
Harve.ter rake . W. T .  Kastes . . . . . . . . . . . . . . . . . . . . . . . 1 1 1 ,127 
Harvester rake, M. L. Mix . . . . . . . . . . . . . . . . . . . . . . . . . . 141 ,164 
Harvesters, e l c . , .eat for. J .  G. Perry . . . . . . . . . . . . . . 14 1 ,075 
Hat pressing machinery. D .  Brown . . . . . . . . . . . . . . . . .  HO,9OO 
HMchway, self· closing, A. Reid . . . . . . .. . . . . . . . . . . . . .  141,171 
Hoater. kero.ene, Z. B. &. C. E. Grandy . . . . . . . . . . . .  14 ,0.6  
Hmge, seat. l\:l. W. Chase . . . . . . . . . . . . . . . . .. . . . . . . . . .  r 141 ,115 
Ii'JI.tlng machine , C.  H. Hersey . . . . . . . . . . . . . . . . . . . . .  141,051 
HOD� skirts ,  tape for, C. C.  C�rpenter . . . . . . . . . . . . . .  141 .112 
Ice cream freezer. A . Lucettl . . . . . . . . . . . . . . . . . . . . . . .  141 .06<) 
Inhaler. S . J . Shaw . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . .  141. 175 
Iron. re.torlng tinned steet, W. E .  Brockway . . . . . 141, ICg 
Journ a l  b earing, frictionies., J. Eccles . . . . . . . . . . . . .  141 ,1�� 
Kettle lifter. E. A. TI:I-.ell.  . . . . . . . . . . . . . . . . . . . . . . . . .  14 1 020 
KnIfe. L. Eddy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14O,9!17 
Ladder, J. Eagon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � . . . . 141, 1 26 
Lamp. T. B. Atterbury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140,9 .8 
Lan tern, W .  M cKay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 1,008 
L.n tern . S. Naylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  141 , 1 62 
Last block h older. 1). Daniel . . . . . . . . . . . . . . . . . . . . . . . . 141.128 
Lathe, r otters·. W. Meek . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141 ,157 
Leather. artificial, B. A. Clark . . . . . . . . . . . . . . . . . . . . . . .  141.117 
Leather. Im itation, H. A Clark . . . . . . . . . . . . . . . . . . . . . 141.118 
Leather. artltlclal, H.  A. Clark . . . . . . . . . . . . . . . . . . . . . .  141 ,116 
1 .ock, combination. H. Clarke (r) . . . . . . .  . . . . . . . . . . . .  5 .497 
Locks . seal for. F. W. Brook . . . . . . . . . . . . . . . . . . . . . . 141 , 1 1 0  
Locomotive hea Hight,  P. F. Stont . . . . . . . . . . . . . . . . .  141 .1SS 
Loom picking mechanism, W. Townsend • . . . . •  : • . •  141.107 
Lubrica tor. D T Pray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141,168 
Magn , sla. milk of. Phillips & Reid . . . . . . . . . . . . . . . . . .  141.167 

Medical componnd. C. D. Br .. dley . . . . . . . . . . . . . . . . . . . 141,OsO 
Milling machine. fl .  T . PllJIngo . . . . . . . . . . . . . . . . . . . . . .  141,'112 
Music notation . J . 1'. Powell . . . . . . . . . . . . . . . . . . . . . . . .  1 41 ,018 
Ores, treAting. M. Laflin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141,147 
Packing for piston rods, W. Heaton . . . . . . . . . . . . . . . .  141,0:<2 
Paddle wheels, featl1erInK. G. K. GleIln . . . . . . . . . . .. ·.141,185 
Paint for rooftng. wood. eto., J. C. &I C. M. Bills . . . 140,991 
Paint ve ssel and paekage. J. W. Masury . . . . . . . . . . . . 141;061 
P"per file. R. Rathbone . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  141,070 
Paper stock, liberou., T. Rontledge . . . . . . . . . . . . . .. . ' 141,016 

APPLICATLONS FOR EXTENSIONS. 
Applt catlon. bave been duly lIIed, and .. re n o w  penillng 

lor tbe extension of thd follo wing Letter. Patent. H�ar 
' '' go npon the respecti ve application. are appOinted for 
the days hereinafter mentioned : 
25,874.-BIIONZING MACHINE.-G . H. Babcock. Oct . 8.  

25 SSS . -GLASS COFFIN .-J . R. Cannon. O c t .  8. 
25 ,978.-TAOKr.E Br.OCK -I. E .  Palmcr. Oct. 15. 
25,964.-BIT STOCK.-N. Spofford. Oct. 15. 

EXTENSIOlS S GRANTED. 
�4,963.�FLOUR PACKER.-8. Taggart. 
.1,9 15 -CA.TING COPPER CYLINDERS.-F. Adam •. 
24,928 �-ELEVATOR.-A. Betteley. 
24,95e . -MEA r CUTTEl' .-J . G .  Perry. 

DISCLAIMERS • 
2<,96S.-FLOUR PACKER .-S . Taggart. 

DESIGNS P A'rENTED. 
6,776 to 6,778.-NuBIAS.-H. Boot.  Pblla delphla, Pa. 
6.7 . 9 .-HANDLE TIP . -G . W .  Bun nell , West Merlden .Ct. 
6 ,7SO .-ElAND BELL.-E. G .  Cone, East Hamp t o n ,  Ct. 

'6.781  t0 6 .78S . -UHAIN s . -v. lJ raper. N. Attleboro ' ,Mass 
e,764 .-CARPE T . -J. Po well, Klddermlnster, England. 

TRADE MARK S REGISTERED. 
1 .S71 . -SAWS.-E .  C. Atkins & Co" Indlanapoll. , Ind.  
1 ,b72.-;-SOABFS. ETo . -Brownson Bros I C hIcago, m. 
1 ,3'l8 --M EDICINE .-D . Dick,  � e w  York cit y .  
1,S'74.-MINERAL WATER .-C .  & E .  E .  Dunbar. Waukesba 

Wis. 
1 ,8'l5.-STOVE POLIsH.-Fletc.b er & Co., Lynn, Mass. 
1 ,S75.-BRANDY . -H. Imhorst. New York city. 
1.377.-STEEL AND IRON . -Leng & Ogden ,l( ew York City 
1,878 . -ToBACco._Loewen thlll & C o . ,  Chlcago . l1 l . 
1,S79.-SoAP.TONE PACKING.-Sellers Bl os.,  Ph lla • Pa. 
1 .360 . -STEEL AND IRoN.-Sweet & Co . • Byrocuse.  N. Y 
1 ,381 . -HEATERS . -Gold Heating Co . • New York C1 ly • 
1,SSI.-STEAlIl GAGE .-U , lca Steam Gage Co.,  N. Y. 

I!!CHED U LE OF PATENT FEEI!I & 
On earh U .. ve.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
un each Trade-Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $�3 
" n  filing each appllcatlon for a Patent (17 years) • • .  $13 
Un l esuing each original Patent . . . . . . . . . . . . . . . . . . . . . . . . $�O 
On appeal to Examlner .. ln Chlef � . . . . . . . . . . . . . . . . . . . . .  $10 
Un appeal to Commlslloner 01 Palents . . . . . . . . . . . . . . $:aO 
un application for ReIssue . . . . . . . . . . . . . . . . . . . . . . . . . . . . $30 

On applicatIon for Extenston of Patent . . . . . . . . . . . . . . .  830 
on gr<ontlng tile ExtenSIOn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 830 
Un !!lIng a ·Disc!almer . . .  ; . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . .  10 

on 81). application tor DetJgn (S� yean) . . . . . . . . . . . . . . 810 
lln· &n appllcatlon for DeSign (7 yelu) . . . . . . .  ; . . . . . . .  $13 
On an applloatlon 10r De8lgn (14 y�lInJ . . . . . . . . . . . . . .  830 
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RATES uF ADVERTISING. 
Back Pa!!'e _ - • - - - - $1.00 a line. 
In .ide Pa!!,e - - - - _ .  ,.;l cents a lin p .  

J O H N  W l lH & SO N ' S  
SCIENTIFIC BOOKS 

BOOKS for STUDY and REFERENCE in 
all Departments of THEORETICAL �nd 

PRACTICAL SCIENCE, for HIGH SCllOOLS, 
ACADEMIES, and PRACTICAL MECHANICS ' 
TECllNICAL SCllOOLS and PROFESSIONAL MEN: 

Engrav ngs';'ay l!6ad advert �em6nt8 at '1!6 same rate per 
line, by meawupement. as the letter-press. 

RUPTURE. 
How Mr. Stuart was Cured of It. 

It i s  ab()ut a year ago sluce Or. Sherman, of �o .  697 
Broadway, New York City, placed one of his hernial 

F O R  IVarren's Complete ElcmentaTY 
and HigheT Course (the only one) in 
FREE HAND and INSTRUMENTAL PROJEC
TION, SllADOW and PERSPECTIVE DRAWING ; 
being Descript'ive Geomet1'Y and its 
Useful Applications. 

fEr�1�����r�no::'�/r��h�a:i��cl��;�rl��6:dcg�fn���� * * * , Full Descriptive Catalogues gratis. 
venlence from wearmg the applhtnce, wtJrked right .. ��==:=::======::====:===:=::======-=========�====��=�==== along, and I can now s ,'y I am entirely cured, as I nave G;;; reat Secrets May be written on POST AL not wora he appliance for several months, and the 'e CARDS, by my system of Cryp. Ht� Sl't,:,e�t�tbWT��;�f'h"h�Utg� tg��:"��Wp�llf�/�: 
ret�;j�I;';:'�do�\�.:';��oc��st'J��g\��·er� ��LlaV���:m;,�: tograpby. Comblnatl"n8 endlm-each read only by Its 
Ihone yon will publisa this, Mr .  Edltor, ln your paper, own key. Send for Circular. 
for the benetll of those ruptured. ISdAC ST UART. P. M., Greontlold, Ind .  

Bluomsbury, Penn., July l, 1873. . -.... h tt A 
. It al C 11 .. Shollld any of our readers be troubled with rupture, massac ulle s grlcu ur 0 ege, 

we recommend them to consult Dr. Sb�rman. whose eXg Founded doDd endowed bv the State for the liberal educa· 
��;::annCt�:�� �:ll:fe��a t���J�l1�-I��e�gg�

l
�Yr�p\�

e
r�eh: iidcll y�irt�ri��t1�st�.�; �i�:r�;h';�� ��f6�-n\�t����dd�g:s mlll; for tea cen t s .  Send for it."-Ne�_�r_k_t;un.___ President W. S. CLARK, Amherst, Mass . 

TO ATtCHITE CTS AND BUILDERS. 
CHAULE� K. llILL, Landscape Photugraohel , 1164 

Broadway, NtHV York, will send on approval, to respon .. 
sibIl.! parti , 's, a collection of 8xlO Photographs (mounted 
or un uount�d) of New YorK UHy and Central Park. 

Proposals 
For Contracts 

OFFICE OF THE BOAl':D OF WATER COMMISSIONERS OF THE CITY OF YONKERS. 
YONKERS. August 1 ,  1873, 

Sealed proposals will be received by the Board of 
Water Commissionerd of the City of Yonkers for eutm · 
ing into contracts fur t urllishin� toe ftrlluWing described 
work and mlterHt.l �, or a.ny portIon thpreof : 10,OJO fee L  1�lllCIl wrou6'ut iron aud cement p,fpe, 

15,000 feet l .  .. inc " wrought iron and cemeilt pIlJe. 
5,000 teet 4·itl�h wrou5'ht lro!! and cement pipe. lC,lJO , feet 12-1nch cas t .fUn plpe. 
15.00J feet 6-1IlCh cast iron pipe. 
5,000 fee r  4·mch CJ,S l i rOl' ! ipe. 
75 feet 12-1nc11 cUl'ved iron ptpe. 
10') feet. l)..illt.:h curve 1 iron pive .  
GO feet 4-lnch curved iron pipe. 
60 hvdr<lnt pipe elbow s .  125 Branches, 8 and  4 way. 4 ,  6 and 12 lnohes. 
30 sleeves for 12 Inch pipes. 
40 sleeves for 6-inch pIpes. 
20 sleeves for 4-inch pIpes. 
8 120inc , stopcocks. 16 6·iuch stuJJcol;kS. 
16 -i-beh Stopcoc�s. 
60 tire hydrants . 
AI 0 pro po sa].  for trenching fer laying the cast Iron 

pipes. 
tl:gsP;,:'£���1�lg�t\��:fo�bt'h�·:����nn�lg:�·wO"k ant! 

ma.tcria.l� c.an be Been at the office of the Cay Clerk uf 
the CIty of Youkers. Ali p roposals must be enc�osed in sealed envelopes, 
addrel:lsed to I · The a08 1'd of W�ter Commls8ioner8 of the 
Cl l Y  of Yonkers," and endorsed " Proposals for COll" 
tract." They must contJ.ln ttle name of lb� sure t ies who 
will oecome gUarantol'& of the faithfUl performance uf 
any contract that lHQY be awarded 

' All proposal� mn.t be tlled with William H. Doty. 
�::��� aIi!a� ��; b�10��eM����;:fA��U�:7j,ol���nkerB, 

The BO:l.t'd o f  Water Com nissiOner& will meet at the 
ollie , of the Clerk of the Clty of Yunkers, ln Manor Ha' l ,  
o u  Monday evening. August 25, 1673, a t  eight o'clock, to 
receive and open SUCh proposals . The Boartl of Water Commissioners reserve the right 
to accept or reje�t any or all such proposals, and also to 
increase or dimiuish ,ne quantity of work and material 
lit their disc retion . By ord".r of tile Boa�'i-��;��rJfl'il'fk�!O�;::jdent. 

WH. H. DOTY, Clerk. 
CIa verack uon�e:':lI'-=e:':a-n-d-=-=H=--U-d:-s-o-n-=R:-:i:-v-e-r-=lu-st-Ci:-t-n-t-e 
For tioLh seXeS ' flue , grounds : 167 furmshed OOillS ; :W 
instrtLctoTs ; 11 dppartments ; 120 clsl'E'ical pnpils ; large 
gymnasium and dil l ,  hall. Special advantages In all de· 
�'rtg��

t
t J�rfre�rd���.s61��ee��;i. k l:v. ALONZO 

$ /" 0 TO $150 PER WEEK guaranteed to 
;) Intelligent ano Industrious persons, of either 

sex, to act as our Agents. Businef-s very pleasant .  Ad .. 
dress THE WESTERN ART ASSOCIATION, Chicago, m. 
-G-- REEN 'S PATEN T STAVEJOINTER -

Joints 15G.01() Staves In a day. A>ldress 
______ Jc.. E. GREEN, Patentee, l3alnt Louis, Mo. 

I Vl PROVED SAFETY BAND SAW MA
CHINE R Y . 4 slzes-Macblnery for Planing and Mold-

�fi���:�fa";Ef'.i'ctte;�e;;��hG'.nI'l.pRv'iti���etr����W:�� 
Dd l.ler i 1 ,tIl 1{[l1d� n �w  anO sec , lnd hand Machlnery,Lea
ther and Rubber Belting and Hose, Importer of French Baud Sa w lliades. 

AGENT S-Most fortunate chance to make
moner' respectably and surell' $25 to $100 weekly, 

X�d���! ba.i �'.�IiJ��L�l�dN��[;�roaa<lj;::' g:������. 
FOR SALE, 

The undivided Interest of A.ny 
Statp. South and West of Ohio in 
a valuab i e Patent . 

Hines Combination 
S t e a m O o o k e T 
can be made by any Tinner. Send 
for circular. Address 

J O H N  A. WORLEY, 
49 Professor St. , Cleveland,Ohio. 

C AVE 25 P E R  G ENT OJ!' FUE L-An in� vestment of $66 saved the Oneida Community $700 in the year 18"<2. Dr. ROGERS' 'l'ANNATE O�' SODA-BoJler Settle PreYenr lve.-Tllis article bas been before the Pub· 
lie fIJr fOllf yt'ars. It is ,'et;vmmended by the H Scienttfic AmJr1can " H Iron Age," Engineers of the N. y ,  (;entl'al 
N.R., tl...e Oneida. Lommunity, and hundreds of the hest Englne�rs and Unemists of t Ie Country . It is warranted to RemQve Old Seale and to entirely prevent Ine for.n<:LLivu or new ill dJ.t  BOilers, and without injury to the irou. Send for >!peclal Circular. W HITbiA-" &; �:fc�o�� �L;r�l�l�:�g��ci;,sdS �f �'ve�ff��;�:l��IPne��i�lh� sive Agents f0r Anderson's Patent Steam BoUers and 
KtI?P'13 new Engines, from 1 to 12 Horse Power. 'l'hel:ie BOIlers and [j)n .. lnes are absolutely the best yet produood, as hundreds testIfy . 

Ores Analyzed Mines and MInerals sold o n  com· mISSIOU . J.F .GE::lNE11, ConSUlt· 
_ , Ing Cnemlst, 113 Water St., N .Y. 

YAN NOSTRAND'S SnE � UE SE lUES-. No 1 .  Armstrong on Chimneys for Furnaces, FL'e Places and Steam Boilers. 18mo., boards 50c No.  2. ..:olburu on Steam Bolier J<xploslons. ·lSmo .: board. . 50c. No. a. Jacob on Retaining Walls-readg 8lWrtly. D. VA:> NvSTRAND. PUBLISHER, 23 Murray St. &; 2'l Warren St., New Y'OrK. '.' Copies sent free oy 11/011 on rece'pt of price. 

MA C H I N E R Y FOR PRINTING OIL Cloth, P"per and Cotton . The Patent (No. 106.884) Jor ""Ie. All;!ress J. K t{A ,'T,17 GatesAv.,Brooklyn,N .Y. 

ROpaB. BOT AlB ENGINJ.!: OO.lIPAN Y. 70 Nell' Cl1urch Ilt • .lilew York 

$1 n 5 A MONTH to Lady Avents. Address ELLIS � MANUFA.CTURING Co .. Waltham, Mass, 

SELL YOU R PATENT.-The advertiser, 
who negotiates sales of valuable patents, w : shes, at once, one or two really good Patented Inventions to sell. No advance chq,rge made. Addre�8 P. O. Box U 5,190." New York. 

G .  E. ILLINGWORTH� 
NEV ILLE ST. FOUNDRY, LEEDS, ENG. 

�a:n�e:�f:,c6�1�� o�IJg�nin L����1ca ft!\ J'��t:n:��i�� t��: curacy and excellence of workmanship. PrJce for 12 feet hcd, slide I.- surfacing, and screw cutting complete , 
£:J5.0.G, F.O.B. ,  J�lverpool. For Photograph and full par· ticulars, WrIte direct. 

MOLDING, MORTISING, 
TENONING & SHAPING 

M A C H I N E S, 
BAND SAWS, 

SCROLL SAWS, 

Planin[ & Matchin[ 
MAClIINES. &c" 

RAILROAD, CAR, and Aero CULTURAL Snops &c., aTsupe�j!r to a� in use. J. A. FA I & vO. CINOINNATI. Ohio. 

NEW YORK STEAM ENGINE CO. 
MANUFACTURERS OF 

Machinists Tools 
OF ALL DESORIPTIONS, 

98 Chambers St. NEW YORK. 
D M. M AYO'S PA'rENT BOLT CUTTER. f1.J . Send for lIl11.trated Circular, Cincinnati. Ohio 

AMENI A 8EMINARY, AMENIA, N . Y.-
� A Famllv Boardlng.School . On the Harlem Rail· 

road, elghty·tlve miles from New York. Full courses 
Of sem:nary instruction, with preparation for col\ege 
cr business . Per.onal care In study, habits, and health. 

Terms, $360 per year. 
Fortieth year begins Sept. 15, S. 1'. FROST, A. M. 

WOOUBUR Y'S PAT ENT 

Planing and Matching 
and Molding Macbines, Gray & W90d's Planers, Self·olllng Saw Ar���: �MB'�: wooM'L'it�':,ly�:��;�,e�.y. ; Send for Circulars. , 6'/  Sudburv s,reet, Boston. 

PAGE'S Water Flame Coal Lime Kiln, with 
coal or wood. No. 1 Soft White Lime or Cement, 

with uEle ot water. C.D. PA GR. PAt.pnt"PP.Ro(>hpRtpr,N V, 

o I NYENTO RS 
)-+� MANUfACTURERS 

Tbe Mflnagers o f  tbe 42d Exhibition o f  tbe American 
Inst itute, of the City of New York, beg to announce, 
that th e F.xhlbition Bull<1ln�s on 2tl and 3d A venues and 63d and 6 Uh Btreets, will be open for the reception of 
heavy Machlne"v August 1 8th Rnd for other articles. September 1 8t 1 878. The Exhibition will be '''rmall,. 
opened September lOtb. For particulars, address " General Superintenden'. American Institute. New York." 

------�B=O==U=L�T='�S�P�A�T=�=N�T= 
Single Spindle 

Combined lUoulding, 
Paneling, & Dove
tailiu!!, Machine. 

For Carving, Paneling, 
�:�ioI��el���� �foub���! taUingand Routing. The 
B mplest and most usefUl MQc'line for F'urnlture, House·tlnlshlng Cars, Or-1;Rns, Drawers, BrackeLs, &c.t &c. 

BA T l'LE CREEK MA· CHINERY COMPANY, MANUFACTURERS, Battle Creek, Micnigan _ 

GLASS MOULDS for Fruit Jars, Patent 

yeat's at�B�e aud t�.:'�n�s8�:�ei���"wbf��fIf����iA� est and cheapest way order direct of Mould Maker. ar PARTIOULA.R ATTENTION paid to MOULDS for INVENTORS. 
rrO FOUNDERIES, Factoril"s, Hopewalk s, 

&c.-For sale or lease, blocks of Lota.wlth bulkbead 
r;;a�mr�6��' Jt�:.,riPe"�,�g�i�rms. S.B.SCHIEFFE.LIN, 

StiINm�� ANU BARREL MACHIN ERY.-
Improved Law's Patent Rhlngle and fi<&d!!lg Machil.e, simplest and �est In u'e. Also, Shingle Heading 

�':x�u��:;&t.°l:i�ess t�tit<:�\)'l{ IJ.zb"�: �����':,�:��nf�s, 

WOOD-WORKING MACHIN ERY GENerally. SpeCialties, Woodworth l"1anersand Rich· ardson', p.tent Im�roved Tenon MaChine •• CentrtJ, corn'i:t-lf�'lr�R\h �gw��rR�rrlRDs:)N. 
ALCOTT LATHES; for Broom, 'Rake, and 

� Boe Handles. S. C. HILLS, 51Courtlandt St., N. Y. 

Machinery, 
Wood and Iran WorKing of every kind. Leather and Rubber Belting" ]<;me,'y Wheels, Baobltt Metal, .loc. GEO. PLACE ", CO., 121 ChamoCls 8t. 1-. .1I . 

-Sturtevant Blowers. 
Of every size and desc���'li13 �O���!lgll! &nc�{�d. 

_________ 12 __ 1_C_.h�a�mc.b'-e_r8 Street, New York. 

PATENT 'lUNCHING 
S H E  A R I N  G M A C  H I  N E S .  

With all Modern Improvements, ln forms adaptl'd t o  every kind of vork WARRAl\TED SUPERIOR '1'0 ALL OTHERS. Presses o.dapted to all klnd� of work In store ready for shipment . MOSES G. WILDER. 121 Cbomhers St., New York . 

Farrel's Patent Railway Crane, 
Patent Ground Chilled Rolls, 

ROLLING MILLS AND M l I,L M A C H I NERY, �uncht's and Shears for helJ.vv wnrk-FJY Wheel�, Hhafts, Gears , Pl1l1f'YS, alid f::.nt"cial Castingp.:.J nt, l.low PriC"R  
FARREL FOUNDRY & MACHINE ('0., MOSES G. WILUt<:R, >!ELLING AGFNT, 121 Ch.,moers S ireet, New York 

C OWELL P ATENT DOOR AN D GATE 
) SPRING, wortb ten of all others. Won't corrode 

O r  orpak, Ask the nardwllre dpalers for it ,  or address S ,Ie Manufacturer, JAS. H. WHITE, Newark N. J. TelTit ,ry for Sale . 

: The fact that thIS .battlng has 75 per cent greater 
I�trength, Ii. finU[ finlsn, and I s  truer to gage,tnsD uU:f otner (1 use, renders It undoubtedly the most economical. "'e ire also the sole manufacturers of the CELEBRATED VOL .. LIN8 PAT. COUPLING, and furnish . Pulleys, Hangers, eh' " g!tt�� fo°st approved styleo. Jb�WJ1&ttJ1lt!���rJt.PIl . Try .treet, 2d and Sa aveRnes, ilitt8burgh, ?S. 

190 S. Canal at. Chicago. arStock. of thl. Shafting In store and for sale bj FULLER DANA &; FITZ. Boston, Mass. (lEO. pLACE & CO., 121 Chamber. -treet. N. Y. PIFRCt<; & WHA U' U. Milwaukee, Wis .  

Srl'];'1N('II ])11;< S For cutting buslnoFs � �.r ) I J'J � >1tencll.,aIl slzes .  Also .. complete OUTFITS for Clothing 
Stll

k
ne!1' and :j>:ey CMoks. with whlcll youn!" men are ma Ing from $5 t ,  $90 a dw. Send for catalogue and samples tQ S.M,SP�CER,1l7Hanover St ,Boston, Mass. 

A. POPULAR mEA.. 
p;:;:r,hea.it�t�'ll: J��I1:r::,! t��e H�;�h��":te o��UJ(�m:�� 
b�a�;f�����c���r�IZ� �ti�f������ t�':,;,\�� 'lfi{cils':Ni. factory. We bave not been asked to return a dollar yet. l'l(J,OOOalready sold. Sixteen large pages. The best and cheapest paper In the world. A $5 cbromo to every sub-8cribt"r. 25c for three months on trial. AJrf'Dts wRntf'C Send 25c� tor the Daper three months, and  terma • •  lONES & HADLEY, Publishers, 176 Broadway, New York . 

l.'ou abk 'W H Y  we can 8(';1 First Clag::s 7 Octave Piu"u:J 1ur $290 ? 
We :ttlswer- 11 CO:;lAi Jt:'SS Luau $300 make $600 J ' iallo hOhi 

u.1l (If wLom maliC 
profit. We have 
ship dir{'ct \0  (ami· 
price. alill Wttl'J':1llt 
for i llu:lt ra1l'd dr" 

.t\Icrchallts, 
0111' Piano.� 

you Ha\V 
U. S. Plano Co., S 1 0  Broadway, N. Y. 

RICHARDSON, MER lAY & CO. Manafacturers of tbe I. test 'mproved Patent Danel,' and Woodworth Planing �[acblne" Match'ng Sash Iud molding, Tenoning, M')rtI.tdng, Boring, Shaping, Ver. tical, and Cfrcular Re·sQ.wlng Machtnes, Saw MUIs, Saw Arbors, Scroll 8aws.,}<a llway, Cut·off, and RlI>-saw M, chines, Spoke and vv ood Turning Lathes, and vartous other Kind, of Wood-working Machinery. Catalogues and prtce lists sent on application. Manufactory Wor. cester . Mass. Warehouse, 10'7 Liberty .t. New York. 17 F-"OR SALE-The ri!!,ht to manufacture and Sell the Patent Stave Grain B •• kets In the States of Ohio, Pennsylvania., and New York, Said Baskets prot cted by numerous patents Issued to Horace C. Jone. and others . G. I. R RE WgTF, R. A n nl{ltnn , WfCl.  

IIIIIIIl�.J WR�R��HT 
. BEAMS & GIRDER S 'l'11.h. U mOll ! tUll Mil1�, f"ltL�bllr"h f"a Thp attelltlo • .J. 01 t£ngineers and Archl tecti'1s �caaed to our Improved Wrought·ir0n Beams and .>Irders (pat. ented). III which the eompoun� weld. between the stem and liang"", whlcb have proved - 0  oblectlonable In the old mode OJ manufac":.urfng, ate entirelY avoided we are prepared to furnish a ll sizes at terms as favorable ss can beobtalned elsewhere. For descriptive lithograph address Carne/l:IP" Kloman & Co. U"lon Iron Mills, PltLsburgh,Pa. 

NiagaTa Steam Pump. 
CHAS. B. HARDICK, 

23 Adams st" Brooklvn, 'N. Y. 

AND PUNCHING 
DROP PRES3E8. 

i!'or tne B .. st dD d Chea]>",st Address THE STILES &; PARKER PBESS CO. MIDDLETOWN, CONN. ' 

NEW & IMPROVE D P <\TTERNS.-MA. CIUNISTS' TOOLs-..all .lz.�t low,prlces 1<). GOULD. 9'! to llB N. J R. R. Ave,. :liIewarl<.:N. J , 
$'� to $C)O t'f'lrd",.1 A.�ftfttl 'W'.llItedt AUe1A.�of�mcpeo. 
work forl1ju S�(rO:p�::;��tft����1'i'i�':�:�kt��:::O���:; ..... ll''''ilcuJoro_ A4druoe. lI&IUoa lsQo" ll'or&laad. _ 

1 25 

ENGINES, �_i 
Of all the best styles and makers, at a dl.�ot'nt or 
THIRTY -FIV �J P J;.;R CENT trom Manufacturers' low"'st prices . Write for circular al.d advice before pnrchaslng. E .  b. ROBERTS 52 Broadway, New Y�rk 9 

Andrew's Patents. 
Noisel ess, Fri�tlon Groeveoi, o r  Geared Roist-ers, suited to every wa nt. Safety IStore Elevlltors. Prevent At'ddent 
Sm!:i�:.!'B�:!i'n;�(�f�r:U':i I��:�k. ' 
Oscl���U'�r�.:'���:r�ollble and Single, .1-� to 
Centrillllral Pum ps, 1 00 to 1 00,000 Gallons per lllina te. 8e�t P ", m "" in the \Vorld, pass itl lHi, �and, Gravel, Coal, Grain, etc., with. out IDJury. 
�!��l!;'cr;:�f!�'s�nrable, an d  Economical. 

W M. 1), ANDREWS & BRO., 
__________ _ 4::1::4..:W:..:..t=e::r�8treet . New 'Vork. 

GEAR'S PATEN rr 
VARlETY MOULDING MA CHINE 
MI�I�i��lk����I:'i���!r;eo�n;!�!���Y��fnbet.trn·V1�� ted States Clrcult Court •. IMrlngers wbo do Dot make Immediate settltmf'n l B  win be profol.ecuted. I MEAN' BUSINESS. A. 8. GEAF't So1e M ' nufacturer &  Proprietor. Also Manufacturer and Dealer in all kinds of 1\1acldncry and Mechanical Supplies. 56 Sudbury St., Boston, Mass. 
1832, SCHENCK'S PATENT. 1 871,  WOODWORTH PLANERS 
And Be-Sawing Machines, Wood and iron Working Mo chlnery, Engines, Boller>, etc. JOHN B. SC�'ENCK'S SONS. �8tte.wan. S. Y. and 118 Llbefly St .. �6W Y(>rl< . ('I IVIL AND MECH ANICAL E N G INEERING AT ) the Rensselaer Polytechnic InBdtute,Troy, .'Y.-Instruction very practical . A dvant811'e � untmr· p1issed in this country. Graduates obtain excellen t post· tiona. Re·opens oept . 17th . For the Annual Reglster, con-
���!:f. ��g;�vC'aKRr�� 'lllm'W�ln�mt��:tlcula .. 

$25 A DAY '. A ,ents wanted. Susln essentirely new. G. G. SHA.W, Biddeford, Me. 

IMPROVED F O O T  L A T H  E S, 
Sljde Rests, Hand Planers for metal ,  Small (iear Cutters, Foot  Scro. l !:'oaws . 'l'he very beQt. Selling everywhere . rRtalogues free. N. H. llALDWTN , 

____ -=:.: ________________________ �L=a=c=o�nla. N . H. 

I ) AT'l'ERN & I:!RANDING t, ETTERS-SHARP, 
Flat or Roun<liD� Surhces-Large stock. PAVE-�1f>�k. Letterh�'ll\.\'��U1WJH,A�IP'r:8 �A�0�TONE. 

18 Dutch. cor. Fulton St .. New York 
RE i1WLDS' 

Turbine Water 
Wbeels . 30 years' experience eIinbles me 

to excel ln GeartngMlll. of al] kInds, and furnishing tbem reUB bIe, eco· 
&��lcaJ���¥A�ilcg��cJarlb�;r: Street, :\: ew Yor " .  

SAFETY HOIS'rING 

Machinery. OTIS' 
NO. 348 BROAOlJVl'V, �f��o:tk. CO • • 

� iele grolie unb tfjiitige �rnffc unjre! 'Be
\)6IfctUllg mndjen Ivi. belollber3 barauf 
;lUfmerfjam , bafi unlre j\ itma bllrdj i f)re lE�r· 
6inbullg mit m:lajljillgtoll unb bcn euro\lliiicfj en 
.pau\ltfldbten, Monbere $ortf)(.i I e  o llr G:rlan. 
gung bon in. unb au�liinbiidjcn \l5atcl1ten 
bietd. 

3ebcr G:rfjnber, gr�idjtJier ttlC{d)er 9IatiollaH. 
tiit angclji.iri g ,  iiI hurdj bie Iib cralen \lIntcntne. 
fCQc b er $min!gten r0taaten onm \j)lltentjdjuQ 
fiir G:rfjnbungen bmd)tigt . Unjre Birma i� 
bercit, gcftii�t  auf 26jiigrige G:rfal)rung ,  b entldje 
Ghfjnbcr jeber 8eit 3 11 bcra t ljclI llnb au IIhl jiigCIl 
\j)rcijen raId) un» p iinftlilfJ !j3atcntc au  ctfallgcll. 

�ie �Cl\tld)e ®cetioll i� ill ben .pJ ll ben 
fagiger beutld) er 3ngcnieure, ·. "c ldje in bet 
Of�ee perjonlidj mit @rfjnbern l1crMjren 
meroen. 

�cr " ScientiLc American " w irb in jdnel\ 
r0pnften bie bebeutenberen @rfjnbunncn be. 
\predjell . 

([orrcjpollbena erbctcn uub prompt beant· 
\tIortet. \l.: ampljlt te in bC:1tjdjer e\lradje ttler. 
ben aUf $�dangen frauco 3ugcjanbt. 

2lbrej�re : 

�uuu & �o., 
,,&ien#flc A.mericon" Patent AgentuT, 

3 7  !PAt! IIhllll, 
New Yor£ Cit7· 

© 1873 SCIENTIFIC AMERICAN, INC



1 26 

..1 cl1;et·tisement8 will be admitted on thi.8 page at the rate 0 
$1.00 per line lor eaf'h !nsertion. FJn(JraV1n(J8 I'iW� 
head adverti,Qelnents at the sam,e rate per line bV meas 
1H'ement. as t.he letter-pre·�s. 

1'h.e value of the SCIENTIFIC AMEIUCAN as an adve')'tis;ng 
m.3dium cannot be ovet'·estimated. ItsCit'culation iR len 
times (J')'eate'J' than that of any si'inilar jou')'-nal now p1tb· 

Zl�lwd, It {foes into aU the State8 and Te'l'1'it01'ies, and is 

1'ead in all the princiJ1 a l l, bra1'ies and 'readin,q·')·oolns 0. 1 

the wO"!·id. lVe invite t.he attention of those who wish to 

m ake thei')' b1t8ine88 known to the annexed rates . .A busi

ness m.an want8 something mO're than to 8ee hill adver· 

tisement l11. a p1'inted npw."paper. IIe u;aJlt.� Ci1'cu lation.  

.If it i8 wor·th 2;; cent.� pe')' line to advertise in a lJ((per oj 
I hree thousand cit'cll/alion , it is w01·th $S.7('j per line to 
a.dvel'ti8e in 01le of forly.ftve th01.('sand. 

NILES TOOL WORKS, 
H A 1U I LTON, OHIO. 

�T OYE'S MILL FUHNmHJ.NG WOHKS 
..L" arc the largest tn the Unit(, d  S.ta tcs.  They make 
13urr �1 i1l8tonc8,  Portable Mills,  &'.flut Maehtnes , Packers , :Mill Picks, Water 'Wheels, Pulh::rB u'.:.1d Gearing, special1y 
ada p ted to flour milhl. S�nd fe r c):.. c.aIOJ�u e . 

.. . T. N O Y E  /l; SO N .  llulfnlo. N. Y .  

,\ U ENTS W ANTED-Anybody Cltn make 
rl.. It pay.  l" irst class articles for Oftice and House. 
h O l u  usc.  Man u fa c turer 's prices . and enormous pro fit.B . 
A fl dr�F.�. for Circular. JAS.  H. WHITE. N e wark , N . J .  

Jcitutifit 
- _ . - � - -_ . 

�tutti,au. 
THE BEST OILS ARE THE CHEAPEST IN THE LONG RUN. 

All w h o  t1'Y E. II. n.E L L O GG ' s  EN GINE and S P I N D LE O I L S  Acknowlellge the Fact:. 
They are rea l ly good subSti tutt'B f o r  oure Sp c nn and Tall o w  Oils, nre a 8 frp.c from !!um 01" ofrensive odor, as band· 
some, !lnd en dure as cold temperature as be&t W i nter Sperm 0 1 1 ,  whtlc cos t i n g  consi dcrablv less . 
E. H. Kello� .. g'. Extra Spindle  011 . . . . . . . . . . . . . . . . . . . $L3C I F.. H. K, e l l ogg's Extra Slg'nol  011 . . . . . . . . . . . . . . . . . . . . $U5 
E. H. Kel l o gg's NO. 1 Spi n d l e OiL . . . . . . . . . . . . . . . . . . .  1 , 20 R. H. Kel l o gg- 's Signnl Oil . . . . .  , . .  , . . . . . . . . . . . .  l . on 
E . H. K el l o�g's Spin d l e O i l .  . . . . . . . . . . . . . . . . . . . L OO E. H. Kel l ogg's Sperm E n gme O i l  . . . . . . . . . . . . . . . . . . . . L 20 
E H. Kel l ogt!'s E y tro. Engtne 011 . . .  , . . . . •  , . . .  , . . . . .  , 1 10 E. H. ]( el l o gg · s SOcl'm S o i n dl c O f l  . . . . . . . . . . . . . . . . . . . . 1 . 1 5  
E . H.  K e l l ogg-'s E n gine O il . ,  . . , . .  , . . . . . . . . . .  , .  1 . 1 0 R .  H .  K e l l ogg's Tal low E n !? t n c  0 1 1  . . . .  , . , _ . . . .  ' . . . .  , . .  1 1 0  
E , H .  KeM�.��'?fl���::�(f&!��ydg� Oil . . . - . .  , . . . , . . .  , . ,  , . .  1 , 25 , E·�.I

.l���gElio��;oN���i.p��d��1 S't'reet : 'N'ew ·�iork? ·05 
P. S ,  Sh ou l d partl CS dcsire l o w e r  nriced gootlB,  we can furnish as low as the lowest an d as good for the prices 

charged.-E . H, K .  • 

THE 

AMERICAN 
Turbine Water Wheel 
i!��:jC�gtlh:r�C��\�r:�t�e%��f��;;�E Emerso n , Hol yoke ,  Mass. ,  showing 
h igher averagl' resu l ts than nny Tur· bine Wheel ever known. A ful l  reo  
�?I'j�LSna& i'����t��b�yto

f
n .

S
JZ�.T 

WIRE R OPE. 
J O H N  A. R O E B L I N G ' S  S O N S  

)rA�"'"UFACTURERS. TRENTON, N. J. 

FOH In cl i n ed Planes,Standing Shi p Rigging 
]Jrl d�e�. Ferl'1es.  Stays . or Guys an 'Derri cks & Cranes, T1l1c I' HCIPCS, Sash Cords of Copper and Iro n ,  Ligh tning 

COllduct�T'8 of Co ppe r . �eclal att en ti on gi' en to hoist·  
��I;" �;�!�:' �fv{I\� k��f�S/��� i�:I���D 1n�b�.�:r{�n Aie�lla �g� 
Ofwwhlet on Transmissi on of pr,wcT' by \VI l'c ({opcs. .A 
large ��ock constantly OIl hand at N e ,v  Yo rk Warehouse 

No. 117 Liberty stl'c c L .  

LUBRICATORS. 
DREYFUS' tran sparent Self·act 

in� Ot lers , for all sorts of l\:1achincT'y 
a n d  HHiJtin g, are re l la bl e in all seas o n s ,  
s a v i n g  'j':)-!l!) D e r  cen t, .  The SELF.A CT
I N G  L U B RICATOR for Cy l inders I, !J..ilioGi1!i..ooIil HOW adOI}ted by over l:iO R. R. in thp U. S "  
a n d  by huudre<1s of stn tion arv engines. NATiIAN & DREYFl'S. lOS Libeny 't . . N . Y .  

P t ¥or testin� Ovens. Bollel yrome ers. liu es. Blast furnaces. 

Su per·Heated Steam. 011 Stm • .  & c .  
Address HE N RY W. B U L KLEY . 

98 Liberty St . •  N e w  York. 

B E ACH' S Scroll Sawing- Machines.-Ch eap. 
C'it an d best i n  usc. F o r  Illustra.ted Catal o!ue aud 

Price L i s t ,  send to H .  L .  BEACH. 90 Fu lton St. ,  N .  Y. 

H .  Y. PLASTER WORKS, 
l\/[ANUFACTUREH.8 of Calcined and Land Plaster, M arble Dust, Terra Alba, &c.,&c. Our 11. DonDLE EXTRA Plaster is u nsurpassed. Every Bn.rrel warranted. 

lur Quarries are In Nova Sco tia . WO RKS. 469. 471 & 473 CHERRY STREET. NEW YO LUC 

MORRIS, TA SKER & CO.,  
MANU�'ACTU L{EHS OF 

AMERICAN CHARCOAL IRON 

Boiler Tubes. 
WROUGHT·IRON TUBES 

AND FITTINGS, FOR GAS, STEAM 
WATER, AND OIL, 

arSteam and Gas Fi tters ' Snpplle,. M a ohLnery fOI 
Coal Ga, Work,. &c . &c. 

NO. 1 �  GOLD ST .. NEW YORK. 

B Ui l D E RS SEND FOR BOOK CATALOG UE. 
BICK.N ELL. 21 Warren , t  . •  N.Y 

Machinist's 1100ls, 
EXTRA HEAVY AND IJl.PF.OVED .  

LU CIUS W. POND, MANUFACTURER Worcester, Mass. 
Warerooms. 98 Li berty Stree t . K ew York. 

C O . .  B OSTO �. MASS. 

THE 
LATEST IMPROVEMENT 

IN 

LUBRICATORS 
Tills NEEDL E·VALVE OiL FEEDE R for 

LOC:1JnOtIVC nnd Station ary Engi n es h as 
, . with great success.  1'.l a s t e r l\1 e chan l cs �mUl." ," �'IIJO�hvi' be furn ished w i t h  Sample C u p s  by 

addressmg 

[AUGUST 23, 1 873-
Andrea 

p n I C ]� R, F, D U C E 1) .  
S 
A 
W 
S 
MAHOGANY, 

ROSEWOOD , WALNUT, WHITE HOLLY 
SATIN WOOD HUNGARIAN ASH, AND 

ALL KINDS OF W O O D S .  
IN LOGS, PLANK, BOARDS, AND VENEERS. 

(lEO. W. HEAD & CO. , 
Mtll a n d  1a1"(\. 186 to 20C l .. ewls :::it . . C O T· . 6th ti t . ,  E. H. ,N.  Y � {tI�gf�:e

i
Jlc�I���lJ��rg?�l·t�l�

d
g���

i
�;[S�r.i���l���

d . 

D O U B L E  A C T I N G 
B UGKE1:P L UNGER St�L�!!l��!!!PS 

VALLEY MACHIN E COMPANY, 
Easthampton . Map s.  
E �lEB Y  W HEEL MACH I N ERY 
Cor grm dln g Too l s  and MetD Is, /!Uln· 
ming Saws,cleuning C U 8 I i llgs,grind· 
ing Planer Knives perfect l y  s traight 
-unequa l ed for t h e  sterl i ng q ua l i ty 
of it.s matcri·al and w o r lo' mafl s h 1 p ,  I�1�U��\�1t��·f 0{} f!1rl �����\·I���¥: 

n. 1 . .  s t ore , 95 Liberty ";1 , N ,  Y .  

The Pulsometer o r  Magic Pump. 
'I.·he simpl es t .  most durable nnd effective 

steam p u m p  now I II u s e .  A dapted to all 
s i t uatioll!; and perform s nil t h (>  fUllct , ons 
o f  a ste fl m  p u mp wlth o U L . i t S  con se q uen t 
w e a r  lt IHl cure. N o  m nelnllcry a (J Q u t  i t .  
Nothing to wear out . V�' i l 1  p u m p  gritty 
o r  mudl1y water w i t h o u t  w ear o r  l I 11U ry to itS parte. It  can u o t get o u t of order. 

C . HE :oi RY HALL & C O  . •  20 (;o ,·tl a n d t Street,  
N e w  York City.  

B ·
'UIL

A.· C

D
· !lT � BBll:-: s

N
· A�ent·

G PA
C

IN
ClpNNATI

E
BRASS

R
· wom, AMERICU SAW C O ., 

, , . , .  No . 1 Ferry St. , New York. 

CHAMPION SPRING MATTR ESS-The 
la.tcst  and be st tmprovement. Do you want a 

hea.lthy !tnd co m fortable bed !' Here it i s .  Thp softcst 
eaSIest, ct.eapest, m o s t  popular, and durable Spl"ing Bcd 
ill market . Sold by all l e adin g dealers. No stvck com
plete w i t h o u t  it .  'Vholly c o m p o s e d  of tenacI o u s  tom· 
pered steel sPt:illgs , s o  ull I t e d  tiJfit the presHure ie equall y 
distributed. EaSIly moved or cnrried about  the house. 
Can be lifted , t urru;d, or rolled u p  like a. blanket.  Both 
sides al1ke • .No fnun e . n o  w ooden slat � .  no s t raps. Mtl y 
be u sea on floor without bedstead. K o  un de r bed re· 
quired. N eeds on ly h�lf thickness of ba.lr mat tress. The 
regular size dou ble bcd, 4 ft. 6 in. ov ti ft., contains HI:l 
steel uphols te ry springs and w'etgns o n l y  thirt,y 
It;s .  Mo:-e sp rings tor your m o n e y  1n this b e d  than in any 
other. WanRnted nOlReless. Any s izes msde to order �f3�d §�rp���,Ot'�15i�i��1�

uba:d 0�
e

�11il�)�i
i
t>� �� �iJ

u
���L�e�ll 

the w � rld.  Libo:!ral (fj<lCOUJlt to tlu' traQe .  Age n t s  want· 
cd. F .  C.  BEACH & CO . . . M II. K t' r3 , lLi2 C hambers :::it . . cor. 
Ch urch New York. 

SILICArl'E OF SODA . 
L. & J. W. FE UCHTWANGEI� � EW YORK . 

W AN TED-A Gtntlemu n to travel and 
sol i c i t  trade o rder". for the B a l e  of B .. tbbit M e tals,  

nrass Castings,  Car W o r k ,  Metals tl n d t'\1 c t a l  G o ods gen
era. l l y .  '1"0 one wno call guaran tee a tra d e ,  w e  will Day 
any rC:l.s o n :\bll �  sal ary demunded Have no obj ect iou 'Cor 
him t o  tra.vel in c o nncction with o t h e r  goods . One who 
C,l.D inlluCllcc [{ai lroad work preferred . Address 

U T U BAL," 1522 Popi&t' St., Philadelphia, Pa . 

RIVEHVIEW ACADEMY, Poughkeepsie, 
N,Y.-Work recom mences S e p t , l t .  Boys, "Fall in, ' 

$72. 00 EACH WEEK. 
Age n t s  w a n t e d  e verywhere, Business strictly legi "l-Imale.  Particulars free. Address,  J,  ,VORTIl & Co . . St. Louis ,Mo . 

WENDELL' S PATENT DOOR STOP. 
1000 A6 E N 'l :'; 'v AN" E O .  81> p e r  day. 5amples,  2 5  Cts. 
Wendell &. Francis, 4-;6 WalnutSt. l>hila. 

P ORTABLE ST EAM ENGINES, COMBIN-
tng the maxt mum of effictency, darabtHty and e co n· 

omy, with the minimum of weight and Dl'ice.  They are 
WIdelY and favor& bl) known, more than 1,000 being 10 
\l8C. All  warran ted sa ti sfactory 01' no sale . Descriptive circulars se!J.k':l;;UJ �P&l\iiCi��L Ll4dg'b'.ssLawrence .  Mass. Liberty st.,  N � w York. 

\V H A L E N  TUR B I N E .  ;, 0 r ls lrs to purcnaser. 
PamDhl��ellt free .  SXT£I WUALEN. llalistoll S Jj u ,  N. Y .  

Pass This By If y o u  are a f o o l  or a lunatic ; 
b u t  If yon arc s u n e ,  and w i s h  to 

make money, (man or woman,) get a postal card NOW 
nnd s e n () v mr ad dress. 
A t.: E N T S  $90 ,, \Ire"'k One Party Or,lers 

lU A li.E u f  {j • 1,000 'rA HLES. 
E UREKA. PORTABLE TABLE Co., ST. LOUIS , MO. 

RUERK'S WATCHMAN'S TIME DE· 
TECTOn.-Important for aJ. l arge Corporatio n .  and \1allufaeturlllg cODeeros-C8jl&llle of con trolling with the utmost accuracy tbe motIOn o f  a watchman or pa.trolman, as the same reaches different stattons of his beat. Send for a Circular. J. E. BUERK, 

N. B.-This detector I, c���ie�O£yl·�o B��tg?�::is. Partie' using or selllog these Instrnment' without au. thorlty from me will be dealt wltl: according to law. 

For Sheathmr<. Roofing. Dp.fening. Carpet LinIng. and as a substitute for Plastering. Mud for Sample,  M bl T th d C '  1 S �nd nll'cu l ,r" to B. E. HHP. k ('0 . . r,� ,'- oS Park Place . N. Y .. or i.oCl< HIve" P API"" 1 '<) , . " b ica�o, ova e- 00 e lrcu ar a ws, 

RANSOM SYPHON CON VEN 8]!;}{ perfecta 
and mn i ntain s vacuum en Steam Engf n e s  at cost of 

one per cent i ts val�e.  and by its ll::;e Vac uum Pa.ns nre 
run w i th full  vacu um w i th o u t  Air Pump. Send to WM. 
ALLE N ,  51 Chardon St . . Bosto n ,  for a pe rso nal call, or 
h �  Compa.ny . at Butl"a, l o ,  N. Y., for s cl r�ular.  

T H E  

S C I E N C E  R E C O R D  
F O R  

1 8 7 3 . 
A. CompellcUum of the Sclenti fic Progreps and DlsCOvtl 

rles of the Preced i ng' 1 ear. ll l u ,tr"ted with over 150 Engravi n gs .  6JO pages, 
o cta v o . Price . �2. 

'rHlS NEW AND 
. splendid book embracf' S  

the m o s t  In teresti n g Facts 
and Discoveries in the vari· 
oua Arts ann Sci en cefot that 
11a\'c transpired durin g the 
preceding yeu·r exhibittng til 
one vi e w the General Prog · 
l ess of the ·World in the fol
lowin� Departmen ts : 1 .-C H I' �H8 T H Y  AND �JE T ·  ALL U itGY. 2.-MECHAN ICS AND E N ·  GINI' I' RING. 
3'-!f.r�'i9?'I�8b'¥,.1;. LIGHT. 
4.-T ECHNOLOGY.-Embra · 

clng New au(l Useful l u 
v e o  l ion s a n d  Discoveries 

5._:l3��,tlHJy
t o

.JfnE �8Jii. CULT U HE. 6.-AG1UC ULTURE . 7.-H U !!AL AND HOUSE HOLD ]<;VON OM Y .  
B.-MA TERIA MEDICA. THERAPEUTICS. H Y ' GLENE 9.-N ATU RAL HISTORY AND ZOOLOGY. 
10 & 1 I .-METE.O ROLUGY. TEHHEST IUAL PHYS · ICS.  GEOGH�PIIY. .-GEOLOGY AND MINEHALUGY. 13.-ASTRONOMY 14. -lllUtHIA1'H Y. 

tD�i�l �;�;��s:�� ���lrl�t�o 
a�� ��I������g�l�o����� 

copy of SCIENCE RECORD FOR 1873. It is a most fa·  
teresting aud va.luable BOOk.  nnd should have a place [n every Ho usehold, in every Library. 
g
r
�fnn��s'i!r����$2. Hanasomely Bound. Over 150 En· 

Sen t';y m ail to all parts of the country, on recetpr; o f  the price. A I1beral dl.count to t h e  trade a n d  to "an· va,ser,. For ,ale at all the prInCipal Bookstore •. 
MUNN & CO., PUBLIeRERS, 

37 Pllrk Row, N ew York City. 

Tmc SOIEN TIFI O AMEil1o� will be sent one year 
and one copy of S OIElK OE REOORD FOR 1373, on 

PORTLAND CEMENT, 
From the best Londou M an ufact u rers . F o ,- r a le bv 

J AlliES BRAND. 55 CIi1I' St . .  1\ .  Y. 
A Pract ical Treatise o n  Cement fUrnished for "l5 cput:" 

THE BA ND SA W! 
Its O R I G I N  a n d  

HISTORY, with Engravings of t h e  OLDEST 
DON &�fr"irr�� s��� Kagtov�dX;.g�� .IirI?ira����i.t°N. 

1,000 IN U SE. 

AdC:rcss 
ROOT STEA llI EN

G I NE C O . ,  
2d Av. & 28th �trect . 

}\.c w  York ,  

receIpt of $4'50. Vnlvel'sal Wood WOl'kel'. 
S OIEBCE REOORD FOR 1872 uniform �lltb the I HOl'lzonto l Il nd Vcpright BOl'inll' lUllcblnes. 

�bove •• Price $2. LIbrary binding, $2.150. McBETH . B��EP:
r
�fX�

o
Girj).,tnN��eiIamllton.Ohio. 

P l:RFORATED CROSS-CUT, 
AND 

S OLID SA WS. 
1 V E N S  & n I t  '6L3°ii. E S P A T E N T 

Eccentric-Geared Power Press. 

P. BLAISDELL & CO . ,  
MANUF ACTUUERS OF TilE BEST 

Patent Drill Presses. with Quick 
Return Motion, 

In t h e  IUarlt::e t ,  alao otiJer lUacbinisl Tools. 
Sl!':ND FOR CUTS. W'mCESTER. MASS. 

W01'lciny J.lfodel.� 
And Experimental M nChln:ry, .Metal .  o r  'Vo o d ,  made to 
order by J. J" . 'VEnNE R. 62 eel) t el' s t . ,  N. Y o  

HOUSTON'S PATENT 
TURBINE · WATER WHEEL 

Shtll)" · ... r, st.l'OU �clSt, (!hcapcst, ]l CBt. 
rll the l est a t  Hol yol\"c ,  in 

l i72. t h e  Houston gave t he  highest: pel'ce n l u ge C",'C1'  
�htn" n Jll 3: reliable t. cst a n d  
the  hiuhest nvc " u cc I'C'"  
suIts ever obt.ni ned. I ll.. 
practi ca I lise i t  is evcrywhcl  e 
dem on stratiug- i l s  superior
ity o ver a l l  ot hrr� Emer· 
F o n 's ful l  report furJ l l�hcd o n  
a p plication . S c n d  f o l '  Circu · lar. MEnmLL & H O USTON 

llWN WOI�J( S .  
llel o l t .  W lsoonsl n .  

THE STAND A RD lllA.KE ! !t:ilr Emery Wheels and Emery Grinding "Mn.chiD�ry. 
'l' H E  T A N l 'l'E..QQ" Stro lldsbllrll'� 

TERIUS. 
One copy, one year 
One copy, SIX months 
One copy , tour months 

One copy 01 ScientifiC American for one yes.T, and 

$8.00 
1 .50 
1 .00 

one copy of engrav1ng, " .Men of Progress " 10.00 One copy of ScientIfiC American for one year, and 
one copy ot U SCience ["ecord," for 1813 4.50 

Remtt by postal order, draft or express . 
The postagp on thf' Sc1 en t1fic AmerIcan Is five cents per 

quarter, payable at thp office whpre recei ved. Canad a  
Bubscr1bers must remi t ,  �itb Bubscrtptton, 2 5  cents exfll\. 
to pay postage. 

A.ddress all leLl ers and make aU 1'0st Otllce ord�r. of 
drafts payable to 

MUHH &. CO., 
87 P A R lr  R() W NEW YOll.P' 
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