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JAMES YOUNG, FOUNDER OF THE PARAFFIN OIL 
INDUSTRY. 

" It  would certainly be esteemed one of the greaLest dis
coveries of the age if anyone could succeed in condensing 
coal gas into a white dry solid odorless substance, portable, 
and capable of being placed upon a candlestick or burned in 
a lamp," say" Liebig in his "Familiar Letters on Chemis· 
try," dated lR43. Seyen years later James Young, the sub
je�t of the accompanying portrait, completed a long series of 
experiments with the successful extraction of paraffin from 
Boghead coal," and then, patenting bis discovery, opened to the 
world a great and growing industry. 

Mr. Young began lifA as n 
joiner, Ir;arning his trade iu 

his father's shop. His spare 
time, howeyer, was devoted 

to the study of chemistry 
and he eventually adopted 
that profeEsion, becom ing at 

first assistant to ProfesRor 
Graham in the London Uni· 
venity, and subsequently 
manager of Muspratt's and 
aftHwards of Tennan t's chem
ical works. In 1848 he re
signed his p08ition in order to 
embark in the manufacture 
of lubricating and burning 
oil from petroleum; but as 
his �pling became exhausted, 
he began a series of investi· 
gat ions in order to find an ar· 
tifi cia1 substitute for the na· 
turaloil. 

From his own internal con· 
sciou�nfEs Mr. Young evolved 
the conclusion that petro 
leum, or its substitute, might. 
be produred by the action of 
heat on �.eo&l, the va· 
por going up into the sand
stone to be condensed. The 
ultimate result of his re
searches was that, out of a 
cannel that came to be mixed 
with the soda ash for making 
the alkali, IlC got a quantity 
of liquid that cW'tained par-
affin. J 

Pateuting his discovery, 
Mr. YOllllg", "'ith ten otherp, 
e�tablishe<i works for the 
manufactnrA of paraffin at 
Batllgate. Scotland , in the 
center of the Torbane Hill 
coal field, a dis'rict pe('uliar· 

Iv rich in cannel, and begall 
tile mHlllifp.cture of which he 
is tll" ion!!''''r. 
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veyed to the condensers, which. as a rule, are stmilar to.those 
used in gas works. As it passes through the condensers, the 
vapor is reduced to a liquid form, in which sti1te it is run off 
into reservoirs, some of which contain as mi1ny as 100,000 
gallons. 

On leaving an apparatus called a separator, in which the 
t wo components of oil and water are parted from ea�h other, 
the process of purification commence� by a second distilla· 
tion. The dark green fluid ci111ed crude oil, which at this 
stage hi1s an appeari1nce not unlike natural rock oil or petro. 
leum, is now pumpe:! into brge iron pans, where it is boiled 
to dryness. In this way the hydrocarb'lns are once more 

ting m�chine. The air thus refrigerated is brought to' be ar 
on a stream of brine, which it converts into a freezing mix. 
ture, thus enabling solid paraffin to be produced in the hot · 
test summer weather. Remaining in solution at a tempera
t ure of 60°, paraffin coagulates into the solid form when the 
temperature is rerluced to 32°. Crude solid paraffin is now 
worth from $150 to $175 per tun in England. Paraffinca.n
dIes, from which a clear, lustrous, and perfectly odorless 
light is obtained , are made at mo�t of the principal Scotch 
o il works . • 

In a ddition to the Bathgate works, Mr. Young also pro
jected the Addiewell works, on a very extensive scale. The 

land leased for their require
ments extended to some three 

CODmentiu:r with the raw 
material, whieh is principally 
a Etolle of flnty texture and 
a dusky brown color, we may 
m;:pla' n that shale pits are 

generally worked in j uxtapo
"ition with the crude oil mao 
J1ufact.ories. The shale pits 
Ynry h depth from twenty to 
':)Tty fathoms. The best qua. 
lity is that which, when cut 
with n. knife, does not splin
tGr, but gives off a continu
ous shaving, such as would 
be got from a piece of soap 
or wax. On reaching the pit JAMES YOUNG, FOUNDER OF THE PARAFFIN OIL INDUSTRY. 

or four thousand acr�s, all 
containing .s.hale and other 
minerals; while some forty 
acres were set apart for the 
site of the works. The r e· 
tort sheds are upwards of 200 
yards in length , and each 
shed contains a double row 
of retorts. There are alto
gether close on 400 retorts at 
these works. This represents 
a capacity for dis tilling over 
3,000 tuns of shale per week, 
and producing 120,000 gallons 
of crude oil, yielrl ing 50,000 
to 60,000 gallons of burning 
oil, in addition to about 12 
tuns of refined paraffin, and 
a large quantity of lubrica· 
tlng oil. To accomplish these 
results, the appliances are 
necessarily on a large Ecale. 
The heavy vapors are collect· 
ed in two und erground tanks, 
each capable of cont9.ining 
12,000 gallon�. Any vapor 
which does not liquefy in the 
condensing main is passed 
through a fo ur inch cast iron 
tubular condenser, which is 
made up of 1,300 nine feet 
lengths, or a course of nearly 
two and a quarter miles! Fer 
the purposes of d istillation 
upwards of twenty 2,000 gal 
Ion stills, made of malleable 
iron, are erected. There is a 
similarly large number of reo 
fining stills, each capable of 

containing 4,000 gallons. A 
number of immt'nse store 
tanks, each capable of con
taining 10,000 gallons, are fit
ted up contiguous to the re
fining kilns, being so situated 
that they can collect tlui oil 
as it passes from one stage of 
the refining operations' to an· 
other. The building in which 
the various oils are subjected 
to chemical treatment is. four 
hundred feet in length and 
eighty feet wide. It has two 
fireproof gables, cutting off 
in the center the engine house 
from which the machin'ery is 
actuated. Underneath the 
roof of the building there are 

altogether upwards of a hun· 
dred large cast iron vessels, 
with a capacity varying from 

bank, the shale is tut:lbled into a crusher, in passing through 
which it is ground to pieces, sufficiently small to pass easily 
down the retorts. The more common retort is a flattened 
cylinder of cast iron, about twelve feet long, which contracts 
towards the ends, both of which are open, and its lower end 
dips two or three inches into a shallow pan filled with water. 
After the retort has been filled with broken shale, the fur· 
nace is brought into operation, so as to raise its middle zone 
to a low red heat. The process of distillation then goes on 
continnously. At a temperature of 300°, the hydrocarbons 
contained in the Rhale are given off in the shape of gas, 
wbich is, to a large extent, condensible. At most of the crude 
oil works, the incondensible vapor is collected in a gas hold
L, and used for lighting the workshops. The oil obtained 
from the decompoeition of the coals, having assumed the 
form of vapor, is collected in a large main having connec
tions with the retorts. Through this main the vapor is con-

driven off in the form of gas, which, when condensed,yields 
an oil still rather green in color, but much thinner, lighter 
and purer than before. The oil in this state is taken to a set 
of closed vessels, where it undergoBs Ii sort of scouring pro· 
cess, by being stirred up wiJ(/ sulphuric acid. Run off into 
a settler, still. further purified, it rises to the top, where a 
black tar, formed. by the combination of sulphuric acid with 
various impurities, subsides to the bottom. Being again si
milarly trev-ted with caustic soda, the oil is still further reo 
.fi�ed, previous to being passed on by pumps to undergo a 
third distillation, which is pursued with vitriol and soda, 
until it becomes a thin, light, and perfectly colorless fluid. 
This is paraffin oil. 

Solid paraffin is obtained from the thicker and heavier oil, 
of which about twenty gallons are evolved from every- hun
dred gallons of crude oil put through the refining process. 
The solid paraffin is made by the application of a refrigera-

3,000 to 500 gallons. Upwards of 1,000 hands are employed 
at Addiew-ell, and in the shale pits adjoining over 500 miners 
are at work. One and a quarter million cnbic feet of gas 
are produced at the works daily. The Addiewell shale yields 
from thirty to forty gallons of crude oil per tun, of the spe
cific gravity of 0'870.

' . 

Within the comparatively short space of twenty year�, 
the mineral oil trrde has attained such a magnitude that it 
gives employment to over 7,000 workmen, who earn weekly 
somet"!ling like $50,000 in wages. At the present time about 
800,000 tuns of shale oil are annually distilled, producing 
nearly 30,000,000 gallons of crude oil, while the quantity of 
refined burning oil obtained from the crude prodnct is close 
upon 12,000,000 gallons per annum, in addition to solid pa· 
raffin, naphtha, and other chemical products. 

Of Mr. Young's more personal history we have left our 
selves little room to speak; but this is the less to be regret. 
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ted, as his has been essentially a scientific career. For a 
number of years past he has held the office of PreRident 
of the Andersonian University, in Glasgow. Surround
ed by the members of his own fiLmily and by those of his 
lamented friend Livingstone-for he has really been irz, loco 
parentis to the children of the African traveler-Mr. Young, 
for whose portrait we are indebted to the Practical Maga
zine, now spends the great bulk of his time at his beauti ful 
estate of Kelly, near Greenock, Scotland, or at his no less 
fine and romantic es tate of Durris in Aberdeenshire. But 
he also mixes to some little extent in public life, contributing 
liberally to all movements of a patriotic or charitable char
acter, an,l aiding by every means within his power the pro
gress of scientific knowledge. 
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VELOCITY OF NERVOUS IMPULSES. 

In his suggest.ive lecture on the sun, our English visitor, 
Mr. R. A. Proctor, makes use of several striking illustrations 
to give an idea of the immense distance between us and our 
great luminary. One of these supposes an infant with an 
arm of the inconvenient length of ninety. one millions of 
miles, who should stretch forth his hand and touch the sun. 
Naturally the darling would have his finger burnt ; but, so 
slow is the transmission of feeling, he would have to wait 
until he was a hundred and thirty. five years old before he 
could be conscious of the fact. In this estimate Mr. Proc
tor evidently adopts the rate of nerve motion obtained some 
twenty years ago by the observat.ions  of Dr. Hirsch-that is, 
about one bundred and eleven feet a second. The later and 
more elaborate researches of Dr. Schleske show a rapidity of 
conduction by the sensory nerves of about ninety-seven feet 
a second, which would require our sunpurnt infant to wait 
some years longer before discovering his indiscretion. If he 
trusted his sight in the matter, he might become aware of 
the danger of his distant member in the short space of eight 
minutes, so much more rapid is  the speed of light than the 
movement of feeling along the nerves. The passage of vol· 
ition along the motor nerves appears to be still flower; so 
that upwards of a century and a balf, perhaps, might elapse 
before the mental order to withdraw the finger could be car
ried out. 

However slow the rate of nervous movement may be, as 
compared with the velocity of light or the still fleeter mo
tiryn of electricity, it is nevertheless so rapid that until quite 
recently it was thought to be immeasurable, within the lim
ited range in which our observation of it is possible. The 
most widely separated points in the course of any nerve 
allow but a few feet of dilference at best for timing the 
periods of sensation or volition ; and the nervous impulae 
travels so quickly that such small distances would seem to 
be wholly annihilated. To our conscbusness a prick on the 
great toe is discovered as promptly as one on the cheek ; and 
it is only by the intervention of the most delicate and in. 
genious of mechanical contrivances that the difference in 
time is made apparent. 

The first step toward mad:ing the solution of this interest. 
ing problem possible was taken in the antiphysiological art 
of gunnery. In the development of that art, it became 
necessary to measure the speed of projectiles, both in the 
gun and during �he several stages of their flight. For this 
purpose Pouillet's chronoscope was uevised, by means of 
which an electric current was made to indicate the duration 
of the most rapidly transient processes. Thus the passage 
of a bullet along the barrel of a gun was found to occupy 
the hundred and fiftieth part of a second. It quickly oc
curred to Helmholtz that here, possibly, was a means of meas
uring the speed of nervous action. His application of the 

method was too complex for description in this place ; it was, 
however, so trustworthy as to leave no doubt of the practi
cal accuracy of its results. His object was to measure the 
intervals of time, if there were any, between the excitation 
of a nerve at two different po:nts and the corresponding 
contractions of the muscle. The difference between such 
intervals would, of course, be the time required for the 
passage of the nervous impulse over the space between the 
two points of excitation. Experimenting with the leg of a 
frog, two sets of observations were obtained, differing from 
each other by a small but constant quantity. For the more 
distant point of excitation, a measurable fraction of a second 
longer was uniformly required to make the muscle contract. 
The difference of distance being exactly measured, the rate 
of propagation of the nervous impulse was easily calcu
lated. Iustead of rivaling the velocity of electricity, as had 
hitherto been supposed, the rapidity of conduction in the 
motor nerves of the frog was found to be no more than 
eighty five feet a second. All this was as early as 1851.  To 
test the accuracy of the result thus obtained, Professor 
Helmholtz devised another and more simple apparatus, 
which he called a myographicon. In this the contracting 
muscle was made to directly register the beginning and suc
cessi ve stages of the contraction by means of a style work· 
ing against a rotating cylinder. This confirmed the general 
correctness of the estimate obtained with Pouillet's appar
atui', the rate demonstrated being a little over 89 feet a sec
ond. 

Various improvements of the myographicon were soon 
suggested by Du Bois Raymond and others, whose observa
tions, wbile differing slightly in result, were not conflicting 
with previous results, due allowance being made for tem
perature and other disturbing conditions. The maximum 
rate obtained by the last named observer was 30  meters a 
second, or 98� feet. This was the estimate on which he 
based his widely quoted illustration of the harpooned 
whale. If one of these eaa monsters, a hundred feet long, 
were struck in the tail, he said it would take a full second 
before the sense of pain could reach the victim's brain ; and, 
omitting the time necessary for perception and volition, 
another second must pass before an order could be tel
egraphed to the tail to retaliate by upsetting the harpooner's 
boat. 

In all the experiments on motor nerves 'thus far, the leg 
of a frog had been useu. In 1867, Baxt and Helmholtz ap
plied the test to man, using an improvement of the myo
graphicon suggested by Du Bois Raymond. The result gave 
the rate of conduction for the motor nerves of man, corres
ponding to that already obtained by Hirsch for the sensory 
nerves. A very careful series of experiments by the same 
observers, in the summer of 1869, showed a mean rapidity 
for the motor nerves in man very much greater, or about 
254 feet a second. But this by no meanR inyalidated the 
result already obtained, since, as Helmholtz had shown, the 
rate varies greatly with temperature, being not more than 
one tenth as great at 3 2° as at 60' or 70'. 

More recently it has been established by Dr. Munck that 
the velocity of nervous impulses is different in different 
nerves, and in different parts of the same nerves, the rapid 
ity increasing as the termination of the nerve is approached, 
and by Marey's observation, that fatigue of the muscles has 
the effect of seriously reducing the rate of nervous conduc· 
tion ; while Wittich has found that the rate is in some 
degree dependent on the mode of excitation, being greater 
when electricity is used than when the stimulus is mechan
ical. The same observer also reports a considerable differ
ence between the rates of motor and sensory nerves, the 
latter excelling by at least a third. 

The measurement of the rate at which the nervous im· 
pulse travels brain ward neces�arily involves a process very 
different from any employed in the study of the motor nerves. 
The problem was first attacked by the Swiss astronomer Dr. 
Hirsch. Soon after Helmholtz took up the other branch of 
the investigation, and his solution of it was as ingenious as 
it was successful. It involved the measurement, with the 
delicate chronometric ins truments employed by astronomers, 
of the difference in time between the appreciation of im
pressions made at a distance from the brain, say on the great 
toe, and others nearer, as on the cheek. Roughly described, 
the plan adopted was substantially this: The observer sat 
with his finger on a signal key, with which he announced 
the perception of an electric shock as soon as possible after 
feeling it, thus closing an electric circuit which had been 
broken by the shock. The minute interval between the 
breaking and closing of the circuit measured the time taken 
by the transmiseion of the shock to the brain, the time re
quired for the perception of the sensation, time for willing 
the movement of the Iilignal key, time for the transmission 
of this volition to the proper muscles,  time for the contrac
tion of the muscles, and finally the time lost in the physical 
process of signaling. Obviously all these parts, except the 
first, must be substantially the same in all experiments by 
the same person, using the same finger for making the sig
nal. Any difference in the whol. time must therefore be 
owing to the greater or smaller distance of the particular 
point of impression from the brain. This difference being 
measured with tolerable exactness, it is possible to calculate 
pretty closely the rate at which the nervous impulse is 
transmitted, The estimate first made by Dr. Hirsch was, as 
already noted,l11 feet a second. More recent determina
tions give averages ranging from 97 feet, by Dr. Schleske, 
to 13 6 feet, Wittich's estimate for a nervous impulse excited 
by electricity. With a mechanical stimulus, he found an 
average velocity of 124 feet. These figures, of course, are to 
be taken relatively. The rate varies in different individ· 
uals, and, doubtless, in the lIame individual, with varying 

conditions of health, temperature, and so on, the general 
average being about that of a high wind, a race horse, or a 
locomotive. Light excels it about ten million times, and 
electricity more than fifteen million times. 

But, it may be asked, what is the use of all these investi
gations? Of what account is a delay of the hundredth part 
ot a second, more or less, in the perception of a sensation 
or the transmission of a volition, so long as we are not con
scious of it? In astronomy, it has proved to be of material 
account; and it is more than probable that the know ledge of 
the normal rate of nervous impulses thus obtained may 
some day be of the greatest help in the diagnosis of nervous 
diseases. 

With the niceBt appliances for observing and timing phe
nomena, there still remain discrepancies between the reports 
of different observers, however skillful. Time is required 
for the act of perception, for willing the pre.determined sig
nal, and yet more f.>r executing the voiition, all of which 
directly affect the accuracy of the observation ; and since 
t.hese intervals differ with diffe.,rent observers, the exact mo
ment of an occurrence cannot be fixed without knowing and 
allowing for them. 

-------------.� •• ·�14.�--------__ _ 

THE AUTOPSY OF PROFESSOR AGASSIZ, 

Dr. Morrill Wyman, of Cambridge, Mass. ,  has published a 
report on the autopsy recently made upon the body of Pro
fessor Agassiz, from which it may be deduced that the 
disease to which the great naturalist succumbed was one of 
long standing. The arteries at the base of the brain showed 
evidence of extensive chronic disease of their lining mem
brane,and also several important changes which were fatal. 
In the left ventricle at the lower third, a  firm,organized clot,of 
the size of a peach stone, attached to the wall at the antelior 
portion near the septum, was found, and around this clot 
a more recent one had formed, its center softened and granu
lar. From this, probably some small portions had been car 
ried by the blood to the arteries at the base of the brain , 
doing their part in obstructing them and causing the fata 
alterations above noted. The lungs showed evidence of olu 
inflammation. The entire weight of the brain was 53'4 

ounces avoirdupois, and its greatest weight,between the ages 
of 3 5  and 40 years, was estimated at 565 ounces. 

Without entering into the technical details of the investi
gation, the result shows that the trouble began with infiam 

mation of the lining membrane of the lungs, an,1 that the 
morbid processes, carried by the blood from he·trt to brain, 
there disorganized and checked the circulation. The maIn 
dy was too deeply Rituated to have admitted of surgical aid 
nor could any effort of human skill have averted death from 
its effect�. The autopsy was made in the interests of science 
and in deference to the expressed wishes of ProfesHor Aga� 
siz, long since placeJ on record. 

••••• 
MICROSCOPIC CRYSTALS IN PLANTS. 

Besides the familiar bundles of needle-sbaped crystals 
called raphides, dispersed throughout the cellular structure 
of certain plants, there are in the seed covers and leaves 0 
several orders of plants, and in the pods of the bean family 
multitudes of prismatic crystals of extreme minuteness 
which have hitherto escaped detection . In the horned 
poppy, these crystals are as small as the 8,000th of an inch 
in diameter. In the gooseberry and elm, they are 30\rO of 
an inch; in the black currant, about half as large ; in the 
black bryony, they arp about r((f'O of an inch in diameter 
thickly set at regular distances throughout the seed covers 
In the gooseberry, they are �o distinctly and regularly placed 
in the outer �kin-each crystal in a separate cell-that they 
present the appearance of crystaline tissues. In plants of 
the bean family, the size is variable, the average being allou 
� of an inch. In the garden pea, they are m uch larger 
These crystals appear to consist chiefly Of oxalate of lime 
sometime!! carbonate. Raphides are mainly phcsphate of 
lime. 

Plants most relished by animals are found to be especially 
rich in these microscopic cryst,als. In a piece of the midrib 
of a clover leaflet, "'fl'O of an inch in length , Mr. Gulliver, who 
has added more than any other to our knowledge of these 
minute but important products of vegetable action, has 
counted 10  chains of crystals with 25 in a chain, making 
250 in all, or no less than-17,500 to the inch. In like manner 
21 ,000 crystals were reckoned for one inch of the sutral 
margin of a single valve of a pea pod. The pod had four 
such margins ,  each three inches in length; so that in a sin. 
gle pod t.here must have been as many as 250,000 crystals. 
In view of the marvelous number of these crystals , as well 
as their regularit.y and constancy, Mr. Gulliver bel ieves it no 
longer possible for physiologists to maintain that such struc· 
tures are accidental freaks of nature, of no relation to or 
value in the life and use of the species .  

_ .... -
THE FIRELESS L OCOMOTIVE, 

Mr. Richard H. Buel, a well known consulting engineer in 
this cit.y, has recently published in the Railroad Gazette an 
account of a trial trip with one of the engines of the FirelpSB 
Locomotive Company. This article is intere�ting as being 
the first in which the theory of the action has been fully set 
forth. We have, on several occasions, made mention in our 
columns of the fireless locomotive, and have pointed out 
the advantages it possesses in many cases, such as greater 
comparative safety, less need of skilled att.endants, and the 
absence of sm'lke and other products of combustion. Mr. 
Buel, in the article referrel to, demonstrates that the loco
motive can be operated successfully, if properly designed 
and managed; and he points out SUch improvements as seem 
to be desirable. We give a brief summary of the principal 
I!tatement�, omitting all mathematical work: 
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The locomotive with which the experiment was made con

sists of a platform set upon a four wheeled truck, carry ing 

a cylindrical reservoir 37 inches in diameter and 9 feet long, 

with a steam dome 1 foot in diameter and 2 feet high. The 

steam space of the reservoir ill connected with a pair of ver

tical engines, each having a diameter of 5 inches and a stroke 
of 7 inches ; a 2 inch pipe, perforated with small holes, runs 

the whole length of the reservoir, near the bottom. In 

charging the reservcir this pipe is connected with the steam 
space of a s�ationary boiler, and steam is admitted until the 

pressure in the boiler and the reservoir are the same. The 

locomotive is then ready to run, and will continue to move 

until the water in the reservoir has cooled down so much as 

to be incapable of furnishing steam of a working pressure . 

greater range of grades and shades and qualities than the 

other. 
Though supremely beautiful in its best estate, the dia

mond appears to be but an earthly proc1uct, after all, subject 

Ii ke everything else, even theories, to earthly imperfections 

T here may be a diamond factory up in the sky somewher e  

but the evidence of i t  is not strong. Arizona, even , prom 

ises a better field for exploration. 

In making the trial trip, the pressure in the reservoir at 

starting was 142 pounds per square inch ; and at the end of 

49 minutes, during 3 5 ·5 of which the engines were in motion, 

it had fallen to 22, giving a mean pressure during the run of 

81·5 pou.nds per square inch. .At the start, the reservoir was 
half full of water. Indicator diagrams were taken during 
the run, and such data were noted as were possible. From 

these, it appears that the whole distance run was about 4 ·5 

miles ; th e average horbe po wer devdoped by the engines 

was 3 ·61,  and the number of pounds of water evaporated in 
the reservoir, calculated fro m the indicator diagrams, 147. 

The wrl l er then shows that if the engines had been designed 

in accordance with the best modern practice, the distance 
run by the locomotive, with this same evaporation , would 
have been from 2 to 2! times as great. A calculation is then 

given, showing that, with a reservoir of the same size 
and engines about one and a half times as powerful as in 
the act ual case, starting with a pressure in the reservoir of 
275 pounds per square inch and ending with a pressure of 
20, the locomotive might be expected to continue in motion 
for nearly six hours before the reservoir required recharging . 

-----...... - �  
THE ORIGIN O F  THE DIAMOND. 

If we can trust a paragraph just n o w going the rounds of 
the press, the " diamond i n  the sky " of the nursery verses 
m ust be taken not as a happy comparison b'lt as a genuine 
prophecy of scientific discovery . 

It-that is, the paragraph-gravely alleges, on the strength 
of some supposed philosopher's opinion, that diamonds are 
i ll all probability a cosmi c  product-chips of original creation , 
so to speak-which the earth has picked up in the course of 
her travels through space ; in short, that they are of mete
oric Orlgm. To the popular mind there mllst be something 
plausible in the su ggestion , else it would not have been EO 
favorably received by so many intelligent editors, ever on 
the alert for bit. of valuabl e scientific information where
with to regale their intelligent readers. Indeed , what could 
be more plau si ble to those whose knowledge of the diamond 
is embraced by the one word, carbon, and whose acquaint 
ance with it is limited to some little familiarity with the 
appearance of the cut gem ·! How pure, how hard, how 
brilliant ! What fitter product could there be of the heaven
ly spaces '! H ut facts are earthly and very stubborn, prone 
ever to take the shine out of splendid theories. It is true 
that the diamond is a puzzle even to chemists ; that the mode 
of its formation is  a mystery ; that e ven its place in the order 
of �ature is a matter of doubt .

. 
Like amber, It il!! found 

among minerals. Amber is known to be a vegetable pro 
duct ; and the diamond is thought by some to show strong 
evidence of a similar origin. 

Its antecedents are mYllterious, it must be admitted, but not 
wholly dark. Enough is known to make it certain that the 
notion of its cosmic origin is not to be seriously entertained, 
unless one is prepared to accept at the same time the far
fetched , germ .bearing meteor which Sir William Thomson 
suggested as the importer of life to our previously lifeless 
planet .  In no other way, barring the earthly production of 
the gem, can we account for the presence of plant germs in 
the bodies of diamond crystals. Where in extra terrestrial 
spaces could the diamond, now at Berlin, have picked up 
its enclosed organic forms, so closely resembling protococcU8 
plw;iaZis ? Or that other diamond its chain of green corpus
cules , like poZ·ino{JZa:a macrocca ? 

• 1 iii 1 • 

TUE DEATH OF DR. LIVINGSTONE. 

Information has recently reached England of the decease 

of Dr. Livingstone, the celebrated African explorer, during 

June last. It seems that , in journeying over a partially sub

merged country, he was obliged to wade some four days 

through quite deep water. The exposure brought on a �e

vere attack of dysentery, of which he fell the victim. 

David Livingstone was born near Glasgow, Scotland, in 

the year 1815, and at the age of twenty-five became one of 
the agents of the London Missionary Society in Southern 

Africa . During the sixteen years of his residence in that 
country , he traversed the region from the Cape of Good Hope 
to 10° south latitude, and then followed the Zambesi river 
to its mouth , thus completing a j ourney of over 1 1,000 miles. 

Returning to England, he organized a small expedition which 

set out in 1858,  and returned in 1863 , after further exploring 

the above mentioned co untry. In 1868 Dr. Livingstone again 

went back to Africa, and again entered a region totally un

known to civilization. Until found by the Herald reporter 
Stanley , some two years ago, l ittle was heard from him, and 

numerous rumors of his death were extensively circulated. 

After Stanley'S  departure, he continued his exploration, but 

no news of him has been received until the present time, 
when the British officials at Zanzibar transmit the intelli

gence of his dtath. 
It would be difficult to describe the labor8 of this most in

defatigable of travelers in the Epace here at our disposal. 
In his death geographical �cience loses one of its most perse· 
vering students. It may be truly said that for a blank spot 
on the map of Africa-for a region unknown save through 
tradition-he has substituted a country rich , fertile and 
prod uctive, which, before many years, will exercise no small 
effect upon the commerce of the world. His labors toward 
the suppression of the slave trade are well known, and have 
tended largely to limit the spread and decrease the barbar
ities of that infamous traffic. He resolutely refused to dis · 
continue his work until he should believe it complete ; and 
EO, isolating himself from home and his own race for nearly 
a quarter of a century , he has existed among the savages, 
enduring privations wit�out number. Though to many his 
toil may appear fruitless, and the years of patient search, 
barren in directly useful results,  the world is nevertheless 
the gainer by the example of " one who loved his fellow 
men , " who, single hearted in his devotion, died as he had 
lived , a martyr to science. 

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

STEAM BOILER EXPLOSIONS.-THE WORK 
ACCOMPLISHED BY THE UN ITED STATES COMMISSION, 

'Ve h�ve received many inquiries of late as to what has 
been accomplished by the Commission appointed to investi
gate the causes of steam b " iler explosions . The preliminary 
report of this Commission has j ust been transmitted to Con
gress. Below we give a summary of the principal points : 

The following Commissioners were appointed to conduct 
the experiments : D. D. Smi th , Supervising Inspector-Gener
al of Steam Vessels, President ;  Charles "V. Copeland, of 
New York city ; Benjamin Crawford, of Alleghany City, Pa. ; 
Isaac V. Holmes, of Mount Vernon, 0. ; and Francis B. 
Stevens, of New Jersey. Mr. Stevens having declined to 
serve, J.  R. Robinson , of Boston, MA SS. , was a�pointed in  
his place . The Commission above named held their first 
meeting on June 25, 1873 , and in September Issued circu · 
lars to scientific men and engineers, asking for expressions 
of their views. In these circulars they state the various 
theories of steam boiler explosions : 

1. Gradual increase of steam pressure. 
2.  Low w ater and overheating of the plates of the boiler. 
3. Deposit of sediment or incrustation on the inner sur

faces exposed to the fire. 
4. The generation of explosive gases within the boiler. 
5 .  Electrical action. 

97 
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A boiler was tested by hydrostatic pressure to 182 pounds 
per square inch. A pyrometer was arran ged so that the 
temperature of the crown sheet could be ascertained. Steam 
was raised to 50 pounds per square inch, and the water was 
blown off below the crown sheet. When the temperature of 
the latter had reached 750°,  and the steam pressure wa!! 54 

pounds, one of the fiu�s collapsed . 
An old steamboat boiler that had been tested with cold 

water to a
�
pressure of 44 pounds was next expe rimented 

with. A fire was made in the furnace, the boiler hav ing 
an ample supply of water ; and when the prtlesure was 70 
pounds per square inch, two of the top sheets of the boiler 
gave way. The pressure gradually rcse to 73 or 74 pour.ds, 
when the safety valve suddenly opened and the experiment 
was bro ught to a close. A s ubseq uent examination showed 
that an old crack had existed at some points of the rupture. 

On the 13 th of November, the water in the pip9s was fro
zen, and the Commissioners decided to suspend operations 
at Sandy Hook for the season. 

Preparations had been completed for the experimllnts at 
Pittsburgh , five boilers being placed in position , bomb-proofs 
erected, and a shop a nd store room fitted up. The boilers 
were of the ordinary two fiue variety in use on western 
rivers, two of them being of steel and three of iron. 

Experiments were commenced on November 20, with one 
of the iron boiler8. The fire was not sufficient to produce a 
greater pressure than 195 pounds per sq uare inch. The ex · 
periment was repeated , and a pressure of 20:3 pounds per 
square inch was attained. On the 21st of November anoth
er boiler was tested, and the fire gave out when the pressure 
had reached 3 42 pounds per square inch , with no other effect 
than producing some slight leaks. The first boiler was al so 
tried again, its furnace having been enlarged,  but the high
est pressure attained was 220 pounds per sq uare inch. On 
the 22d of November, the same boiler was tried once more, 
and this time a pressure of 275 pounds per square inch was 
reached before the fire gave out. Steam was then raised on 
the second boiler, and both fiues were collapsed from end to 
end . An instant before the collapse, two men entered the 
bomb-proof, which contained three recording gages. Accord
ing to their statements the three gages sho wed, at this time, 
400, 450, and 500 pounds per square inch, re�pectively ; but 
the record given by the gages, when examined after the col · 
lapse, was 3 50 pounds. The Commissioners remark thatone 
of the results of the experiments bas been to develope the 
fact that the instruments employed were q uite unreliable, 
under the extraordinary pressures and temperatures to 
which they were subjected. �o other results or conelu.ions 
are given, it being remarked that they can be more effective
ly embodied in a final report. The Commissioners report 
that about $50,000 (half of the appropriation) has already 
been expended . 

. 

As surely as fiies in amber prove the presence of animal 
life during some stage in the formation of that singular sub· 
stance, the vegetable organisms found in diamonds are proof 
that these gems were formed amid surroundings not incon
sistent with the presence of vegetation , perhaps in water : a 
supposition that finds support not only in the fact of their 
occasional inclusion of organic matter, but still more in the 
presence of dendrites, such as form on minerals of aquatic 
origin , in a diamond belonging to Professor Goppert . Crystals 
of gold , iron and other minerals have also been found inside 
of d iamonds ; still other diamonds are superficially impressed 
by sand and crystals, which leads some to believe them to 
have been originally soft ; but it is quite as probable that 
theRe foreign substances may have i nterfered in some way 
with the perfect development of the diamond crystals, forc
ing them to grow around or partly around the obstructions . 

6. Percussive action of the water, in 
boiler in the steam chamber. 

7, The water being dep rived of air. 

The above is a careful synopsis of the report, given near
ly in the words of the Commissioners . But we feel that we 
ought not to let the matter drop without some few com
ments . Our own position on the subj ect of boiler explosious 
has been often clearly defined, and our readers well know 
that we look for nothing more mysterious than too much 
steam, or too weak a boiler. At the same time, we are will
ing to concede that great good may result from experiments 
of this kind, properly carried out. One part of the work of 
the Commission we have looked forward to with the great
est interest. 'Ve refer to the test cf �afety valves. The 
only extended trial of the kind of which we have knowled ge 
was made by the Life Saving Commission, a few years ago ; 
and the result of that trial showed clearly that many of the 
safety valves in common use were wrongly named. It is 
difficult for us to see why the Commission, organizing early 
in the summer , delay ed their experiments until the approach 
of cold weather. It is still more difficult to understand why 
the cessation of operations has been so complete. Surely, if 
every change of pressure and temperature of the steam 
affects the accuracy of a gage (which is quite a novel propo
sition to engineers) the Commissioners could continue their 
experiments, and reach a definite conclusion upon this point. 
The tests of safety valves, also, might well be continued 
through the winter. There is a strong suspicion in the 
minds of many that this Commission is not working purely 
in the interest of Science. It seems somewhat remarkable 
that the Supervi sing Inspector-General , who has so many 
other important duties, should be the chief man in the Com. 
mISSIon. The fact that such an enormous sum of money 

case of rupture of has been expended. with suck slight results, is calculated to 
awaken inquiry ; and the refusal of Mr. Stevens, who inaugu
rated this style of exper iments, to serve on the Commission, 

Thus, even in its crystaline condition, the diamond is not 
al way s  such a simple body as is popularly supposed. The 
writer of the paragraph in question speaks of it as " pure 
carbon crystalized, " fit product of pure matter in pure space. 
So it is, sometimes, but it is also stained with impurities at 
times, and tinged with color, a thing of grades and degrees. 
And lower down in the scale are the imperfectly crystaline 
form�, known as boart acd carbonado, harder than the true 
gem, but cruder and possibly more useful. It would be as 

aorrect to j udge the common mineral quartz solely from its 
ppearance in what is known as Brazilian pebble; as the dia. 

mond solely from the !lashing brilliant. One exhibits no 

8. Spheroidal condition of the water. 
9. Repulsion .of the water from the fire surface!! or plates. 
The Commis5ion also issued a circular, asking that safety 

valves be sent to them for test. 
They received numerous replies to their first circular, 

which they state contained valuable suggestions. More than 
twenty safety valves were sent to them, both from the 
United States and abroad . 

The Com ,nissioners divided themselves into two commit · 
tees, the eastern and western, the first to make arrangements 
for conducting experiments at Sandy Hook, and the second 
at Pittsburgh. There were five boilers, with the necessary 
connections, at Sandy Hook, which had been placed there by 
Mr. Stevens, and these were presented to the Commission 
by that gentleman . A bomb-proof was erected, the pipes 
were re· arranged and extended, a blower engine and blower 
were set up, an old steamboat boiler was connected, and 
four ordinary range boilers were set up . Gages were pro
cured , and were compared with each other and otherwise 
tested for sevl'ral days . On the 7th of November, 1873, the 
Commissioners commenced their -experiments. 

is a most significant fact .  Th e public are vitally interested 
in all work of this character, and we but do our duty in call
ing attention to  the shortcomings of the Commissioners, as 
evidenced by their own repor L . 

. . • � . .. -------------
Dan::;ers of Gasollne .  

At Bennington, Vt. , last month, the knitt ing factory of 
II. E. Bradford was destroyed by fire. A leakage of the 
gasoline pipes permitted the flow of this heavy hydrocarbon 
gas along the floor until it reached the fire at the boiler, 
when a terrible explosion took place, demolishing the build
ing. Nine women were instantly killed and several others 
were badly hurt. One of the especial dangers attend ing the 
use of gasoline is that, in case of leakage , it moves along the 
cellar bottom or lower floors of the building, and there is no 
means of detecting its presence untIl it reacces fire, when 
the entire mass explodes with terrible violence. Many sad 
accidents have occurred from its use. The 01 �inary street 
gas is less dangerous, because, being lighter, it c :;mmingles 
with the air, and its presence is lIoon detec�.ed by the 
olfactories. 
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ALLAN'S FLOATING BATTERIES AND SALOONS. 

Mr. Alexander Allan, of Scarborough , well known to the 
world as the inventor of the straight link valve motion, has 
recently invented and patented certain modifications of  j,he 
Bessemer steady cabin idea. Mr. Allan does not attempt to 
deal with the subject of sea sickness further than trying to 
show that the arrangements he suggests will reduce the 
movements which authorities state are the principal causes 
of it . These are given as (1 st) pitching, �2d) rolling, (3d) an
gular pitching, (4th) angular rolling, (5 th) vibration from 
waves striking the ship, (6th) tremor from engines, (7th) lon
gitudinal advance of ship, (8th) upward and down
ward motion of translation, (9th) seeing swinging or 
moving objects, and smells of burnt grease, engine 
room, and bilge water. 

The first four motions are overcome by Fig. 1 .  
T h e  float i s  guided a s  a large pendulum, o n  its cen
ter ball and pillar, ballasted in the bottom, and floats 
freely ixt th e water surrounding in its dock. If the 
shi p takes all the four movements given above, the 
dock would do the same ; but the water in the dock 
would keep its atmospheric level, and the pendulous 
spherical float would keep pace with it and maintain 
its leVEl also, whatever point of the compass the 
movement came from. 

As reg ards vibrations from waves striking the 
ship : The dock in which the cabins float is of about 
the least vibratory shape ; it is away from the sbip's 
side or skin ; the medium in which the cabins float 
is free to take the reduced vibrations to its surface 
and liberate them in smaller waves, and would not 
affect the convex surface of the floatiug cabin .  

As respecting the tremor from engines, this would 
be reduced in the same way by the non-vibratory 
shape of the dock, the floating medium carrying vi
bratory waves to its surface, and the strong shape of 
the floating body. Then for the longitudinal ad
vance of the ship : 'While the ship remains on an 
even keel, we do not see any cause of disturbance more 
than in the advance of a railway train or carriage of any k1nd. 

As to the upward and downward motion of translation. 
This, Mr. Allan fears, cannot be entirely neutralized, and 
Borne speakers at the Society of Arts' discussion did not con
sider it the worst movement or a seriouB one. Should the 
ship plunge or lurch suddenly into the trough of a sea, the 
floating cabin would acquire momentum, which would be 
checked or buffeted, and the effect or shock would be re
duced in the cabins by the float dipping lower (say by one 
eighth inch to one fourth inch), raising the water in the dock 
somewhat. 

As to the subject of s winging or moving objects : In the 
lower cabin passengers would not see any article in motion. 
In the saloon, to prevent the passengers seeing the roof ap
proaching and receding as the ship rolled, an awning could 
be arranged to cover 
a large area of the 
roof, supported on 
the float l ike a huge 
umbrella;and should 
the roof touch the 
wires of support, by 
an extreme roll they 
would regain posi
tion as the ship 
righted. These cab
ins will be without 
the usual smells of 
engine room and 
bilge water. 

Fig. 2 shows a mo
dification of the ar
rangement in which 
the ball socket is 
fixed on a spindle 
fitted to a spider 
frame, secured to 
armored shield s erec
ted on deck. This 
keeps the caisson 
steady. 

Mr. Allan's speci 
fication i n cludes a 
n umber of ingenious 
modificn.tions of the 
main principle, for 
which we have not 
spa ceo We have said 
enough to show that 
Mr. Bessemer is not 
alone in the field of 
invention as a pro
ducer of steady plat
forms, and we have 
no dou1t that Mr. 
Allan's consummate knowledge as a mechanical engineer 
would enable him to command a great element of suc· 
cess in putting his invention in practice.-The Engi
neer. 

-------------.� .. � . .. -------------
Intluence 01" the Wlnd8 on Vegetation. 

A writer in the American Exchange and Review has recent
ly called attention to the extent to which vegetation is depend
ent for its life and growth on the winds, by which alone 
vapor and rain are conveyed from the place of formation and 
distributed over the earth. While animal life is able, by its 
powers of locomotion, to seek the necessary moisture, the 

vegetable world, were it not for the air currents, would perish 
from the earth. This destruction would obviously be very 
rapid ail the quantity of the solid matter in a plant is small 
compared to that of the water. And therefore the moisture 
of the soil is more necessary to vegetable growth tha n  are the 
mineral constituents ; and the water not only provides the 
means of growth of the plant, but also accelerates the decay 
by which the solid constituents are returned to the earth , 
to rise anew in the plant life of another generation. 

For the evaporation by which water is raised into vapors, for 
the subsequent distribution of that vapor and for it� conden-

Fig. 1.-ALLAN'S FLOATING SALOON. 

sation in the falling rain, Nature has provided the ceaseless, 
omnipresent aerial currents. The magnitude of this process  
of exhaustion and restitution may be estimated from the fact 
that the total daily discharge of all the rivers in the world 
into all the oceans is but the quantity of rain which has 
fallen in a single day. The sun's heat falling on a water 
surface converts a part of it into a vapor, which rises into 
and is diffused through the atmosphere, in obedience to the 
laws that govern the mingling of gases. Within a certain 
limit this vapor remains invisible, and cannot be distin
guished from the m ain bulk of the air. At every temperature 
the air is capable of holding in an in vi!!ible condition a definite 
quantity of vapor. The warmer the air, the more it can hold. 
But for every temperature there is a point, beyond which it is 
impossible for more vapor to pasA it. This point is called 

Fig. 2.-ALLAN'S FLOATING BATTERY. 

tke point of saturation, or the dew point. When the air has 
reached its dew point, and its temperature is  increased, no 
visible effect is prod uced-its capacity for moisture is simply 
increased ; b ut if its temperature be lowered, then it is no 
longer capable of holding all its moisture and the surplus 
becomes visible in some form or other of precipitation ,  name
ly, 80S fog, cloud, dew, rain, hail, or snow. In order to ac
count, then, for any precipitation of moisture. it is necessary 
first that a sufficient quantity of vapor pass into the air to 
bring it to its dew point, and then that the temperature be 
lowered. The quantity of moisture thus precipitated will 
clearly depend upon two circumstances, namely. the tempera-

ture of the air when the dew point is reached, and the tem 
erature to which it was subsequently lowered. The higher 
the one and the lower the other, the greater will be the 
precipitation. 

The means by which the lowering of the temperature can 
be accomplished are varied. A warm vapor-laden air may 
blow into a cold region, and thus have its temperature lowered 
sufficiently below the dew point to give a considerable rain 
fall. A cold wind may mingle with a warm one, and thus 
produce a moderate shower ; or powerful ascending currents 
may carry the moisture of the lower strata into the upper 

regions of the atmosphere, where the temperature is 
very low. 

The deposition of the moisture of the air is, then . in 
all the cases we have considered, referable to atmo
spheric motion : for upon it will depend the presence 
or the absence of moisture in any region, and conse
quently the presence or absence of vegetable life. 
The ocean of aqueous vapor partakes perf�ctly of the 
movements of the atmosphere. It in fact derives 
its movements mainly from those o f  its bulkier neigh
bor. It is to the motion of the winds, then, that we 
must look for the explanation of the peculiarities tbat 
attend the distribution of moisture. 

- . ..  
Car Coupling Slaul!;hters. 

During the eleven months ending December 1, 1873 
four hundred persons were killed while coupling cars 
on the Pennsylvania railroad. " Is it the fault of the 
inventions, or is it the fault of the rail way companies, 
that some of the improved devices be not more wide
ly used, and the slaughter of employees stopped ?" 
asks a correspondent of the Oommercial A dvertiser. 

Several devices have been fully described and 
illustrated in our columns, and many have, when 
practically used, proved valuable inventions. We 
think there is little room for argument on the point 
that if a railroad company chooses to ignore modern 
improvements, and persists in retaining on its cars 

the old fashioned connection, saving perhaps the few dollars 
otherwise invested in experimenting at the cost of the livea 
of hundreds of its employees, the blame falls fairly and 
squaroly on their shoulders and the public should fully ap
precill.te the fact. 

-------------.�, . �, .. -------------
The Stability and Reciprocal : Metamorphose .. of th .. 

Oxides 01" Nitrogen. 

The above subject, already studied by many chemists, has 
recently been investigated by M. Berthelot, and many new 
facts have been adduced. Hyponitric acid, until the preRont 
considered to be most stable of the oxid es of nitrogen, has 
been, by ·the above chemist , decomposed into oxygen and 
nitrogen. The gas, hermetically sealed up in a glass tube, 
was submitted to the action of series of electi-ic sparks. In 

an hour and a quar
ter the acid was de
composed ; and after 
eighteen hours, but 
14 per cent of the 
primitive volume 
remained. As this 
limit could not be 
passed, total decom
position was be
lieved to have taken 
place. 

M. Berthelot also 
notes a curious ano
maly which is pre
sented by the com
bination of n itrous 
acid with oxygen. 
in order to produce 
hyponiiric a c i d . 
Contrary to the usu 
al result, a dilata
tion takes place. 
T wo volumes of ni
trous acid unite witlt 
one of oxygen,  and 
the result is four 
volumes of hyponi
tric acid. 

Passing to protox
ide of nitrogen,  the 
author finds that it  
is at about 1060° 
Fah. that the gas i s  
decomposed b y  heat. 
The electric spark 
decomposes it very 
rapidly ; in one mi-
nute one third of 
the gas is decolll

posed ; and at the end of three minutes, two thirds or three 
quarters. The deutoxide of nitrogen, under the action of 
the spark, resolves itself, one part into nitrogen and oxygen 
and the other into protoxide of nitrogen and oxygen. The 
protoxide at the limit forms two thirds of the decomposed 
portion. Under the influence of prolonged contact (cold) 
with the binoxide, many mineral and organic substances un
dergo slow and partial oxidation. 

. .  -. -
" A MASS. MAN " points out that Massachusetts stand 

next to Connecticut on the roll of inventive genius , as ahow 
hy th� table on page 65 of our current volume. 
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CAPTAIN GALTON'S VENTILATING FIREPLACE. 

Mr. C. William Siemens, F.R.S., recently delivered alec· 
ture before the operative classes at Bradford, England, on 
the important subject of fuel. The portion of the discourse 
under the subheading of domestic consumption was mainly 
devoted to advocating the use of Captain Galton's ventila
ting fireplace, a sectional engraving of which we herewith 

present. Referring to the 
invention, Mr. Siemens 
termed it "the one grate 
that combines an increased 
amount of comfort with 
reasonable economy, and 
whbh, although accessible 
to all, is as yet very little 
used." It is not patented. 

The device differs little 
in external appearance from 
an ordinary grate except 
th"t it has a high brick back 
which forms the e'Kterior 
boundary of a chamber, I', 

into which air passes di· 
rectly from without, be· 
comes moderately heated 
(to 84° Fah.), and using, in 
a separate flue, e, is injected 
into the room at j, under 
the ceiling. A. plenum of 
pressure is thus established 
within the room, whereby 
in drafts through doors and 
windows are avoided, and 
the air is continually reo 
newed by pa.ssing away 
through the fireplace chim
ney as usual. The latter, 
(1, it will be noticed, is en· 
circled by the air fiues, so 
that the heat of the ascend
ing products of combustion 
is utilized throughout its 
whole length. a and bare 
respectively the grate and 
ash pit, which are curved 
outwards slightly in ad
vance of the mantel. 

Mr. Siemens remarks that 

The whole basement floor of the north wing of the Trea
sUlY building, at Washington, including the large room un
der the cash room, is occupied by these busy cOunters. One 
hundred and eighty women are engaged in Counting re
deemed money in this division. The work is far from plea. 
sant, for the money is often deplorably dirty and etnits the 
most nauseating smells. 

Such labor cannot fail to be detrimental to health, espe
cially as want of space has necessitated the crowding of the 
counters almost as closely as they can sit. Hence we are not 
surprised to see that many of the women are pale and thin, 
and apparently weary and careworn. 

Entering the last room to which our inspection will lead 
us, a busy scene is presented. Messengers, each accompa· 
nied by a counter, are hastening to and fro with boxes con
taining bundles of money carefully strapped and labeled, 
while a bevy of women surround a large table which they 
almost screen from our gaze, but which the continual 
"thud!" "thud!" that salutes our ears proclaims to be the 
site of the cancelling machine. Approaching, we find that 

Fw. 1.-CANCELLING REDEEMED GREENBACKS. 

99 

proportions is engaged in cutting the cancelled bundles in 
two in the middle of each note. After a sufficient quantity 
of money has been counted, it is made up into lots of about 
one hundred thousand dollars of fractional currency and 
proportionately larger amounts of legal tender notes, and 
sent in to be cut in two by this knife. The straps with 
which the bundles of notes are surrounded are so printed as 
to be also cut in two, and to show upon each half the deno
mination of the notes, the issue, and the number inclosed. 
The counter's initials and the date of counting are also 
written upon each end, as well as a number or letter to iden
tify the bundle, so that if, upon recounting the money, errors 
are discovered, they can be traced in a moment to the proper 
counter, date, and bundle. One set of half notes is deliv"red 
to counters in the Secretary's office, the other to counters in 
the Register'S office, in each of which the money is recount
ed. This is done as a check upon the Treasurer's counters, 
and for the purpose of securing as complete accuracy as pos
sible. 

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

IMPROVED WOOD SCREW. 

Messrs. A. N. Ladd and C. N. Corning, of Concord, N. H., 
are the patentees of a novel 
and apparently useful form 
of wood screw herewith illus· 
trated. The improvement con
sists in combining the Ger
man twist bit with the screw, 
in such a manner that the lat
ter will cut its own way or 
hole in the wood, so as to en· 
ter the same easily and avoid 
splitting or other difficulty. 
The device may be used with 
the common straight bit, if 
desired, but the German twist 
bit, as shown at A, Fig. 1, is 
believed to be the best combi
nation. A section of the screw 
is represented at Fig. 2, and 
Fig. 3 is a similar view of a 
cutter (B. Fig. 1) in the shaft 
of the screw, by which a hole 
is cut for the shaft of a larger 
size than is made by the bit 
portion of the screw. The channel or groove, C, is cut, no 
through the threads alone, but into the body of the screwt 
and retains the wood cut away by the bit. 

- .. � ... -------------the cheerfulness of an open 
fire, the comfort of a room the apparatus consists of two heavy horizontal steel bars, 

filled with fresh but mode- about five feet in length, working on pivots about a foot 
DRAWING AND SKETCHING---PRACTICAL HINTS AND 

RECIPES. 

rately warmed air, and great 
economy of fuel, are here happily combined with unques
tionable efficiency and simplicity. Such high commendation 
emanating from so distinguished an authority will, we think, 
bespeak for the apparatus more than an ordinary share of 
attention. It seelliS to us that the principle underlying its 
construction may lead to some better arrangement of heat· 
ing and ventilating devices in our public halls and school 
rooms, and thus prevent many of the difficulties pointed out 
in our recent editorial on this important subject. 

- --

HOW GREENBACKS ARE CANCELLED. 

The money received by mail comes in all sorts of damaged 
conditions, and has all imaginable kinds of horrible or ludi
crous histories. Sometimes it has been swallowed by a calf 
or a goat, which, finding a pocketbook carelessly left within 
its reach, proceeded to regale itself with the salt which the 
leather had absorbed from the perspiration, until the book 
was forced open and the contents exposed. '1'he green notes 
had an inviting and familiar appearance, and the confiding 
animal eagerly swallowed them, and so sealed his own death 
warrant; for the owner, returning and seeing the wreck of 
the pocketbook, rightly conjectured where his money had 
disappeared, put the unwilling thief to death and recovered 
the half digested notes. Others have been found on the 
bodies of drowned or murdered men, weeks perchance after 
their death. Frequently they have been so burned that 
nothing remains but the charred resemblance of notes, so 
frail and brittle that a slight touch will change them to cin
ders. 

The identification and restoration of notes which have been 
burnt is a difficult and interesting operation. Every one has 
observed that a printed paper. after having been burnt, if 
not 8ubjeeted to a strong draft or roughly handled, retains 
its original form, and that the printing is distinct and legi. 
ble, and appears as if it had been raised or embossed on the 
paper, but that if it is touched never so gently it crumbles 
into dust. ::-iotes in this condition are frequently received 
at the Department for redemption. The counter subjects 
each note and fragment of a note to a careful inspection in 
a strong- light, under a powerful glass, until she determines 
the denomination and issue, and then pastes it upon a piece 
of thin, tough paper, in order that it may be safely handled. 
Rut this pasting, by destroying the raised or emboseed ap
pearancp, at once and for ever precludes all chance of again 
identifying the kind or denomination of the note. Hence
forth it is but a plain, black piece of paper, giving no indi
cation that it ever represented money. It is therefore very 
necessary that the counter should be quite sure that her 
judgment is correct before the note is pasted upon the pa
per. She must also-a most aifiicult task-determine whe
ther the note is genuine or counterfeit. And yet counterfeits 
are discovered by these experts among the charred remains 
of notes with almost as much certainty as among perfect 
notes. 

from the ends nearest to us. To the shorter end of each is 
attached a punch, while tLe other is connected by a lever 
with a crank in the sub-basement beneath, which is pro
pelled by a turbine wa',er wheel, furnished with Potomac 
water from one of the pipes which supply the building. 
The bundles of notes, each containing one hundred pieces, 
are passed rapidly and c.exterously under the punch by a 
man whose fingers Beem ever just on the verge of complete 
destruction, but which always escape in some marvelous 
manner unhurt and whole. The punch savagely and easily 
cuts a hole in each end of each bundle. This is done for the 
purpose of effectual cancellation. The bundles, when all 
have been punched, are returned to the box, the messenger 
picks it up, and the counter and he hasten away to turn over 
the money to the clerk who is to make up the cash account 
of the division and ascertain whether all the money received 
and delivered to the counters has been returned and account
ed for. From the time when the money is received by her, 
until it is thus delivered, the counter is responsible for it, 
and is required to keep it constantly within sight, except 
when it is locked away for the night. For this reason she 
accompanies the messt:nger who carries her box to the can
celling room, superintends the punching, and returns with 
the money to the clErk, to whom it is delivered, when her 
responsibility ends. 

Just beyond the punchelil, a knife of formidable aspect and 

We give below a number of useful suggestions and recipes 
relating to drawing, compiled from a variety of sources 
and comprising, 110 far as possible, the most recent improve
ments, as well as the plainest directions attainable, which 
seem to UB likely to be of service to the student of the art. 

In selecting a drawing board, choose wood of close grain, 
well seasoned, free from knots, and of even surface. Notice 
that the edges are perfectly straight and at right angles. A 
slight roundnells may be given to the fRce with advantage in 
order that the drawing paper when stretched may rest tight
ly and flatly upon it. An apparently excellent form of 
board, lately introduced in the market, consists of etrips of 
pine wood glued up to the required width with the heart side 
of each piece of wood to the surface. A pair of hard wood 
ledges are screwed to the back, the screws passing through 
the ledges in oblong slots bushed with brass,which fit closely 
under the heads and yet allow the screws to move freely 
when drawn by the contraction of the board. To give the 
ledges power to resist the tendency of the surface to warp, a 

series of grooves are sunk in, half the thickness of the board 
over the entire back. These grooves take the transverse 
strength out of the wood to allow it to be controlled by the 
ledges, leaving at the same time the longitudinal strength of 
the wood nearly unimpaired. A slip of hardwood is let into 
the edge of the board and sawn apart at about every inch 
to admit contraction. Its object is to make the two working 
edges perfectly smooth, thus allowing of an easy movement 
with the square. 

Whatman's (English) drawing paper is generally prefer
red It is known by the following names, according to di
mensions of sheet: Demy 15 x 20 inches, medium 17 X 22, 
royal 19 X 24 super royal 19X27, elephant 23X28, imperial 
22 X 30,colombier 23 X 34.atlas 26 X 34, double elephant 27 X 

40, antiquarian 31 x 53. Its cost for "eelected best " varies 
, from $1.00 to $30.00 per quire. Paper can usually be 

Fig. 2.-CUTTING CANCELLED GREENBACKS. 

bought ready mounted on muslin, but the process can be 
easily accomplished by first tacking the cloth tightly to a 
frame and covering it with a coat of strong size, leaving the 
same until nearly dry. The sheet is then well laid with 
paste, in two coats, the second being applied some ten min· 
utes after the first. The paper must lastly be placed care-

I fully upon the muslin, patted down all over with a c!ean 
cloth, and left to become thoroughly dry before removing 
from the board. 

In fastening paper to the drawing board, there is no ne· 
cessity of soaking the sheRt, as is recommended in many 
handbooks on drawing. Lay the paper, back up,and go over 
it with a large flat camel's hair brush well filled with clean 
water. Wet the sheet to a distance of about an inch and a 
half from the edgcs. Two applications of water are suffi
cient, the second being applied when the wet gloss of the 
first disappears. Then turn the sheet over, wet side against 
the board, and bend up the edges, tightly all round, against 
a flat ruler, afterwa.rd p&!Ising the paste brullh between the 
turned up edge and board. The ruler is afterward drawn 
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over the glued edge and pressed along. The next adjoining 
edge must be treated in the same manner and so on until all 
sides are secured. Wetting paper on the right side with a 
sponge or cloth is a bad habit and tends to destroy the fine 
surface, rendering it unsuitable to receive clean washes of 
ink or color. The right side of Whatman's 

'
paper can be 

told by holding the sheet up to the window,and noticing that 
the water mark reads from left to right ; the reverse side 
should not be used except for rough sketching,as it generally 
has knots and other imperfections, which exhihit themeelves 
when washed over. 

As regards pencils, the market offers quite a number of 
excellent variet ies from which a selection can be made. 
Faber's are standard articles,  though a cheaper but equally 
good pencil i-8 made by the Dixon Crucible Company. Th e 
latter is used by the artis ts of th e SCIE:\'TIFIC AMERICA:\' in 
drawing upon wood, no light test for the quali ties of a pen· 
cil, by the way , and has proved of excellent quality. In 
sharpening a pencil, it should be remembered that, for sketch . 
ing, a fine conical point is required , but for fine drawing it is 
much better to have the end thin and flat.  To produce this , 
the wood is cut away from two sides only, so as to make a 
chisel·shaped extremity, and afterwards removed from the 
other sides only sufficient to Elightly round the edge. This 
kind of a point can easily be kept sharp by rubbing the lead 
occasionally upon a bit of fine sand paper. 

The best eraser is known as bottle rubber, which is quite 
soft. It has the merit of not fretting the surface of the 
paper. A good way of hiding small mistakes in ink lines , in 
places where scraping with a knife cannot be well accom· 
plished, is to touch the spots over with flake white, mixed 
rather dry, with a fine sable brush. 

A good black and indelible drawing ink, it is stated, may 
be made by dissolving shellac in a hot water solution of borax 
and rubbing up in this a fine quality of Indian ink. After 
using, the d rawing pen should be dipped in alcohol and 
wiped dry. Good Indian ink will show, wIlen the stick is 
broken, a very bright and almost prismatic colored fracture ; 
if employed singly and without admixture, it should be used 
at the first rubbing. Redissolving renders its washes cloudy 
Itnd irregular in tone. 

To fiJI: pencil drawings,various plans are in use. The sim· 
plest way is to cover the paper with ne w milk and dry care · 
fully. W ater starch, cold isinglass water, size or rice water, 
may also be applied with a camel's hair brush. Collodion 
mixed with paraffin,  stearin , or castor oil ,  has been sug. 
gested for the same purpose, and is said to render the 
sketches much clearer and more easily copied. 

Drawings may be copied in facsimile by the aid of vari · 
ous mechanical contrivances . or transferred by the use of 
transfer paper. The latter is made by rubbing white paper 
with a composition consisting of 2 ounceM of tallow, t ounce 
powdered black lead, t pint linseed oil, and sufficient 
lamp black to make it of the consistency of cream. These 
chould be melted together, and rubbed on the paper while 
hot. The prepared sheet is placed betweE'n the original and 
the blank paper, blackened side against the latter. The 
line s of tllll original are then gone over with a steel point (a 
darning needle with the point ground off wi ll answer) and are 
thus caused to appear on the paper below. Copies may be mul· 
t iplied by perforating the picture, or a copy of it if it be desir· 
able not to destroy the original, with a number of fine needle 
holes along the outlines, and then laying upon the paper. A 
piece of cotton wool dipped in finely powdered blacklead, (or 
cl: alk, which is better),is then gently patted over the surface, 
so that the powder passes through the holes and appears on 
the sheet below. The outline is then filled out with pencil. 

Renault's reproducing process consists in first making the 
drawing on �trong glazed paper with glutinous ink and after· 
wards covering th e lines with bronze powder. If the draw· 

ing thus prepared be pressed upon a sheet of sensitized paper. 

the lines of the original drawings are reproduced in black by 

the chemical action of the pulverized metal upon the sensi· 

tized paper. By softening the ink with the vapor of alcohol, 

and renewing the bronze when it is exhaulited, many 
impressions may be produced. 

Tracing paper can almost always be readily procured at a 
small expense. It is not difficult to make by washing thin 
paper with a mixture of spiritR of turpentine 6, resin 1 ,  

and boiled nut oil 1 , parts by weight, applied with a soft 

sponge ; or a simpler way is to brush over thin unsized paper 

with a varnish of equal parts of Canada balsam and turpan. 

tine. Vegetable parchment, sometimes used for drawing 

purposes, is made by dipping ordinary paper for a few 

seconds in a solution containing one part water to six suI· 

phuric acid. Careful washing at once is necessary to remove 
every trace of the acid. 

In using colors, at the outset purchase nOlle but the very 
best, as with no other can purity of tone in washes be gained. 
The following table, showing the general indication of tints 
used in mechanical drawing, will perhaps prove useful : 
Carmine or crimson lake for brickwork in plan or section to 

be executed ; Prussian blue, flint work, lead, or parts of 
brickwork to be removed by alteration ; Venetian red, brick 
work in elevation ; violet carmine, granite ; raw sienna,timber 

not oak ; burnt sienna, oak or teak ; Indian yellow, fir ; 
Indian red , mahogany ; sepia, concrete or stone ; burnt um· 
ber, clay earth ; neutral tint or Payne's gray, cast iron, 
rough wrought iron ; dark cadmium, gun metal ; gamboge, 
brass ; indigo, bright wrought iron ; indigo with a little Jake, 
bright steel ; Hooker's green, meadow land ; cobalt blue, 
sl,Y. If washes do not flow well, owing to greasiness of the 
paper, a few drops of prepared ox gall in the water with 
which they are mixed will generally remedy the trouble. In 
coloring tracings on thin paper, work on the back and mix 
the colors quite dark. 

1 titutifit �tUtri,au. 
<'tll'rrt.$pll'udtutt. 

TO��,l Jj:cl1p.e or tile Moon, October Z -l ,  ] 8 '74.  
To the /tditor of the &ientific American : 

On Oetobltr Jl4, 1874, a total eclipse of the moon will oc· 
cur, whidh· wil\; be visible throughout th;) United States and 
Canada. 

The accompanying diagram represents the path of the 
moon through the earth'R shadow during the eclipse and the 
moon's position at the time of the middle of the eclipse. The 
first and last contact with the umbra, or shadow, are also 
shown. The 'Vashington lllean times of the different phases, 
as given in the American Na utical Almanac  for 1 874, are as 
follows : 

First contact with penumbra . . . . . . . . . . . 1 1h .  SO ·81D. 
First contact with shadow . . . . . . . . . . . . . . 1 2h.  33 ·7m. 
Total phase begins . . . . . . . . . . . . . . . . . . . . 1 3h. Gl ·7m. 
Middle of eclipse . . . . . . . . . . . . . . . . . . . . . . 1 4h. 8 ·6m. 

Total phase ends . . . . . . . . . . . . . . . . . . . . . .  14h. 25·4m . 

Last contact with shadow . . . . . . . . . . . . . .  Wh. 43 ·om. 
Last contact with penumbra . . . . . . . . . . . . 16h. 41 ·3m. 

Magnitude of eclipse (moon's diameter � 1 )  1 '053 
Duration of total phase . . . : . . . . . . . . . . . .  33 ·7m. 
Entire duration of eclipse . . . . . . . . . . . . . , :ih. o om. 

The mean time at which the phases occur at any other 
place may be easily found by simply adding or subtracting 
the longitude of tlie place from Washington ,  to or from the 
times above given, the correction being added when the Ion· 
gitude is east , or subtracted when it is west. 

The times of the occurrence of this eclipse, as given above, 
are astronomical, being reckoned from Oh. at noon of October 
24 upwards, so that the greater portion of the eclipse occurs 
on the morning of October 25, civil time. 

St.  Catharine's, Ontario, Canada. J. �L BARR. 
--------------.� . •.  �.�.�-----------

The DevU FIsll or Newroundlolld . 

To the Editor of t'te &ient(fic Ameri�an: 

In your article on the devil fish. in No. 9, volume XXIX., 
you speak of " historians, otherwise credible, reporting the 
capture of some which measured 40 feet. " As a proof of 
their veracity, I inclose you a photograph of an arm or suck· 
er which measures 17 feet in length. It was coiled for the 
purpose of bringing the whole within the field of the came· 
ra, the diameter being 2 feet 6 inches as it lay on the table 
of the artist. It is of a nearly uniform circumference of St 
inches for 14 feet 6 inches of its  length, and 6 inches at the 
thickest portion of the remainder containing the �uckers. 

While off the eastern end of Belleisle, in Conception Bay, 
the crew of a fishing boat noticed what they supposed to be 
an old sail upon the water, and proceeded to make prize 1y 
striking it with a boat hook, when, to their astonishment, 
the limb now photographed was thrown across the boat from 
gunwale to gunwale ; it was broken from the creature some 
feet (not less than two) from the body, and subsequently 
pieces were cut off by the boys of the settlement to which 
the men belonged, before' an attempt was made to preserve 
the specimen. How much was lost in tbis way cannot be 
told. When fresh, the length was taken by a reliable person 
as 19 feet, but with the same tape line, �ome time afterwards, 
I found it reduced to 1 7, probably by the strong pickle used 
for its preservation. 

Another sucker, described as being as thick as a man's 
thigh, was also thrown into the boat, of which a length of 
five feet was chopped off but, unfortunately, lost. The men 
used their oars as levers over the gunwale to pry the boat 
from the creature, which shortly rushed off at great speed, 
then, stopping, went into a flurry, throwing the peculiar inky 
fluid of the squid with great violence over a space of two 
hundred yards, and in such quantities as would have 
swamped the boat had the discharge taken place close to it. 

The hurried and alarmed observations of the crew are, of 
course, worth but lit tle as to actual size, but the men think 
the total length could not have been less than 60 feet. 

About three weeks previously a creature, described as of 
great length (probably 60 feet) , was seen from the shore 
while swimming in the bay, within a few miles of the same 
place. 

'rh� specimen is now in spirits in the museum being 
formed by Alexander Murray, Esq. , F. G.S . , our geological 
surveyor. 

Since writing the foregoing, an entire devil fish was cap· 
tured by getting foul of some nets at Tor bay, about nine 
miles from here. The body is about 6 feet 6 inches long, 
and the eight main tentacles about the same length, with two 
others of 22 fe'3t each, measured from the head to the ex· 
treme point. To bring the entire length into view these 
were hung over a rail. The body and eight tentacles around 
the head are about of equal length, and this seems to be the 
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usual proportion of the structure of these creatures, wit h 
two other slenderer arms three and a half to four times 
longer. 

The notice of this specimen has brought out many anec· 
dotes of large squids having been stranded on our shores, in 
aU cases reliable as to great size,  and more or less so as to 
acti4al dimen�ions, which range (for the bodies) to eighty and 
even ninety feet .  Without accepting them as authentic, the 
fact seem s established that a considerable number of these 
creatures, of large siz!?, exist in the Newfoundland and La-
brador waters. J .  T. NEVILLE, 

Impector of Lighthouses. 
St. John's ,  Newfoundland . 

[Our thanks are due to o ur correspondl'nt for the photo. 
graphs mentioned in his letter, and which have safely 
reached us. They exhibit a hideous and formidable mono 
ster, and represent with great clearness, on the long tenta. 
c1es, the suckers by which the animal attaches itself to what. 
ever IDay come within its grasp. It is to this species that 
Victor lIugo alludes in his novel , " The Toilers of the Sea, " 
iu which one of the personages is clutched by a devil fieh, 
and slowly d rawn to a horrible death. --ED. ] 

--------......... . ... �.�----------
Poisonous A niline D y e  ... , 

To the Editor of tl,e Scientific American: 

I fully agree with you that aniline dyes should not be 
used in candies. I recently ate about three inches of stick 
candy, of a red color, and was taken sick with a burning 
pain in the stomach and upper intestines.  I grew worse ; in 
three d ays I was not able to walk without being faint and 
giddy, and had much pain all the time. A doctor prescr ibed 
for a cape of aniline poisoning, and three doses of medicine 
put me out of danger. I am now about well again. 

'VILLIAlIl WARD. 
Cleveland , Ohio. 

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

Microscopical Exlllbition. 

The Odontographic Society lately gave a microscopical 
exhibition in the rooms the of Philadelphia Dental Colll'ge, 
before an audience of about five hundred ladies aIld gentle. 
men, who manifested the most marked interest in the display 
of instruments and objects. 

The microscopes, forty in number, wera placed upon the 
operating tables, extending one hund red feet. The instru . 
ments were arranged so as to be a distancd apart sufficient to 
afford a fair view of the objects without inconvenience to the 
visitors. In addition to the microscopes belonging to tIle 
members of the society, a number of valuable instruments 
were kindly loaned for the occasion by the Biological and 
Microscopical Section of the Academy of Natural Sciences, and 
by several eminent microscopists. The microscopes included 
every variety of form, from the one thousand dollar grand 
microscope of Hoss and the binocular of Beck, to the inexpen· 
sive student's  microscope. 

The objects exhibHed were mainly confined to the teeth of 
man and animals. The sections of the teeth of man, the cat, 
horse, cow, sheep, elephant . hog, etc. ,  afforded an excellent op· 
portunity of observing and contrasting the difference in the ar· 
rangement of the ena,l1el, dentine and cementum in those ani. 
mals, while the gizzards of the cricket and the cockroach 
showed the provision made by Nature for the comminution of 
their food. Among the more notable specimens bhown ,  in 
addition to those alr eady named, may be mentioned : 1st,  a 
longitudinal section of a dilacerated incisor, and section of 
a human incisor with the cementum covering a portion of 
the enamel ; longitudinal section of a human molar with ,·as· 
cular canals i n  the dentine, and a human embryo of tWEnty. 
nine d ays ; section of an adult human incisor and the lower 
jaw (tooth in situ) with the vessels of the dental pulp and 
Haversian canals  injected with carmine ; hy pertrophied root 
of human molar ; enamel columns of human tooth ; transverse 
section of buck's horn and other sections of teeth ; section of 
molar tooth and ja N of a cat, with 'vessels of dental 
pulp ; periosteum and Haversian canals

' 
injected with car· 

mine. 
Dr. Joseph G. Richardson gave a very satisfactory demon· 

stration of the circulation of  thll blood in the capillaries of the 
web of the frog's foot, in the museum of the college. 

Professor S. B. Howell, aided by Professor Hunt, exhibited 
a number of interesting object.s by means of the gas micro· 
scope, and demonstrated the importance of this instrument 
as a valuable and indispensable aid to the teacher of hist· 
ology and physiology. 

The success attend ing this effort on the part of the society 
has decided the members to give another microscopical ex· 
hibition at no distant day.-Dental Oosmos. 

--------------.� .. � ..... -------------
Pbyslology o f  tile Siamese Twin ... . 

Dr. Hollingsworth, of North Carolina, who exumined the 
bodies of the Siamese twins at the time of their decease, found 
the band which connected them to be an extension of the 
sternulll, for about four inches in length and two in breadth . 
The band was convex above and in front, and concave under· 
neath. The two bodies had but one navel , which was in the 
center of the hand, and it is suvposed that tIl ere were two 
umbilical cords branching from this, one extending into each 
body. The connecting link was found to be the cnsiirom car· 
tilage, and was as hard as bone, and did not yield in the least. 
[It may be here mentioned that, for some time pre" ious to 
their death, no motions were observable in the band . l  The 
doctor said that he did not think they would have survived u. 
separation, not from the fact of being afraid of separating the 
arteries, but from fear of producing peritonitis. No hoomon. 
hage would haye been produced, so far as could be seen, as 
there were no arterial connections of any accou nt. 

© 1874 SCIENTIFIC AMERICAN, INC



FEBRUARY 1 4, 1 874.] cf timtifit �tut1itnu. 1 0 1  

SCIENTIFIC AND PRACTICAL INFORllATION. The Application or Solar Heat as a Motor Force. ABOUT OURSELVES. 

PRESERVING ARMY CLOTHING FROM MILDEW. 

An appropriation of $100,000 has recently been asked from 
Congress to be expended during the next fiscal year in the 
preservation of army clothing from moth and mildew by a 
patent process. The process in question appears to be that 
patented by G eorge A. Cowles and others, September 20, 
1 804, and is based on the preservative action of sulphate of 
copper on vegetable fibers. By the addition of alum, the pre
st!rving qualities of the mixture are, it is  claimed, greatly 
enhanced ; and when gelatin is also combined, the fibers are 
said to be not only proof against decay, but also impervious 
to water. The ingredients are proportioned as follows : 

That the heat of the sun may be transformed into mechani· 
cal force no one can doubt ; for we see daily what masses of 
water Bolar heat raises into the air, to be precipitated to the 
earth ; and we know what an enormous mechanical force is 
here represented. 

I f  The steel engraving ' Men of Progress ' is received , for 
which accept my thanks. The lew subscribers I have sent 
you were not worthy the aCdnowledgment you have given 
for them . "  

B u t  while solar heat is the cause of nearly all mechanical 
force developed on the earth, we have yet hitherto known of 
no means whereby it may be directly utilized for 'mechani. 
cal work. It has been proposed, indeed, to employ solar heat, 
concentrated by lenses or mirl'ors, for driving a steam or ca· 
loric machine. These machines, however, are not suited for 
this,  as they involve too great a waste of heat. Moreover, in 
concentration a large quanti ty of heat must be lost. 

" I  beg to acknowledge the receipt of the magnificent 
steel plate engraving entitled ' Men of Progress , '  and can 
assure you it surpasses anyth ing I had the least conception' 
of ; it not only being collectively a most appropriate sub
ject, but also one that cannot fail to be apprp,chlted by all . "  

Alum 2 Ibs. dissolved in 60 Ibs. of water, blue vitriol 2 Ibs. 
dissolved in 8 1bs.  of water,  to which is added gelatin l Ib. 
in SO lbs. of water. A still further improvement is said to 
be effecte d  by acet ate of lead, t lb. dissolved in 30 lbs. of 
water. The �olu tions are all hot and separately mixed, with 
the exception of the vi triol, which is added cold. The in
v entors claim that the process is  cheap, and does not inter· 
fere with the strength of the goods. 

THE J[O)IE PRODUCTION OF STEl):L RAILS. 

Eight establishments in the United States are now making 
rails from steel made by the Bessemer process . Their an· 
nual production is 150,000 tuns, an aggregate which, it is ex
pected, will ere long be increased some thirty.three per cent. 
Steel rails are becoming stronger in popularity ; and as the 
demand increases, there is every reason to believe that our 
productive p ower will eventually prove adequate to meet 
its full requirement� wi thout necessitating our dependence 
in any degree upon foreign makers for supplies . 

A SUBSTITUTE FOR BRISTLES. 

The fiberous bark of the sugar palm (arenga sacc1wria) 
proves to be a good s ubstitute for bristles and animal and hu· 
man hair. The treatment is simple. The bark is first im
mer�ed i n  water and boiled for some time in an alkaline so· 
lution ; the fibers are then soaked in an emulsion of fat, al· 
kali, and water for about 12 hours, after which time they 
are suffic iently hard and elastic for the above named use. 

SULPHIDE OF CADMIUM FOR COLORING BOAP. 

The colorlD g power of the above mentioned material is so 
great that itri price is of little importance. It is, however, 
frequently adulterated with zinc white, which may be readi. 
ly discovered by digesting the suspected substance in acetic 
acid, filtering, and addiug a solutiog. of carbonate of soda, 
which produces a white precipitate if zinc be present. 

DYEIXG FELTS WITII AXILINE COLons.  

All aniline colora are suitable for the dyeing of felt, and 
the coloring matters can be repeatedly applied when a deep . 
ened effect is required. As brown is a color frequently used 
in felt·dyeing, it m ay be mentioned that fine shades of this 
color are obtained by using certain products from fuchsin 

(kno wn in the trad e as cerise , maroon , etc. ) mixed with i n
digo, carmine, picric acid, and a little su lphuric acid. The 
shade known as "BIsmark" may be prepared from Manches· 
ter brown mixed with the last named ingred it!nts, substitut. 
ing fuchsin for sulphuric acid.  

NEW SURGICAL DEVICES. 

Two great surgical novelties have lately been introd uced 
into E uropean hospital p ractice. The first is  the aspirator, 
origin ated by Dr. P. Smi th, which has been extensively em 
ployed by Dr. Diculafoy, of Pari s.  By this instrument fluids 
can be extrac ttd from formations at some distance flOm the 
surface, wHh safety and certainty. The second novelty is 
the introducticn of a bloodless method of amputation and 
other operations on the limbs by means of a compressing band· 
age , by which the limb is blanched with a circular elastic 
cord , which compre�ses both th e arteries and veins of the 
limb. 'rhis plan , proposed by Professor Esmarch, has been 
adopted by many hospital s u rg�ons. It remains to be seen 
whether there are any drawbacks to this system, and espe· 
cially whether, in certain cases, embolism is likely to result 
from di�placement of clot, which. may have already formed 
in the veins of a damaged limb. 

TIlE RAMIE IN DUSTUY. 

Machines which serve for the transformation of heat into 
mechanical work rest on the principle th at a liq uid or gaseous 
Bubst:J.nce, acted on by the heat, undQrgoes a molecular 
change, through which a certain mechanical fnrce is devel. 
oped. The changes of solid bodies, under influence of heat , 
are too small for transformation of the heat into mechanical 
work, or to render them means of movement, although, 
through such molecular change, a certain mechanical force is 
developed. Gaseous bbdies have been applied as a means of 
movement in the caloric and gas machmes ; but with the small 
differences of temperature which occur in some machines, 
they cannot be e:aployed as such, with advantage. Thus 
nothing rem ains but to employ a liquid ;  and it must be one 
whose boiling point is very low. There are several such liquid s, 
sulphurous acid, methylic chloride, methy lic ether, etc. Of all 
these, sulphurous acid best deserves attention, as it has sever· 
al useful properties for the end in view. It is not difficult to 
condense. The keeping Cof it presents no diffi culties, and it 
may quite well be put in ordinary steam boilers. 

Take a vessel, A, filled with sulphurous acid, exposed to the 
sun's rays ; the tension of the sulphurous acid vapor, if the 
temperature of this vessel exceeds that of the surrounding 
air by 10° or 20°,  must be from 1 to :� atmospheres higher than 
that of the sulphuro us acid vapor in another vessel B,similarly 
filled with sulphurous acid, but which has only the tem· 
perature of the surrounding air. We can thus arrange an 
engine, which agrees in prin ciple with the steam engine 
with merely this difference, that the water is replaced by 
sulphurous acid, the fuel by the solar heat ; while the vesse! 
exposed to the sun's rays represents the steam boiler, tIle 
vess el kept at ordinary temperature m ay represent the can · 
denser. The sulphurous acid, condensed after doing work 
in vessel B, could easily be driven back by a force pump into 
the boiler representing vessel A. The capability of work 
of such a machine must naturally increase with the amount 
of the heat communicated to vessel A, or be proportional to 
the surface exposed to the solar rays. 

If now, we conceive a factory or shop, the roof of which is 
covered with vessels containing sulphuric acid, and wbich is 
furnished with a sun machine, made on the above principle ; 
such a mach ine might indeed work while there was sunshine 
but in default of this . the establishoent would be brought to 
a standstill. True, the solar heat might be replaced by the 
heat of the air, if the temperature of the air were pretty high, 
and one had at hand a cooling substance like ice. But as this 
is not always the case, the establishment should have, be-
sides the sun machine , an apparatus which might " stal e up" 

some of the work done by this. As such, Natterer's appara· 
tus for condensing carbonic acid might with great advantage 
be used. If a supply of carbonic acid were kept in It large 
gasometer, like those in ordinary gasworks, the Natterer ap·  
paratuB might ba fed from this. In a wrought iron vessel 
thus tilled with liquid carbonic acid, we f>hould IJ ave an 
enormous store of mechanical force, which might be made to 
replace the action of Bolar heat in the sun machine, partially 
or wholly. After work done , the carbonic acid, becoming gas· 
eous again, might be collected in the gasometer. Or, again , 
the sun machine , while in action, might drive an ice machitl C, 
and might,  in d"fault of sunshine, profit by the ice it had pro· 
duced, for maintenance of its working. 

We thus see that, from the present standpoint of Science, it 
is possible to construct a constantly working sun machine.
G. A. Berg", in Poggendorff'8 Annalen. 

--------------.� • • �I •• -------------
To Inventors. 

C. E. G. lays down the following maxims for the guid· 
ance of inventors .  

1 .  Know definitely what you want to accomplish, stick to 
it, and let other matters go, for the time . 

The above are extracts from a couple of letters received 
from patrons in Canada and in Indiana, who have obtained 
clubs of subscribers for us. Their views are but examples of 
many others, whose appreciative commendations of our 
efforts reach us daily. 

The rapidity with which our subscription lists ar" augment
ing and t he con stant ad dition of new names, not singly but 
by ten s and twenties,  in dicate quite clearly that the strin· 
gency of the late pan ic has all but disappeared, and that 
business, eFpecially in mechanical and man ufat.:turing es· 
tabliBhm ent�, has resumed its wonted vigor. So far from 
our circulation having become diminished by the financial 
troubles, we are happy to announce that it never has been 
nearly as large at this season of the yellr, nor h ave we ever 
known a new year which, datiDg from its beginning, has 

brought us eo large an accession of n ew subscribers or such 
prompt renewals from old patron s. It would indeed be un·  
grateful on our parts did we fail to acknowledge our apprecia
tion of the kind words which reach us,  and the more substan· 
tial, though not more agreeable, recognition of our efforts 
evinced by the con stantly increasing ranks of our army of 
readers. It rem�ins fO I' us to strive to merit the praise al. 
ready accorded, by making the SCIENTIFIC AMERICAN, 

for the coming year, better and more useful than ever be· 
fore 

--------------.� •• �I •• -------------

'I'be HartCord SteJUll Boller Inspection and 
Insurance Company. 

The Hartford Steam Boiler Inspection and Insurance Com
pany makes the following report of its inspections in the 

months of October and November, 1873 : 
The number of visits made during the�e months was 2,449 , 

and the number of boilers inspected, 4,919 ; of which inspec. 
tions 1 , 441 were internal and entire. The hydraulic press ure 
was applied in St.3 cases. The number of def< cts discovered 
was 2 , 083, of wh ich 555 were regarded as dangerous. These 
defects in detail were as follows : 

Furnaces out of slJape, 80-14 dangerous ; fractures, 1 94-
93 dangerous ; burned plates, 1 1 8-40 dangerous ; blistered 
plates, 314-52 dangerous ; deposit of sediment, 394 cases, 
of which 62 were regarded as dangerous ; cases of in crusta· 
tion and scale, 355-26 dangerous ;  cases of ext ernal corro
sion, 127-37 dangerous ; internal corrosion , 88-24 danger. 
ous ; internal grooving, 31-9 dangerous ; water gages de· 
fective, 85-9 dangerous ; blow· out defective, 38-12 danger. 
ous ; safety valve overloaded, 37-16 dangerous ; pressure 
gages defective, 288-58 dangerously so. These variations 
were from -7 to + 20. Boilers without gages, 157-5 of 
these were run at high pressures ; deficiency of water, 23 
cases-5 dangerous ; braces and stays loose and broken, 102-
49 dangerous ; boilers condemned, 28. Corrosion , either in. 
ternal or external, has in many cases been found to be mak. 
ing great inj ury during these two months.  In one case, three 
boners were found connected together by cast iron pipe over 
the brid ge wall. The joints in this j>ipe were made with 
copper gaskets. } t the connection on No. 1 ,  the shell around 
the flange was badly eaten by corrosion , and very thin. In 
another case, eight soft patches of copper were found on a 
boiler. Flue boilers that had been long neglected were 
found in bad condition, the flues being corroded entirely 
through. When boilers are not blown down frequently, 
impurities in the water become concentrated, and act very 
inj uriously on the iron. The number of condemned boilers 
was unusually large, and they were in a dangerous condi.  
tion, liable to accident at any moment. 

------------.� . . � . .. -----------

Cbalnmakcrs' Pecullarltles. 

If an y inventor has a good machine capable of thoroughly, 
quickly, and econom i cally prepar ing ramie fiber for the mar· 
ket, there if' a good p rospect of its being largely to his inter· 
est to perfect the �ame, and bring it  before the public at as 
early a day as pos sible. 'l'he great obstacle to the introduc· 
iion of  this valuable plant-which, from the fact of its being 
an excellent substitute for silk, is destined to be one of the 
most important of our Amel'icl!1l prod ucts-is the difficulty 
of separating the fiber from the bark that envelopes it. The 
Chinese do this work by hand , prod ucing one or two pounds 
per day of marketable fiber, and using an ordinary knife. 
Of  course this slow process will not pay here. Several mao 
chines, we are awarp, have already been invented ; but for 
�ome reason, the proprietors take but little pains to bring 

them into notice . The plant can be success fully cultivated 
iu California and the G ulf Stutes .  It can be cut by an ordin· 
ary mowing machi ne, and an aere of land will produce from 
400 to 500 pounds at a cuttin g .  The crude ramie staple i s  
worth from �320 t o  $340 per tun  in Europe. American 
manufacturers offer for it from 20 to 25 cents per pound, 
when furnishe d in considera'Jle q uantities. 

2. Post yourself thoroughly as to the laws governing the 
aciion of each part of your machine. 

. .  The 'rroy chainmakers in that city, "  soys the Troy Times, 
" are a peculiar set of men. They are eighteen in number, 
and are all English. Each chainmaker employs three assist
ants, and e arns, when at work, abou t $25 per day. After 
paying three helpers, the chainmakers have from $10 to $15 
per day for themselves. They are stubborn, indust:rious and 
saving. This branch of man ufacturing is in its infancy in this 
country ; and as the workers are few, they have a practical 
control of the trade. When strikes and lock·outs occur, they 
are able to hold out longer than other mechanics. Their ex:. 
trac rdinary wages and their dispo:;itioll to save what ihey 
earn almobt invariably enable them to hold out until their 
employers yield. Their stubborness W.lS well i l lustrated two 
or thret, years ago. They held out until their savings were 
all gODC ; then they went to work upon the st reets and else· 
were for $UiO per day until matters were arranged between 
the own er6 of the chain works and tllemselves. 

-----�-. . ...... --------
IIIPl'OI'I1AlIY in France is in creasing. During July, 

August, ttlld Sept.ember of  1 873, the mfat of 1 ,548 hOfiles. 
140 asses, and 15  mules, was consumed in Paris, �howillg 
an increllBfj of n�arly 100 per cent over the sam*;) monthe in 
1872. 

3. Always bear in mind that whatever is gained in time is 
lost in power, and vice versa. 

4. Think over every machine, of a nature similar to yours, 
which you have seen ; and when your idea is clear in your 
head, compare it with those of inventors who h ave preceded 
you in the same l ine. 

5. Be sure that the cost of your device will not prevent its 
use. 

6 .  Avoid all complicated arrangements ; make every ma· 
chine of as few parts as possible. 

7. Imagination, j udgment,and memory are the faclllties to 
employ. Imagination will bring forth new forms and actions, 
j udgement will compare them with other devices and deter, 

IDine their relative value, and memory will store up the reo 
suIts for futurfl use. 

-------------.� . .  ,�.-------------
As A TEs'r for red wine, which is sometimes art ificially 

colored, Cottini recommends nitric acid : 50 parts wine are 
mixed with 0 parts of nitric acid (of 42° B,) and h eated to 
95° Fah. 'rhe natural wine will not change its color if left 
for <lome honr�,  but the art i fi cially colored will lOSe its hue 
in a few min utes, 

" Last Spl : ng these men were working at an advance of ten 
per cent over the wages paid when gold was sell ing at fifty 
cents premium. During the summer they demanded and reo 
ceived another advance of ten per cent. In November, the 
lack of work compelled the owners to close the works. A few 
weeks since they secured an order for about sixty tuns of 
chain cable of a peculiar kind. Only three of the chainmakers 
clln work upon the se cables, and to these three tb.e owners 
offered work at the high est WB ges. They refused to go to work 
unless the other chainmakers were al�o furnished employ 
ment. In this position affairs are at pre�ent. The fira6 have 
work for only three chllinm!l.kers , " 
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I)lPROVED GAINING )lACHINE. 

Grooves cut at right angles to the fiber of timber are 
termed gains in the technical language of carpentry. These 
gains, which in the present method of erecting the heavy 
work of the period are very numerous, especially in bridges 
and railroad car timbers.  have heretofore been done in 
a great measure by hand labor, or by rotary cutter heads 
projected through the snrface of a table sufficient for the 
depth of the gain, over which the timber was carried to com· 
plete the gain transversely. 

These me· 
thods, howev· 
er, have not the 
a d v a n  t a g es 
claimed to be 
attainable by 
the use of the 
improved gain. 
er, produced by 
the extensh'e 
w o  o d  WOl'k. 
ing tool Imild. 
erH, Mee�r� .  J .  
.\. . Fay & Co . .  
o f  Cincinnati ,  
Ohio , and r e o  
presented in 
the annexed 
engraving. 

This is a very 
massive and 
substantial mao 
chine, occupy· 
ing an area of 
ten by twenty 

feet upon the 
floor. Timbers 
of any size to 
twelve inches 
thick by twen· 
ty.four inches 
wide can, we 
are informed , 
De gained at 
any desired an· 
gle upon it. 

- -

The limit of 
depth of gain is four inches, the width indelinite. 

By means of the stops, to be seen in front of the table in 

connection with the treadle and spring pin through the way, 
duplicates of timbers may be produced indefinitely, the sto ps 

indicating the width and distance apart of the gains . 
The depth of the gains is determined by 

the position of the stops placed in the slots 
in the cutter shde, and which will indicate 
four depth s  of gains. The table is moved 
longitudinally npon friction rollers by means 
of a rack anp " inion underneath operated by 
a hand wh� '·:  in front. The cutter head, with 
its slide, ; · as Ii vertical movement governed 
by the J e ,'cr in front and counterbalanced by 
a combination of springs inclolled in the 
moving frame. 'fhe cutter head can be placed 
anywhere within its range of movement 
without ch!lnging thf po�ition of the govern· 
i ng hand lever. This is accomplished by 
turning the hand wheel on top of the cutter 
slide: 

The sliding frame, which conveys the cut. 
tel' head in its traverse movement over the 
table, ie actuated by means of a series of gear. 
ing driving a pinion in a fixed rack. This 
mechanism is contained wi thin the frame, in 
self stopped at any point by means of a ship . 

per and adj ustable stops on the side of the 
column, and started by the operator turning the handle un· 
del' the hand lever which engages the belt with the tight 
pulley. The motion of this sliding frame is at a fixed speed, 
whether for wide or narrow timber, a peculiarity no other 
gainer possesses. This eq ual speed in either direction en· 
abies the cutting to be dOlle both ways, the cutter head heing 
so constructed 4S to facilitate the operation . 

The countershaft from which the machine is driven is 
placed vertically over the center of the distance of the travel 
of the pulley shaft, in the rear end of the sliding frame. 
The arc of the circle struck from the countershaft being but 
slightly different from its chord, the tension of the belt is 
not affected sufficiently to be any detriment te the working 
of the machine . 

The improvements in this machine consist of the equable 
traverse movement of the cutter head, the ease of adj nst . 
ments, the fixed positions of the handles fo], the operator, 
and other mechanical l'efinements introduced where they 
will be appreciated by every mechanic. Patented Jal1uary 
20, 1874. 

-------------.� .. � . .. -------------
M ONSON'S IMPROVED AUGER. 

Mr. Christian Mon son , of Moscow, Iowa county, Wis" has 
invented a novel and , we should judge, very useful form of 
auger, which, he states, is capable of boring orifices of dif
ferent sizes, and ie, besides, adapted to making holes for 
Bcrews . 

The bit, as will be remarked from Fig 1 ,  i� provi . 
ded with three distinct sizes of Bcrew, each of wLich parts 
is made tapering in form. The larger of the three, A ,  is 
provided with !l projection by means oJ which it is rendered 

J dttttific !muitau. 
suitable for countersinking. Fig. 2 is a modification of the 
above and has two sizes of screw and a double thread. The 
point also, it will he noticed,  is somewhat differently con · 
structed, being provided with slight projections which, ac · 
cording to the inventor, are not easily worn or broken. Fig. 
3 is still another modification of the first form, having also 
two sizes of screws but a triangular shaped point. This 
latter is well suited for easily penetrating wood, and i s  said 
not to be liable to become broken or dull. 

'l'he tapering form of the tool makes the hole for the blank 

---------

IMPROVED GAINING MACHINE. 

part of the scre w, that portion being, of co urse, larger than 
,he  thre iLded part, while the countersinking and boring are 
both accomplished by the single operation . The inventiou 
will commend itsel f to wood workers, on t he score of econo· 
my, a9 it tends to save the expense of Ii number of separate 

A 

rl.'l :J 

MONSON'S IMPROVED AUGER . 
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other localities, to the exiEting nec'3ssity of imp roved and 
simple means for securing con stant supplies of pu re f1'e5h 
warm air in crowded apartments. We illustrate in th is issue 
the Galton fireplace , lat ely introduced in England and strong. 
Iy commended by high sanitary authority . 'We herewith 
present another device of equal timely impOltance, consist ing 
in a novel adaptation of the fu rnace flue and regi �ter. The 
apparatus, the construction of which will be readily under· 
stood from the ann<oxEd engraving . seems to us, judging 
from the explanation of the inventor as below given, u plan 

of much merit 

and hence wor· 
thy of the care· 
ful examina. 
tion of health 
board�, archi· 
tects,  builders . 
and property 
owners gener
ally. 

Our iIlustra. 
tion, partly in 

perspecti Ye and 
partly in sec
tion, shows the 
invention quite 
c l e a r l y. A 
H u pplementary 

tine, A, flured 
ut its lnwt'r end ,  
8Ul'mOlllliS th" 
fl u e leading 

from the fur· 
nace. Its up. 
pe!' extremity 

is curved to 
terminate in 
the upper half 

of a regi ster 
through which 
the hot air is 
deliyered inb 
the room . It 
will be obser
\'ed that the reo 
gister, though 
having a sin

gle gratin:� of the usual size, is divided by a h orizontal par
tition , and each por tion is provided with a separate set of 
sll1.ts, either of which may be opened o r  cl osed at will . 

W hile the hot air from the fiue, A, pours into the room in 
an ascending currenr ,  as indicated by the arrow;,  the Culd 

and heavy vitiated air, which finks to the fioor, 
makes its exit into the lower baH of the regis
ter, entering the lUain flue in the space between 
ihe supplementary pipe and the brick work, 
and thence passing up the chimney. By this 
means, it  is claimed, a constant circulation of 
of air is maintained in the apartmEnt. 

The small pipe . B,  arranged abo v e  the fiue, 
A, is provided within with a valve operated by 
a snitable rod and handle, C, o utside the re o 
gister. By this device either a portion or the 
whole of the hot air rising in the flue, A. m ay 
be discharged with the vitiated air fiue, the 
register of the hot air pipe being either opened 
or closed accordingly, and thus incrE asing the 
warmth and consequently the draft of the vi· 
tiated air fiue, a result of much importance in 
crowded rooms, where the heat becomes exces· 
sive and the air very impure . The inventor 
informs us that, in practice , the truth of the 
views above noted is fully proved ; a candle or 
handkerchief held before the t wo portions of 
the combined register indicating clearly ih e 

augers of different sizes, Further particulars may be 
tained 1)/ addressing tbe patentee as above . 

------�--��.�,.�, .. -------------

ob' l direction of the ingress and egress currents. By a sim pl e 
modification the device is adapted for fioor registers, and in 
cases where several fiues pass up the wall sid e by side, a 
metal partition is used to separate each at the poin: oi loca, BAP.:�ER'S HEATING AND VEN TILATING APPARATUS. 

The recent d isclo�tJ rPs m �.de con cern i n ro- tho verv clefective tion of its register, enabling the apparatus to be conveniel1t -
ly and readily applied. The invention has already dicited 
favorable notice from eminent sanitary authorities in this 
city, Philadelphia, and Washington. It id cover .3d by four 
patents of quite recent date. For further information ad · 
dress the inventor, �!J-. G eorge R. Barker, Germant,)wn, 
Philadelphia . Pa. 

-------------.. � . �---------
Gold for Ilhullinat i ll g .  

Procure a book of l eaf gold, take out of the leaves g(,ntly 
and grind them in a mortar with a piece of honey ab out the 
pize of a hazel nut, until it is thorou.�lJly intermixed with the 
gold, then add a little water and J'e ·work i t ; put the whole i n ·  

to a phial and shake i t  wel l .  Let i t  rem ain a n  hOllr or t w o ,  and 
the gold will deposit at the bottom of the phial. Puur o ff  the 
liquor, and add weak prepared g llm in its stead , s u ffi cient to 
make it flow f. eely from the pen or camel ' s L air p�nciL 

When required fol' use, shake it occasionally . -Ret'ell'8 Po · 
ticlwmanie. ------------.. � .. � .. -------------

PISCICULTURE IN CANADA.-S everal correspondents hav ' 
il1g sent us inquiries on thi s  mbj ect , we are desired by the 
author of the letter signed " Canadian " (on page S6 of our 

heating and ventilating arrang"lUent� in the publ ic school s current volume) to state that he will be hap py t o  g ive i n ·  
alid cnurt rooms of this city have, to a considerable degree, I formation and advice t o  any one interested i n  the subject 
arol!sed the B.ttenti'lIJ of the p ublic, not only in this b ut in His name is Rev. J. Alexander Morris , Ottawa , Ont ario . 
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THE AUSTRALIAN FEVER TREE. 

A question of considerable general interest was recently 
dis;:ussed at a meeting of the French Academy of Sciences.  
The subj �ct was the remarkable sanitary influence of the 
eucalyptus globulu8, when planted in marshy grounds ; and 
thtl tree in brief, it seems, has the curious and valuable 
power of destroying the malarious element in any atmos
phere where it grows. 

The species is indigenous to 'rasmania, and is known 
among the colonists by the name of the Tasmanian blue 
gum tree . on account of its dark bluish tinged leaves. Grow
ing in the valleys and on thickly wood"d mountain slopes it, 
often attains a hight of from 180 to 220 feet , with a circmu
ference of trunk of from 32 to 64 feet .  The foliage is 
thin and oddly twisted, surmounting, with a thin 
crown, the top of the pillar-like stem. The wood ex
hales an aromatic odor, and, after seasoning, is said to 
be incorruptible. For this reason, it is largely used 
in the building of piers, vessels, and other struct ures 
exposed to the ravages of  the weather. It is largely 
exported, to the aggregate value, an authority states, 
of $4,000,000 per year. 

'1'0 the peculiar camphor. like odor of the leaves and 
the large absorption of water by the roots is doubtless 
owing the fact of the beneficial influence of tile tree. 
Where it is  thickly planted in marshy tracts, the sub· 
soil is �aid to be drained, as if by extensive piping. 

Miasma ceases, we are told, wherever the eucalyp. 
tus flourishe s. It has been tried , for this purpose, at 
the Cape ; and, within two or three years, completely 
changed the climatic condition of the unhealthy parts 
of that colony. Somewhat later, its plantation was 
undertaken, 011 a large scale, in various parts of Al
giers, situated on the banks of a river, and noted for 
its extremely pestilential air : about 13,000 eucalypti 
were pl anted. In the same year, at the time when 
the fever season used to set in, not a single case oc· 
curred , yet the trees were not more than nine feet 
high. Since then, complete immunity from fever has 
been maintained. In the neighborhood of Constan· 
t ina, it is also s tated, was another noted fever spot , 
c;)vered with marsh water both in winter and sum
mer ; in  five years, the whole ground was dried up by 
14, 000 of these trees, and farmers and children enjoy 
excellent health. Throughout Cuba, marsh diseases 
are fast disappearing from all the unhealthy districts 
where this tree has been introduced. A station house, 
again, at one end of a railway viaduct in the depart. 
ment of the Var, was so pestilential that the officials 
could not be kept there longer than a year ; forty of 
the trees were planted, and it is now as healthy as any 
other place on the line.  

La Nature, to which journal we are indebted for 
the annexed engraving of the peculiar leaves and 
flowers of the tree, adds that careful experiments have 
proved that , in a medicinal preparation, i t  cures the worst 
cases of intermittent fever, against which quinine prove s 
po werless. It is also valuable as a disinfectant, and as a 
dressing for wounds ; while more recent investigations point 
to the fact that it may be rendered of great service in catar
rhal affections. 

The tree has been acclimatized, to a certain extent, in the 
South of France, Algiers, Corsica, Spain, Cuba, and Mexico. 
We should imagine that it might be cultivated , with im
mense advantages, in the swamps of our Southern States. 

-------------.�, .. �.------------
IMPROVED WASH BOILER. 

In the novel form of wash boiler represented in our en
graving, the laundress is  provided with a means of boiling, 
washing, and rinsing ciothes i n ,  it is claimed, a most rapid 

and efficient manner. The garments, it is further stated, are 
thr.roughly cleansed, and this without inj uring the most de
licate fabrics. 

T::e boiler proper is akin in shape to that usually em
ploYfd, and k supplied with clamps, A, so that it may be 
firmly SAcured to the edge of the top of the stove or range by 
means of set screws. Inside the main receptacle is placed a 
vessel, B, the sides of which are vertioal and support a cir
cular corrugated bottom, disposed as shown at C. In the 

lower part of the sides are formed a number of perforations 
to allow of the free passage of the water. D is a shaft, one 
end of which is j <l ' "  naied in a socket secured to the main 
receptacle, and the other passes through a short vertical slot 
made in the edge of the latter, carrying at its extremity a 
crank. The shaft, which may be secured in this slot by a 
suitable latch, not shown, is provided with a number of radial 
arms, E, which project from its lower part, so as nearly to 
touch the corrugated bottom of the vessel, B. The water 
and soap being placed in the boiler, the clothes are laid in 
the inner receptacle, and, the crank being rocked, are 
caused by the arms,  E, to sweep back and forth upon the 
corrugations , t!1US quickly being cleansed. 

THE 1A USTRALIAN FEVER TREE, 

In order to prevent the spattering of water out of the boil
er, during the rinsing, an extension, F, is provid ed, which 
fits in the mouth of the latter, and this is surmounted by the 
co ver, which conforms in shape to the opening of either ex
tension or boiler. At one end of til , boiler iH secured a �pout, 
G, to which is attached a cleat to receive a wringer, The 
water pressed from the clothes is conducted by the spout 
back into the boiler, through the perforations in the side of 
the latter for the purpose. Handles are provided for lifting 
the apparatus, and a faucet may be placed at its lower part 
for drawing off the water. 

The device is the invention of Mrs. Mary A. Barnes , of 
Olympia, Thurston county, Washington Territory. Patent 
i\ ordered to issue through the Scientific American Patent 
Agency. 

-------------.�, ... �.------------
New Marine Propeller. 

A ne w propeller  has been introduced by Dr. Collis Browne, 
� .. ' which differs considerably from any other 
i/---..... \ /� in use, somewhat resembling, when at 
" \ ,y::.i.,-----.....� rest, the letter X, as shown by the illus-

C�j tration, and claiming to offer many ad-

� · I.lr:,_/, vantages over those commonly employed. 
\ ,� �/ These are absence of vibration, reduction 

of wear and tear to machinery, ready 
adaptability to any screw steamship, and facility of check 
ing a ship's way, with the power of driving her full speed 
astern in a few seconds on reversal , as well as gi"ing con
siderable increase of speed, and effecting a great saving of 
coal. This propel ler has been tried at a measured mile by 
the steam y acht Lapwing. 

During a trial under 58 Ibs. pressure of � team, with a 
consumption of 81 Ibs. of coal p6r hour, the propeller made 
220 rev olutions per minute with the tide slack , and the fur. 
nace burning hard steam coal, the measured mile being run 
in five minutes.  During a trial under 64 lbF. pressure, with 
II. con sumption of 112 lbs. of coal per heur ,  and usivg the 
ordinary fan propeller making 280 revolutions per minute, 
with the tide slack and the fllrnace burning best Welsh coal, 
the veesel made the measured mile in six and r. half minutes. 

As far as this experiment goes, the new propeller ehows a 
superiority over the fan form. --l-ron. 

-------------.�,.� ... -------------

SOlIE experiments made by the directorate of the govern
ment railroads of the Netherlands, in regard to the preser
vation of exposed sheet iron, have lately been p ublished. 
Plates prepared in various ways were placed in exposed situ
ations, and examined after three years. The result of the 
examination showed that as good a method as any of pre
paring the plates was to clean them by scraping and brush
ing, and then paint them with red lead. 

1 03 
The Dry Ink.tand an Old Device. 

" An inkstand containing carbonaceous and eJ'tractive mat
ter in a dry state, which, with thA addition of water only , 
will s upply ink. " Patented in England in 1820, by John 
Moody. 

The outside of the inkstand may be made of brass, tin, or 
other metal, and of any shape that may be thought desira
ble. Within must be introduced a small vessel, which may 
be made of lead, earthenware, or  glas s, with a hole t.o admit 
a pen, in which the composition is placed ; and the whole of 
the interior may be filled up with a cement, which may be 
mad e as follows : Melt two pounds of sulphur over a �low 
fire in a glazed pipkin ; when melted , take it off the fire, and 

let it stand ten minutes or a q uarter of an hour, until 
it is of the consistency of oil, then add to it lamp black, 
or any other color that may be thought proper, and stir 
it well t.ogether, and then pour it into the inkstand. 
The composition of carbonaceous and extractive matter 
is made and produced as follows : Take half a pound of 
fine honey, and the yolk of a new laid egg, mix them, 
and let them stand three days, frequently stirring them 
wel l together ; then add half a pint of strong extract of 
galls, which extract is made by infu�ing one pound and 
a quarter of best blue galls, powdered, int'> thre e pints 
of soft or salt water ; let them stand for six days, often 
stirring them ; then filter the whole through a fine wire 
sieve,and evaporate the liquor to one half ( that. is to say, 
one pint and a half), over a gentle fire, in an iron pot. 

Then take another half a pint of extract of  galls, as 
above prepared, in which di�solve three onnces of gum 
arabic, one ounce of white sugar candy, and one o unce 
of indigo, all in powder. 'I'hen take tn e rm.'lainiug half 
pint of extract of galls, a half pint of Etroug decoction of 
log wood (which decoction must be made by boiling hal f  
a pound t;lf log wood in powder, in a pint and a hal f o f  
soft or salt water, until reduced t o  half a pint), i nto 
which put two ounces of blue galls in powder, two 
ounces of lamp black, two ounces of willo w wood 
charcoal, ground very fine, and three ounces of sulphate 
of iron calcined to whiten ess in powder, and stir them 
well together. Then knead the whole well together, in 
a marble mortar, into a stiff paste, which p ut into the 
stands, and let it harden in the air, over which paste 
must be placed a small q uantit y of cotton t.hat h as pre· 
viously been soaked in vinegar that has been well satu
rated with salt. 

.� .. 
Fixing Slate". 

Slates, instead of being nailed to the roo f, may be fast
ened by movable h ooks, about 2 inchcs long, which are 
soldered to conically formed zinc plates, 4 to 6 inches 
long. The slates are thus kept securely between the 
hook and zinc plate, and can be removed simply, with 
the greatest facility, by turning the hook. Thus onc or 

more of the slates can be taken out for repair, or new ones in· 
serted, without interfering with the rest. The method is 
said to make a roof watertight. 

-------.� .. � . .. -------
SELF-fUMPING WELL-BORING DRILL. 

With the improved drill represented in the annexed illus · 
trations, the inventors claim that not only faster and better 
work can be accomplished, but that the apparatus can be 
more conveniently manipulated, and will pE'n etrate further 

into the ground before its remo val for cleaning is required , 
than the borers in common use. It is also state d that a hole, 
with this device, may be sunk by hand to a distance of 200 

feet, and with a lever to any desired depth ; whilfl the oper
ator is enabled, during the progress of the boring, to know 
exactly the kind and depth of strata through which tho tool 
is passing. 

The drill is made tubular and sOLlt;what flaring, 80 that 1t 
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forms an orifice a little larger than its body. Its lower edge 
is serrated, so as to cut a ring groove into the strata, the core 
of the bore passing up through the cavity in the drill. The 
upper end of the latter is rabbeted, and, by means of a screw 
thread cut thereon, is attached to a perforated tube, A, Figs. 
1 and 2.  The object of the holes in the tube is to allow the 
water to esdRpe, and thus lessen the weight of the drill as it 
is moved up and down. To the upper end of the drill is 
hinged a valve, B, represented in section, Fig. 2, which opens 
upwards into tuba A, so as, when the tool is raised, to carry the 
contents of the pipe up with it. Sections of tubing-part of 
Olla of which is shown at  (} Fig. l-are screwed to the part 
B, and increase in number with the depth of bore. 

Another advantage claimed is that, should the portions of 
the device become detached, a screw rod may be readily in 

serted and the separated parts drawn out. 
Patented through the Scientific Ameri can Patent Agency, 

November J 1 , 1873, by Messrs. Timothy Phillips and Joseph 
Golletz .  Further particulars may be obtained by addressing 
the inventors at Leavenworth , Leavenworth county, Kansas. 

----________ �.� . • �'4.�-----------_ 

AN old subscriber, P. H. W. , writes  to say that he owns 

a propeller steamer of f he following dimensions : Length 42 
feet, beam 7 feet ; hoiler 4 feet 8 inches high, with 78 one 
inch tubes 2 feet long, and 31 two inch drop tubes 18 inches 
long ; the engine has a cylinder 5t inches diam eter x 7 inches 
stroke ; the screw is 38 inches in diameter with 5 feet pitch. 
She lIas run 7 miles in 40 minutes , carrying 65 lbs .  steam, 
the screw making 165 revolutions per minute. The boiler 
is of -r"a inch iron, and will carry 130 los. on the inch if re
quired. 

-------------�.� . • �' 4.�--------____ _ 

MR. It F. MUSHET has lately written a letter to the 
editor of the London Engineer, in relation to the age 
of a Bessemer steel rail which, he says, was the first 

cast steel rail ever laid down. The rail was laid down on 
the Midland railway, in the early part of 1857, and was 
taken up in 1873. It thus appears that it  was in use for 16 
years , BURtaining ' daily, Sundays excepted, the passage of 

250 trains, alid at least 250 detached engines and tenders, or, 
during the 16 years , about 1 , 252,000 trains , and the same 
number of detached engines and tenders. 

____________ �.� • • �'4.�------------

- THE HOOSAC TUNNEL ALIGN�IENT.-Mr. H. \V . �. Cole 
claims the credit of this for Mr. C. O. Wederkinch, who has 
had entire charge of the work , Bas run all the lines, and 
invented his o wn instruments for doing it. 

HOW SHALL I INTRODUCE MY INVENTION 1 

This Inquiry comes to us from all over the land. Our answer Is : Adopt 
such means as every good .business man uses in selling his merchandise or 
in establtshlng any bUline88. MILke your Invention known , and If i t  POR 
ses'es any merit ,  bomebody wil l  want I t .  Advertl"e what you have for 
sale In such pallers as circulate among the largest clas" of persons likely to 
be Interested In the article. Send Illustrated circulars describing themerUs 
o f  the machine or Implement to manufacturers and dealers In the special 
article, all over the country , The Dames and address�" of persons ID dlf· 
ferent trades may be obtalDed from State directories or commercial reg is· 
te.. . If the IDvcnl lon Is meritorious, aDd If with Its utility I t  possesscs 
Dovelty aud Is attractive to the eye, so much the more likely It I s  to lind a 
purchaser. Inventors, pa.tentees, and constructors of Dew and useful 
machines, ImplemeDtB , and contrivance. of novelty can have their InveD· 
tlons l llustrated and described ID the columns of the SOIENTIFIC AMERI·  

CAN . Civil and mechanical englneerlng enterprises, Buch Bil brtdgel , docks, 
foundries, rolling mills, architecture, and new Industrial eDterprlses of all 
kinds possessing Interest can lind a place In these columns. The publish. 
ers are prepared to execute illustrations, In the best style of the engrav· 
Ing art, for thls paper only . They may be copied from good photographs 
or wcll executed drawlDgs, and artist. will be seDt to any part of the coun· 

DECISIONS OF THE COURTS, 

United State. Circuit Court---DI.lrlct of' Ma •• achu

.eU •• 
)[ELODlCON PATJCNT.-UDREW H . HA1U(OND e! al.  r � .  THB JlASON�. HAMLIN 

SHEPLEY I J.: 

ORGAN 00. 
[Decided December 2,  1873.) 
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Louis, on the 25th of July, 1�7l , for an Imorovement In melodeons or reed 
lustruments, consisting of the appl1catlon of mechanhm to produce a 
u tremolo " in the musical note on said instruments . The original patent 
to (,afayette LOUis was Issued November 18, 18;6. 

DefendaDts by their plea admit that they manufacture aDd sell in connec· tlOD with their OWD organs tremolo attachmeDts made precisely In accorR' 
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of the complaIDant.. The plea admits for the purpose 01' this hearing that this mechanism embodies the IDvention descrlbeil In the patent of said Louis, on which this bllJ In equity Is brought .  The plea s.t. up a justlllcaUon In using these mechanisms under a lIeenoe under the original patent granted by Louis to MaBon & Hamlin , the assignors of these aefendants, and a180 under a sertes of contracts between Louis and the defend�nt. themselves relating to the specillc device used by them. It Is not necessary to consider the questlons dlscus.ed at tile bar ln relation to the license set np In the plea under the original patent, as we are sa tis· lied that the defen dants are protected under their agreements with Louis, dnt.d September 25, 1868. 
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inve::tUon and letters patent which may issue therefor," and Bnthor1zed the Commlssloner of Patents t o  Is.ue said patent to the Mason & Hamlin Organ Company, as the assignees of all his right, title , aDd IDterest ID and to said fDvpntlon and letter. patent .  The second agreement grants to the defeDdants the r ight to make, use ,  and se l l  the invention above named, and aSSigned to them ,as above s t;ated, In cODnectlon wlth Bo much of the InveDtlons .e"ured by the letters patent of November 16, 1856, (on which thfs snit Is bronght,) and by a patent of June 10, 1862, It 8S 18 contained In the said mechanism." The defendants agree to pay a rorally for each and every tremolo mechanism snbstanUally the same as that described and ShOWD In the said application and accom· panylng speclllcaUons, drawlDIlt, aDd model. until the expiration of the 
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the granting of letters patent to them as a.slgnees of Louis, they ShOUla obtain the exclusive right to us. the Invention, tken lu such case they were 
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The third agreement provIded tor another coDtlngeney-namely, the fail
ure of the defendants to obtain a patent for the InventloD of 1868, which is the case as I t  now exists. This agreement provided that--Whereas the .ald Lonls has Invented an Improvement In kered reed mu-
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made and executed an aSSignment thereof to the said MasoD & Hamlin Orllan Company, and a Itcense to make, usc, and sell the mechanism described In the specillcatlon, drawings, and model accompanying the said application, nnder lette .. patent orlgmally Issued as number 16'(l94, and dated November 18, 1056, and SUbsequently rel.sueo} as number 2,498, dated February 26, 1667, and agalD reissued as nnmber 2,944, d&ted May 26, 
1868, and alse under letters patent numbered 35,528, and dated June 
10. 1862 ; now, therefore, In consideration of ODe dollar to him paId 
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procure salf'letters patent for which appllcatloD has been executed as 
aforesaid, then he, the said Lools, wll\ and does hereby grant unto the 
said Mason & HamllD Organ COml'aDY the exclusive right under the said 
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said execnled appllcatlon and the specillcatlon, drawings, and model ac · 
companylDg the same. 
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for a valuab�e conslderatlon, and unconditionally, tbe Invention and the 
right to make, use, and sell tDe specltlc mechanism deSCribed In the appll· 
cation IDcludlng the old parts as well as the Dew combInation. 

If the defeDdants succeeded In obtalDlng a pateDt for the Dew combina
tion, they were to pay a royalty In additIon to the cODslderation they had 
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sell the U invention " and the mechanism it contains, and u the specltlc 
mechanism " described In the application . 
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cillc comblnatlon . This Is wbat they do use and this oDly, and thIs tlley 
have a right to usc. Their right Is not limited to the term of the original 
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scribed In the appUcatioD for letters patent for the new comblDatlon ; hnt 
they had the right to use this speclllc mechanism. The lIceDse UDder the 
old patents was only Intended to make this right exeluslve . Their exclu
sive right under them might eDd with the explratton of the term of the old 
paten to : but their right was IndependeDt of their existence or duration. 

Bill dismissed. 

1:1 1l1ted State" Circuit Court---Dlstrlet of Mas"a

chusetts. 
BUTTON PATENT.-CHARLEB L. POTTER v8. OSCAR s.  'I'HAYER et al .  

[ID 1l:qulty.-Before Shepley, Judge .-Declded December 2, 1873 . J  
A patent for  attaching a helical shaft to a button hy soldering It to a clr· 

cular disk whtch is sunk into a correspOJl dlng recess tn  the button, and is 
prevented from turning by & crosa bar also sunk Into the button, 1s not in
frlDged by a button slmllar 1 0  other respects, but In which tlle shank Is pre· 
r:l:.

t
';M��1If::d'l����ra��:�.

ODS on the edges of the disk and of the recess 
Bill dismissed . 

NEW BOOKS AND PUBLICATIONS, 
JOHNSON'S DENTAl, MISCELLANY, a Monthly Journal 

'
of 

American and Foreign Dental, Surgical , Chemical, and 
Mechanical Literature . Per annum, $2.50. Volume I, 
No. 1 .  New York : Johnston Brothers, 812 Broadway. 

ry to make the Decessory sketches. The furnlshlDg of photographs This Is an ably edited and readable periodical , which has, we belleve, an 

drawings , or models Is the least expensive, aDd we recommend that course excellent prospect of success. 

a. preferable . The examlnatioD of either eDables us to determine If It Is QUANTITATIVE CHEMICAL ANALYSIS. By T. E. Thorpe, 
Ph.D., F.R.S.E., Professor of Chemistry in the Anderso
nian Institution, Glasgow. New York : John Wiley & 
Son , 15 Astor Place. 

a BubJect we would like to publish , and to state the cost of eDgravlng In 
advance of Its execution, so that parties may decline the cODdltloDs with· 
out Incurring much expense. The advaDtage to maDufscturers, pateDtees, 
aDd COD tractors of havlDg their machines ,  IDveDtloDs, or eDglneerlDg 
works llIustrated In a paper of sucb large clrcnlatlon as the SCIENTIFIC 

AliERICAN Is obvlons. Every Issue now exceeds 42,000 aDd wllJ soon reach 
50,000, aDd the extent of Its clrcnl"tlon Is limited by DO boundary. Tnere 
Is DOt a country or a large city OD the face of the globe where the paper 
does not circulate. We have the best authority for stating that Bome of 
the largest orders for machinery aDd patented articles from abroad have 
comc til our mannfacturer. throngh the mec1lnm of the SCIENTIFIO 
AlIERICAN, the parties orderlDg havlDg seeD the article llJustrated or 
ndvcrtlsed ID tllese columns .  Address 

M U N N  &; CO • •  
3 7  Park Bow. N . Y. 

Inventions Paten led In En::land by Americans, 
l Compiled from the Commissioners of Patents' Journal.) 

From January 6 to January 12, 1874 , IDclnslve. 
ADJUSTARLE PULLE Y . -E . F. Allen, Providence, R. I. 
COMBr " :' �ON OF F U EL, ETC . -D .  T. Casement. PaineSVille, O .  
DR  ', 'CA L  FILLING .-C . E .  Blake, San FranCi SCO, Cal. 
"LEeTRIC BnAKE.-S . W. Wilson (of Philadelph ia, Pa . ) , LoDdon, EDglaDd. ELECTRIC MOTOR.-J . B. Stone, Boonton, N . J .  
FLUID PRESSURE REGULATOR -D . T. Casement .  PalDesvllle, O .  
HYDRATIC OF  MAONE SIA ,-C . H ,  Phillips, N ew  York city. 
HYDROOARBON FURNAOE.- G .  w. Morris 8! al., Baltimore, Md. 
PUMP VA.LVE.-W. Painter, Baltimore , Md. 
RAISING SUNKEN VICSSELS.-H . F .  Knapp, New York city, 
RENDERING TALLOW, ETC .-J. A. Miller, Providence , R. I .  

SCREW MAKING M 'CBINE.-W. H .  Post, Hartford, CODD , 
SNAP CONNECTOR .-S. Reynoldl, Pittsburgh, Pa. 
TESTING WOOD, IRON, ETC.-R. H. ThurstoD, HobokeD, N. J .  
VENTILATUIG Wnmow.-Bradley Window Compey, New YOrk city. 

Thfs very excellent and orlglDal work has loDg been waited for by sclen 
tillc meD. The ravld growth of chemical science SOOD makes our text books 
become antlqnated, and the best works on analytical lnvestlgatloDs hlth· 
erto pnbllshed have not been able to embody many theories and results 
which are universally recognized as trne. It Is not probable that Freeenius 
wllJ ever fall to be read by stndeDts ln chemistry ; but we must look to more 
modern writers for works dealing with contemporary scleDce , of which 
Prefes.or Thorpe's book Is an admirable speclmeD. 

MECHANICS' GEOMETRY, Plainly Teaching the Carpenter, 
Joiner, Mason, Metal Plate Worker, and Other Artisan, 
the Constructive Principles of his Calling. Illustrated 
by Accurate Explanatory Cardboard Models and Dia
grams. By Robert Riddell, Author of " Hand Railing 
Simplified," " Practical Geometry," " The Carpenter and 
Joiner," etc. Philadelphia : Published by the Author, 
1214 Hancock street. 

This Is one of the most valuable practical: works whlah has:oome under 
our notice .  The problems dealt with are judiciously selected, and contalD 
dlrectlons for nearly every useful form. But Its especial merit lies In the 
l lIustratlons, of which the parts are movable from thc cardboard on which 
they are printed, so that the desired pyramid, octagoD , sloping roof, cone, 
or other form may be made by tho reader, at once affording a practical Idea 
of the CODstrnctlon Intended to be llJnstrated. The text of the book Is 
clear aDd conCise, and any mechanic who wishes to ascertaIn the IIrst prlD. 
ciples of rules o f  construction in common usc, 8S well 8S those in search 
of Improved methods, will be able to acquire from I t  a good kno wledge of 
practlcal geometry. It Is altogether a volume of the highest value, anil Is 
likely to do much t o  promulgate sclentlllc knowledge of the usefnl arts . 
In the Interests of our .kllled workmen and the cauae of teChnical educa· 
tlOD, we wish It an extended clrcnlatlon. 

THE LARYNX THE SOURCE OF THE VOWEL SOUNDS. By 
Thomas Brian Gunnin/!" New York . Baltimore : Jour· 
nal of Dental Science Office , 86 West Fayette street. 

An elaborate ,../tUm. of the statemenlo of Profe •• ora Tyndall ,  Helmbolz 
aDd ethera, In anpport of the author'. own views aDd reasoDIDg :::::� 

[FEBRUARY 1 4, 1 874 .  
THE ANIMAL KINGDOM, Volume II, No. 1 .  Published by 

the American Society for the Prevention of Cruelty t,o 
Animals. 

A pleasant and useful Uttle publicatlon , well suited for the perusal of 
yonDg people, In whom It Is likely to create a sympathy for the objects of 
the praiseworthy Institution by which It Is lssned, aDd to teach all of us to 
respect and help those who cannot help themselves. 

THE WORKSHOP for January conta!ns a continuation of n. valuable arti . 
cle on the Vienna ExposltiOD In connection with art Industry-more espe · 
cla lly, In the present number, with rcference to gold aDd silver work. Ti le 
usual large proport ion of admirably e:tecuted engravings of the IInest pro. 
ducts of Europe&n decorat1ve artists are added. nod comprise some exqul 
sfte designs In cabinet work, mllral decoration, jewelry, etc. In oruer to 
re llder the advantages offered of practical utlllty, a large sheet of work· 
Ing drawings is mpplled . PUbUshed by E .  Steiger, Nos. 22 and 2 1  Frank· 
fort street, New York city. Subscription, $5 , 40 per year. 

We have also received from the same publtsher tho IIr"t Dnmber of ART 
WOEKMAlfSHIP, a supcrbly printed periodical which Is designed to form 
a complete historical atlas of art work . Its object I s to present, by 
finely executed engravings on separate and detached pages, together with 
the necessary letter pres. ,  full descrlptioDI of the treasures of public 
and private collections, the admlttpd masterpieces of churchcli, monas· 
terles, aDd tOWD halls, and, 1 0  fact ,  of all known objects of art which 
wl\l serve hoth to edncate the taste and supply good models. The work 
Is to cover a wide ground and embrace the subjects of wearing appare l ,  
embroidery, and lace. vessels In clay, glass , and crY8tal � , goldsmith's work , 
wrought and cut Iron work , paneling and wood mosaic ,  wall decoratton , 
bookbinding, and, In brief. eyery thing of ,'alue to followers of artistic 
pursuits. Each part contains a colored plate and Borne six or Beven plain 
engravlDgs OD heavy paper. Issued In twelve monthly parts, at $1 each , 
or at lII0 per veal;. 

�tttnt �mtri(nn nnd Jloftign fgattnt�. 

I m proved Seed Sowiull lUae h i n e .  
We have recently been favored with a descrlp tton of an improved secder 

the Datent of whIch Is OWDed by �Ir. Christian )lonooIl, of Moscow, Iowa 
county, 'Vis. , the inventor of the new auger illus trated elsewhere in this 
issue. The machine. i t  Is stated, has been In successful use for some:: time. 
and has developed many Important advsntage. . The essential features of 
the device consist In the seed-distributing mechanism, which IDcludes two 
seed boxes, one ID froDt of the other. The bottom ot the larger box Is 
formed of alterDate plates and angular surfaced blocks, In Ihe former of 
which arc holes . Beneath these orUlces and extending acr08S the frame i R  
a cyltnder, around the circumference of Which circular recesses arc cnt to 
correspond with the apertures In the bottom of the recept.cle .  The cyHn 
der Is so arranged as to slide In Its bearlDgS 10Dgltudinally , so tha t each 
hole In the seed box may be over onc of three sets of circumferential 
recesses at wlll, and govern the quantity of seeu to be dellYered. These 
sets are of different sizes .  There Is " revolv Ing shart Inside the cylinder 
h&vlng arms passed loosely through hole. made therein .  By this mea ns the 
seed Is agitated and caused to fall through tile aperture. in t il e  bottom and 
till the rccesses I n  the cylinder as I t rotate" below. A brush sU1tably 
arranged cuts oft" the flow, and the cyl inder, continUing· I t s  revolution , 
throws the graill into tu.bes, and thence lnro other condUits , t he  lower ends 
of which furrow up the grouud in advance .  The 8l11all('r seed box 8,)so has 
a beater .haft within, and supplies Its seed to ft cyll;::der below, In whic h ,  
however, there i s  bu t  a sIngle radial recess. t h e  size o f  which can  be gov 
erDed by suitable means. This may be used, the other mechanism being 
out o f  gear, to dlstrlbnte the seed at Intervals, the grain being delivered 
to the tubes of coursc bnt once at each rotation o f  the cylinder. There 
are threc seed tubes or drms which enter the ground. and which make rows 
live Inches apart. They are governed by suitable mechanism so as to he 
easily raised from the ground, and arc also prevented from brcomlng easily 
clogged. Attached to the rear of the machine, which I s  mOllnted oll wheels 
In a suitable frame by a draft bar anu Ilrawheau, Is a roller above which 
the driver's seat Is disposed. This at tachment I s  provided with all mao 
chines, or ,  If the apparatus be IIrst pnrchased separately, It can be supplied 
at, we arc Informed, a small cost . The use of brushe s  ID cutting off the 
gralD preveDts aDy Injury to the kerDels, and the mechanism, I t Is stated 
measures out the seed with exactness . The mochlne can be used for plaDt. 
Ing corn or other grain, either In drms , hlJls , or check rows. I t  Is readily 
adjusted to snit the dIstance apart of the hllls and the quaDtity of seed to 
be delivered. The owner of the patent adds that the Invention has beeD 
quite thoroughly tested and extensively manufactured ,  He I s  desirous 0 
Increasing his facllllles, howe,·.r, and wishes to dispose of tcrrltorlal 
right. . P&tterDs furnished at small cost . Furtber particulars may b 
obtalDed by addressing as above . 

Improved Device for Cleaning Steam Gen erator". 
David L. Latourette, New York clty .-Thls lnvenllon proposes to p IOv lde 

s team boilers wi th independent Bnd permanent p ipe connecti ons, the SRme 
baving cocks or " alves, whereby. as soon as they Brc blown oft'. a current 0 
steam or othel' lIuld may be forced through the bOilers, sold current b l ' ing 
impelled by suitable means . The Inj"ctl�n pipe Is attached to the boi ler a 
one end on the upper side, and the discharge pipe or conncet l on  at the 
diagonally oppOSite eDd. Thus the current of steam or other lIuld acts on  
the  scdlmentary deposit Immediately around the  po i n t  01 entrance , and  
thence extends Its lntluence to a l l  t he  remaining parts of th e  Inner surfaec 
of the boller, aDd, drlvlDg the same before It, carries It toward the lowest 
and most distant point, where It Is forced ont of the bolJer through thc pip 
COnDect lon there applied. 

Improved C o m po n n d  Tool . 
John Dillon, New York clty.-The hammer head Is provided with a shor 

handle ,  which Is made hollow and with a square socket in the outer end to 
adapt It to be used as a wreDch for turDlng bolts, DUts, etc. UPOD thp. outer 
snrface of the end of the haDdle Is formed a screw thread to lit Into thc 
hollow haDdle. The shanks of a small gimlet and of a brad awl arC! attached 
to the oppOSite sides of the bntton, which has a screw thread cut npon I t  
edge t o  li t  IDto the screw thread o f  the handle . By  reverslnl: t h e  button 
the brad awl or gimlet may be made to project as ODe or the other may bc 
required for use . A small set screw, which screws in through a small hole 
In the handle, prevents the disk from tnrnfDg wheD the tool ls tnrned back 
ward. The outer end of the haDdle JS notched, and the Inner surfaee of ODe 
or both the jaws thus formed I •• errated to adapt them to serve as a wreDch 
ODe DUlle jaws Is sharpeDed to serve as a flue screw driver, aDd the othe 
IsmutJ.to serve as a coarse screw driver. ID the hamUler head, near the 
claws, tao formed a sockat, IDtO which tits the brad aWl, where It Is secured 
ID place by a set screw, As thn. arranged, the tool becomes a crank fo 
turnlDg a shank or other object .  

I,opl oved Shoe Fastenin&,. 

Bamnel Babbitt, Brazil, Ind., assignor to himself and William E. Sibley 
Boston, Mass.-The flap of one quarter covers the slit at the instep an d 
overlaps the other quarter, so as to close the slit as tight as possible agalns 
water and dust. A strap I s  attacned, near one end. to the flap near the bot 
tom of tlie silt, passes throngh metal loops on both !lap and l>ody of the 
slioe , ln  a zigzag cou .. e to the top, and Is doubled through a buckle, aDd 
attached at Its upper end to the lIap. The doubled portions passing through 
the loop allow of loosening the shoe sufflclently wlth,ut drawing the strap 
out of the buckle, thus saving consIderable lDCOnYenience that would 
attend the PUl\lDg of It out. 

Im proved Grain Drill.  
Samuel Hart, Fulton, N. Y.-A long grain hopper extends across the front 

portion of tbe machlDe with a chamber Into which the grain escapes throngh 
the pas.age, whIch Is regulated by a gate. The side of this chamber Is made 
to lit DP&rly half aronnd a small dropping roller containlDg pockets, oppo. 
site which there are slots, through which the grain passes Into the pockets .  
The roller has as man� pockets as there are to be drms ln the machine, and 
eacb pocket dlschargel lDto a spout for SO>WiDg In dri l l. . The drill stocks 
may be readily released for adjnstment or removal. The dropplDg spouh 
tennlDate over the drill tubes, aDd have , whea tho machine I. to be used 
for plaDtlDg, a gate or valve closlDg agalDst the 10wer rDd by a �l'rlDg phanl>; 
to retalD the ,raiD UDtll lt ehould faU lnto the hUl. 

© 1874 SCIENTIFIC AMERICAN, INC



FEBRUARY 1 4, I �74.J 
Im p l'oved I'rlnter'. S i d !'  !,!tlck a n d  Quoin. 

j<'rancls Keeh n ,  Milwaukee, Wls,-The object of thIs InventIon l a  one for 

tbe use of prtntpTs, consisting of an Impro ved side s tick and quoins, by 
which the forms may be easily set without Injurlr.g the ImposIng stone, 

and firmly retained during the printing process. The invention also con· 
ststs In constructing the siue stick with wedge·shaped scctions, which are 

wider at  the base,  formIng a projecting step, along which the wedge.shaped 

q uoins.  w ith a similarly projecttng' top 8tep, nre guided, 80 8S to confine 
the t yp e  in the c h _ s e . 

Tlu proved l»i auo n n d  OrJ;tD.D Attacllloent. 
Leon J .  Fl'tm a u x .  ?\ew OrleQ.ns,  Ln . -This Invention consists of movable 

hoards,  h a r i n.� p i n s  and brtdgPB arranged on one side in the order of the 
Ill u s i c , l I k e  t h e  p r oJections of the barrel  o f  a musle box. This is caused to 

" I al e  along the  top ot' a hox by a hand crank a n d  su itable gearing. In the 

hox arc leyers  corresponding to a l l  the keys of the plano and organs, can· 
n ec t e d  by sll i tnble contrivances with cushioned plungers or hammers 

which arc 111 a de t o  str ike t he keys of the instrlllllent when the proj ections 
,1 1\ t h e  moyill ::;- board come t n  c o n t !l c t  wit h  the levers.  The piano or organ 

is t h u s  c�used to play t h e  p l c e e rcpresented on t h e  board by the proj ections. 
Dfftcrcnt boards w 1 l 1  be ulled. for d i trercnt tUllCS. The box containing the 

apl lura t �ls i �  s o  c o n t r i v e d  t h a t  i t can be applied to fi U y  piano a n d  organ by 
R i mply p lac1uJ! i t  on the fro n t above the keys.  nnd s ecuring it by clamps 

flnd adj ll s t i llg' devices  nt tnched t o  the box, forllling a Simple and Ingenious 
contrivance . It l'e q u i rt's  four or more boards for each tune, as the parts 

arc a l ways rcpeated alternately,  and eacll board is used in the order in 

wl: lch itR part of the tune i s  played, th� vth ers being removed. 

I m proved A .J.j nstable lIan ll""" for MirrorM, ete. 
.James ,,"'-rlght, � e ,'.  York e l t y . -This inycnti on hn� for its o bject to fur ·  

ll ish a n  hll proY('(} dr ,'h' e enaiJling' the mtrror o r  picture  to b e  l:ung without 
i n, jllri n g'  t h e  I d a � t ('ring or entting thp w o o dwork of the hou!w , and w i t h o u t  
t h e  u s c  of R t c p  l a d ders ('Ir o thercoll t r l vunec8 for a t t a i n i n g  t h e  reqUisite 
hi/Z'h t .  The device CO:l f5i s t s  of an npper str ip  of wood which is hung upon 
It n a 1 l 1 tl t h e  wa l l .  The lower part of this stri p forms a tongne which i s  

y luttcd ,  and whf eh c n t t' f''' a d o v ctnO grooye made longitudinally i n  a sec

ond 8 t rl ) ) .  A square b o d i e d  b o l t  an d  thumbserew passes through the 
l o v,'er  r-trfp aud t o n g u e ,  ,.;0 t lw.t  the t w o  may be clamped in any position. 
The upppr  ('ltd of t h e  l o w e r  str Ip  terminates in a band wh1ch cncircles the 
upper stri p ,  sen' i ll g HS a keeper for the latter, a n d  also alt a support for the 

hook whIch sustains  the mirror.  

I lII provt�d �e'vinll IUacb i n e. 
Theodon� A. ,,'c lier,  Philadel p h i a ,  Pa . ,  assignor to Albert 1.a throp Hun

,ron .-The tlrst  part o f  t h e  i nv e n t i o n  COll Fists of an arrangem�llt of a rohlt

i n g  l o o p e r  and a vibrating loop spreader for opening the loops wide enough 

for pussing 0 c (>l111nercial s p ool,  so that the rotatin g looper shan fint t a k e  
the t h read from tile needle  tl IHl  o p e n  the loop t o  some extent before the 
vlbrat;ng spreader tukes it ,  inRtead of t h e  reyerse arran gement, whtch has 
been befure used. l�r t h is a rrangt:!ment,  it i� claimed, a much shorter 

u n d  s t i ffer l1 (' c d l e  enn be used,  aud there 18 less l iabi l i ty  of the needle 
sprlngin� OW;", y  from t h e  looper and miSSi n g  sUtches.  The second part of 
t h e  l u v e u t l o ll cOli s I s l  s i n  the  arrangem ent of a n  upper thread take - up, to 

operate i n  c o n n e c t i o n  with the unuer bulged plate take -up, h eretofore 
u s e d .  Whcn the spool  has passed t�lrn ngh th e l o o p s ,  and the flpreader 

begins to  go bll e k  to rrlease the loops, the bulged plate enters it, Bnd 
dra w s  the thread laterally over its swell.  so 8S to keep the necessary ten· 

s ion on the slack giYen up by the spreader. At the same t!ffiC the upper 
t.ake . u p  hegins to ris e ,  the needle arm, having- previously reached the 

upper lim i t  01 i ts mo vement and begun to descend agaIn, acts, in can

. 1 u n c t i o n  with th e bulged plate, to  keep the loops taut . The bulged plate 
escapes through the l o o p  aa  fast 8S It I s  taken u p ,  and the latter passes off 

the horn a s  i t  vani s h e s ,  the horn preventing It from bei ng caught b y  the 
needle and t h e  spreader .  

I m proved Curr.aln Fixture.  

Henry K .  'Yarner a r. f1 Charles E .  Bmfth , Rochester, Minn.-Two wooden 

bars are connected together lon gitudinally, so as to be at right angles to 

each other, a n d  are provided with Suitable pye bolts , so 8 S  to be suspended 

from l h r  upper part of the wtndow casing. The curtain roller i8 pivoted 

1n 8nita ! ) le  hracl{cts  sccured i n  the angle between the bars. One bracket 

i s  detat.hahly  Rccurcli to the bars by a pIn , f!0 that by drawing out said  pin 

the braei:;:t't may be s w u n g  outward a n d  t h e  roll e r  detached. The shade 

j� ,," o ll ll d  n';"JOll the rol ler  by means of a cord, one end of which is a ttached 

to a s p o o l  a ttached t ')  one e n d  of the  roller,  a n d  which Is wound upon s81d 

foIpool  by dra wing down o r  unwindll1g the  shadc . The cord passes through 
a guide 110tcll formed tn the lo wm- edge of the vertical har, ',vhere it is 

kept in p l n c e  by a p I n ,  80 that by witb drll wl I1g the said pin the curd will be 
rel e a s e d ,  so 8S to be detached with the shade aud roller. The c ornice i8 
hingeu to t h e  forward edge 01 t h e  horiz ontal and upper bar, and Is 8U 
form e d  as to pass  aronnu the forward side of the roller, 80 as to covel' the 
sai (I 1'01 1 1' 1'  auu p r o t e c t  the shu de from the falling dust.  The end parts of 

t.he cornice f it  an:1 rellt u p o n  the brackets . To the lower edge of the bar 

I s  attacllPd a c a t ch which is made with a t apertng slot,  so that by moving 

tIle cord i n t o  the narrow part of said s lot  it will be held securely, holding 

the shade in any ucsired position. 

I mproved (�arpet �tr('tcher Rod Tackel'.  
?; adock A.  'Val'll, Pittsfield,  �la8s .-This Invention is  an improvement In 

the c laS:-l  of i m p l.emrnts for slmultnlleOl1sly stretching and nailing car· 

pets ,  in which a hammer antI tack or n a i l  conducting channel and too thed 

pusher a rc lll a i n  c lemcLl t s .  T o  the lo wer end of the handle Is  rigidly con
nCf'ted,  under su itable  angl e ,  nn upr1ght guf de piec e .  which is provided a t  
i t s broader l o w e r  part with  forward curved teeth f o r  t h e  taking h o l d  and 

stret ching ot the carll c t .  In a recess in this guide piece ,  and s u pported by 
a spiral Rpring above thc s a m e ,  is a sUll ing bolt, the u pper end of which Is 

struck by a hammer head.  The latter is secured to a. curved lever 

pi TOtt!d to the handl e .  The lever projects  at some distance below its 
fulcrum, and is c o n n e c t e d  at Its end with a curve(l rod which is operated 
by a shorter han d l e .  The t&ck conducting and feeding arrangement is 
placed int o  a. recess at the u p p e r  side of the lower part of the handle. 
adjoinIng and openin� intc t '. , e  T shaped recess of the guide piece. A 
T 8haped tack conductor sHdp ,; in inverted pOSition in the recess by the 

action of a coned spring, on it :  upper part, projecting into the recessed 

part o f  the guide pIec e .  The U "haped carpet tacks are placed one adjoin· 

ing the other 011 t he central part  of the conductor, and held thereon by 
means of a covering p l a t e .  The tacks are fed into the recess of the guide 

pIece and acted upon by the spring b o l t ,  wbl.h drlvcs them Into the carpet 
at the required tIme. 

I m pl'oved Steam Cooker. 
John Bentz, Parkersburg. West Va . -This invention Is a steam cooking 

apparatus, which admits the s team t o  the victuals in each part or drawer 
thereof on dosing the drawers , shutting 011' the Bteam on openlBg the 
drawers. Ko steam can thereby escape and burn the fingers, but the 
cookcr works uniformly with the full heating power. The different parts 
of the cooker ar6 arranged above cacll o ther. separated by partitions. and 
c O ll Ilected  ut their rear sides w i th Ii. vertical extension of the boiler. The 
s t e ll Ill enters through sll ort  tubes,  with valves appl1ed therein, opening 

i nt o  larger tubes of the drawers, with horizontal g u i de pillS, which push 
t he valycs open when the drawers arc wlthin the c o o ker, and shut off the 
!:I t eam when t he  d;<\.wers are opened for inspection. 

Impl'oved Hemmer for "ewina- IlIachlues. 
Louis Sexauer, Brooklyn, N. Y . ,  assignor to himself and John B. Chris· 

t o fi'el,  BrooklYll , E .  D . ,  X. Y.-The inventi on consists of an auxillary 
presscr which is empluyed in combination with sn extension hemmer. It 
consis t s  of a SPl'lDg pla t e  bolted on the plate of the hemmer. and a second
ary plate  provided with an a :lj nsttng screw. The spring plate is secured 
adjustablr, and so arranged that the end wlll rest on the top of the machIne 
presser, to be l ifted up by It, whlle  the plate Itself tends to spring down on 
t I le  d o t h .  Tile  secondary plate  Is to he forced down upon the cloth at tbe 
o u t � r  e �d ,  t o  p r e 3 9  an'! s m o oth the fold down fiat,  so as t o  run along the 
g o id e  pro p erly to goide the hem to the ne edl e. The adJusting serew is  t o  
r e g u l a t e  t h e  u i s t :.l Il C e  of the secondary pllte from. the spring plate , accord
I n g  to the t ll i e l{ u e , .;  of the cbth.  For example, If the cloth he IIl"ht and 
t h i n , i t  s : tnltl bo :,, 1 j u , t e d  l o wer than if the cloth be th Ick, beeause the 
se lVin;; Ill ,chiuc pres'er  pres,es do wn Into tile thick cloth , and the Illtter 
will uo  :1 1:;i '�r rdhtl rely to tile point of  s upp nt of the sec')ndlrY presser 

J tituiific .!mmtau. 
Improved Brida-e. 

James Valle ley, Canton, O ,-For constructing metal arches for hrldges 
thl . inventor proposes to make hollow trunks, either of four or sIx sIdes, 

formed of ht plates, or some of 1Iat plates and some of lattiee bars, 
united at tbe angles by angle bars. These trunks have a section of the 
form of Il trapeZOid when fonr sided,  Ilnd of the form of two trapezoIds, 

plaeed base to base, when constructed wIth sIx aides. The shoe for the 

end of the arch or chord Is formed of two metal pieces, one of whIch 
re ceives the end of the chord on Its face, and is Bupported by trunnions in 

bearIngs on the top of the other piece, which Is bedded In the foun �atlon, 
so that the pIece supporting the end can turn readily, IlS required by the 

expansion and contraction of the arch. 

I m proved Draft Equalizer. 
William McClelland, Sr., Fowler, Ill.-The object  or this InVentIon I. to 

produce 3" e q ualizing attachment for three horses , to be appUed to reap
er� aud other vehicles, by which a greater effect is obtained, and the side 
draft regulnted. aR require d .  The weight of the t ongue on the neck of the 
h orses may also be adj usted. ' The invcntion coosists  of a curved bar which 
is n.ttncl w u  to the tongue, and carries the rear extending bar, with l'pgula t 
i o g  rod, \\·l1lch connects with a n d  is adJustable on a cross b a r  of the hounds 
Jl�th bars together s u p p ort the equalizIng bllr, and allow the adjustmen. 
of the raame i n t o  anr required positi on. 

Improved C a l' Cou pling. 
Thomas Rens Land, Grass Valley, esl.-The lin k has at eBch end a ft.at, 

spear.shaped head which, when the cars come together, enters 11 spiral 
openIng In  a clreular blOCk, As the llnk Is pushed tlirough thIs spIral 
openlng, 1 t  turns a block one quarter around and 11fts up a weighted lever 
attached. 'Vhen the spear-shaped head of the link has passed entirely 
through, the weighted lever drops and retnrns the block to its original po
sition,  which po�ltton is such that t h e  narrower width of t h e  spiral  o pening 
will be crossed by the broader part o f  the spear h end of the l1nK, alld there. 
forc the l i n k  will be prevented from being withdrawn through the opening. 
The block is held In the drawhead by a Circular flange or a second block, 
which enters a corresponding clrcumferrntial groove In said first block. 
The 1Ianged block Is secured to the plstes by bolts. The link Is sustaIned In 
a h orizontal position,  and guided to enter the spira l opening by the as�lst
Q.nce of the socket ptece,  wlJicll has a square stem which plays back and 
forth in a S l j iH-.·e hole in  the center of the blocks. The spiral springs con
nectll1g the � -i.em to the blocks operate to relieve the cars from the effects 
of the shock of meeting when in the act of coupling. The end of the link 
closely fits in this socket pIece, the other end of the link beIng held in a 
similar manner in the coupling iron of the car adjoining. 

J m p l'ovem pnt In the Propllhdou of Vessel8. 
Charles P .  )Iaco witzky, Corpus Christl, Texas.-Thls invention has fur 

Its object to Improve the constructIon of th e devIce for whIch letters pat

ent K O . 1 3iU94 were granted February 18, 1873. The piston r o d  of a steam 
engine is secnred to an arm which passes through a slot In the bottom or 

side of the vessel and a slot In Il slidIng frame, and Is rigidly attached to Il 

rack bar. The latter slides upon the frame and engages with a gear wheel,  
.ttached to thc paddle, so that the .ald paddle may be projeeted and with· 

drawn by the movements of the said rack bar. The paddles are pivoted to 

the sliding frame, so that they may be carrIed back and forth by and wltlI 

said frame or plate in Its movements. By suit able construction the arm 

and rack bar will  be first moved to adjust the p a ddles, and the rack bar, 
paddles, and arms will then be moved together to make the stroke. The 

mechanism of the parts may be so adjusted with respect to the piston rod, 

that the paddles wlll he prOjected upon the forward or baek stroke, a a  may 

be desired . 

Improved Valve. 
George R. Crane, Painc8v11 1e ,  O.-The disk of the valve is surmounted by 

a hollow cylindrical extenston, which Is enclosed in a cage formed of three 

vertical standards, suitably sccured at their lower ends. These standards 
prevent the valve from tllting 1aterally, and have Rtnds at their upper ends 

to keep the same in place. The valve is secured with a ring Of leather, fitted 

Into a recess tn its face which is secured by a clamping disk, nut and bolt. 
The valve seat in the bottom plate is made in two parts, of which one Is  in 
a fiat plane, and the o ther Is conical or concave. With the 1Iexlble bushing 

of the valve COllst ructed to correspond with these forms, all the advantages 
of both for securing B tight joint are claimed to be obtained, a s  the elastic 
substance will shape itself to both "parts, and afford greater security. The 

valve can be removed readily for repairing the bushing by unscrewing the 
fastening of o n e  of the standards, and the bushing can be easily taken out. 

ImPI'oved Cal' Cou plhlil'. 
Haml1n G. Hm,sell ,  Lincoln, TI1 .-Each dl'awbar 1s provided with a coup

ling hook which ts pivoted,  a t  the rear end of the same, to a strong vertical 
rOd. A strong ban d spring Is connected t o  a hook and placed In such a 
manner between it und the side of the drawbar that the force of the same 
pre.ses tbe hook toward that sIde o f  the drawbar. The OPPOSite side of 
the drawbar Is made with a solid inclined part at the mouth for the easy 
enterIng of the coupling hook of the adjoIning car, whIch part i s  supplle<1 
with a vertical groove along Its rear edge, int o  which the hook locks. A 
catch plate fs securetl to the side of the drawbar in the rear, so that its 
front part bas an ela.sttc spring.like actio n .  On the approaching of the cars, 
the hooks lock Into the vertical grooves. For uncoupl1ng, a suitably ar .. 
ranged lever Is carried sidewise, so that the catch plates act on the ends of 
til e hooks a n d  dl.eRgage them from grooves, The play In vertIcal dlrec. 
tion which Is given to the htjoks along the grooved parts allows the coup
ling of carB of  dilferent hlghts ,  while the side playof the ho oks Instantly 
dIsconnects the cars when any one should get oll' the track, 

Im pI'oved Sash H older. 
Samuel Charc, l\lfanus, Conn.-Thts Invention Is intended t o  furnish 

means for holding window E!aahes in any desired po sition, and for fastening 
them when they are down. The sash is rilised by pushing b a ck the catch 
by means of a knob whIch releases " lip. The catch Is held back until the 
sash Is In the desired posItion, when the knob Is let go , The pressure of 
the spring Is desIgned to counteract the welgbt of the sash to some extent, 
but th e catch, being free to turn on Its knob pivot, actus an eccentric Ilnd 
seeurely holds the sash. 

I m proved Mechanism for Towina- B oats. 
G i les S ,  Olin, Deer Lodge, Montana Terr,-The tng boat Is provided wIth 

engines for furnIshing motive p ower, and a propeller wheel Is made to op· 

erate at the stern, A drum to supported on a hOrizontal shaft by stands 
which Ilre attached to the sides of a frame. This drum Is revolved hy the 
motive power wltb the shaft when wInding up the two ropes, and on the 
shaft when unwindIng It. The drum I s  given a slight longitudinal m otion 

by means of a lever, which couples It with the gear wheel on the drum 

shaft. Tbe motive power Is applied to the propeller hy means of a central 
shaft, The propeller shaft and the two shafts are coup led together and un· 
coupled by means of a shIfting lover, the propeller wheel being used only 
periodically, or to move the tug ahead and unwind the rope. The towing 

of the bO llt, or train of boats,  Is  done whlle the tug is anchored and station
ary. The towing rope may be of any length which can be conveniently 

wound on the drum. One end of the rope Is attached to the drum, and the 
other end to the traIn of boats. The drum Is thrown Into gear wIth the 
shaft., and the train of boats Is drawn near to the tug by revolving the drum 

and windIng up the rope. When this Is accomplished, the propeller wheel 
Is blipped Into gear and the tug is drIven ahe.d, while the drum Is uncoupled, 
so that It l evolves freely on the shaft and unwinds the rope. When the 

rope is unwound, the propeller wheel is uncoupled, the tug is anchored, the 
drum is thrown Into gear, and the rope is again wound up, and this process 
Is repeated as rapidly as desired. 

Improved Glove Tnrninll' Machine. 
FrederIck Vanderpool, lIIay1leld, N. Y., a.slgnor to himself and James E.  

Wood, of same place.-The object of thIs Invention is to furnIsh a conve· 

nlent glove- turning machine, by which all the fingers and the hand part, 

with the exeeptlon of the thumb, m�y be turned simultaneously In a rapid 
an<1 easy manner. The Invention consists of a stationary frame wIth llnger 

tubes, over whleh the glove t o  he tnrned 10 placed, A sprIng frame with 

hand hoard and nnger rod slides In the stationary frame, and serves , by be 

Ing pressed down on the nnger ends, to carry the glove and hand part o ver 
It by one upward motion of the Bame. 
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Improved Grlndlnll' lUill. 

D avid A. Caldwell, JacksonVille, IJJ.-A spnr gear of ordInary construc. 
tlon la arranged loose on a shaft, with Its toothed rim meshIng with 8 pin. 

Ion on the runner spindle. The supplementary drivIng wheel Is placed 
under and supports the gear, being Itself fast on the same Bhaft. It lla. 
radIal slots or notches In the npwar<lly projectin g fiange formed around I t s  
periphery, to receive the arms o f  t h e  gear ; and sockets a � e  formed i n  the 
opposite Bides or walls of said slots, to receive spri ng8,  whtch bear against 

the opposite Eides of arms of the whecl. The sprt ngs ure so nrranged, as to 

strength and length, that one only wlll come in eou tact  with the whee] when 
driving one rlln of stone ; but,  when drIving two, the longf'st one will con. 
tract enough for the shorter one to come into nction, thus mal\ i llg the clas. 
tic and yieldIng capacity alike allpllcllble i n  t ile  nse of part or all of the 

power. To secure the springs in place, and connect the t w o  wheels  togeth 
er, plates arc bolted at their ends to the wheel, and coyer t h e  socketFi , con . 
tining the arms of the gear wheel in the slots of the w heel . The spindle 
step is mo unted in a steel bex, which is llxed on the end of the short arm of 
a lever,  pivoted on a pedestal which Is t o  be supported o n  a n  independent 
foundation. The long arm, which is forked or notched.  ("xtellds t o  a n d  em. 
braces tht� lower part of a temper screw, unuer a follow('r working up and 
down on gltlde rods, and o perated by the screw, which Is stepped in a p e .  
destal which supports the sllid rods by a b a r ,  the upper e n ds being connect·  
ed to and st ayed by another bar , through which the temper screw passes, 

b ut not screwing in H. The temper screw rod extends up through t h e  
stonc fl o o r  a. n d  a dial p l a t e  thereon, and has a pointer  and h a n d  cranlc or 
wheel, the one for turning it , and the other for indicating on the d ial  tlw 
extent of the movement of the sere "'. This screw is provhled with a Col .  
l a r  at its  bearings i n  the stone fioor, so t h a t  it cannot  m oye endwise. by 
which, when turned, it w orks the follower uj) o r  d o w n ,  Ilccording to which 
way t t  is turned, and thereby causes th':! vertical adjustmen t of t h e  s t o n e .  

Im proved B l a d e  fol' A gricu l t u r a l  I m pl e ment., 
"Tin Held Scott, Floyd Court House, Ya . -The obJect of thi!:; In,'ent ioll fl.i 

to render hoes and other agri�ultural hllplemcnts more dura b l e ,  n n d  i t  
consists i n  making the outer corners of t h e  hlade thick nnd rigi d ,  and 
making the blade thin,  or bringIng it  to an edge between the corners . 

IInproved Tl'ansfer A ppal'atuM tor ltai lroads, etc. 
Joseph Jones, Alfred Harley, and Charles H .  Fisher, Albany, X .  Y . -Tll i.  

inyentlon consists  tn an a pparatus f o r  gradually overcoming the in('rtta of 
and attaching cars, carriageil, or other vehlcle8 to a ca ble or belt, while tho 

latter i s  in continuous motion, and for IncreaSing or diminishing the adhe 
sion of the cable . 

Im proved IlIlJl Plcl. and Ham m el'. 
Allen H. Vanfossen, North Wales, Pa.-This invcn tton consistfl in a mil l 

pick hammer, which has a tap hole on one edge of thc holder. and whose 
head is provtded with a set screw, an oblong rectangular secket, nnd t :1 [. 

holes on sWe and edge. 

I m proved B reech Loadina- Fire AI'm. 
Joseph C. DaDe, La Crosse, Wis.-This inVf'ntfon i s  an lmproVPIllellt in  

breech loading, of the class  i n  which the firing pin or striker acts by mOIlH'n�  
tum, the movement of the h ammer be lllg arres ted just previous t o  the de·  
l ivery o f  the b l o w  on the cartridge. The Improvem e n t  relates t o  the COIl 
structlon o f  the striker with a n  annular recess in i t s  Jowor e n u ,  t o  a d a p t  1 t  
to receive the sptral spring which encircles the firing pin proper ,  and to 
arrest its movement and impart the requisite weigh t .  

I m proved Fa rlll Fence . 
Jacob Da.tsh, De Kalb, Ill .-Thls inyentlon relates to mel:.ns whercby t h n  

rails o f  a wire fence panel may b e  n')t only made much stron ger , h U t  

whereby i t  will be enabled to turn stock and all ow f o r  pxpanston a n d.  con 

traction by heat and cold .  It consIsts in makin g the rall of several pieces 
of wire, each fastened at one end to the post or another piece of wire ,  and 

then carried out and hooked by a bent end wHh a correflponding O D e  from 
the oppos1te direction, spfkes being thrown out on e � ch side of t I le  fen ce nl 
the poInt of junction .  With two wIres t o  each rall,  .plkes wllI t hus bo 
thrown out on each rail preferably at intervals o f  about a foot, moru 
or less . 

I m proved Routry Eudue. 
John B. A dt, Baltimore, "Md.-This invention relates to meanf! wherclly 

ro tary engines may be more conyenien t ly packe d ,  the p iston kept a lways 
radIal to the center of the sheJl. and the u 'ual clapping "olse avoId e d .  The 
invention consists fn a. combination with the case nnd the ecce n t ri c  shaft 
that carrIes the disk of the ring pl.te. and carrying pIston, and slotted to 
allow the saId .haft to move. 

Improved Sell.Adj u stintr Track C l eaner. 
James S. Hagerty. Baltimore , Md.-This inventio n relates to mean" 

whereby the dust,dirt. snow, or other obstllcles which are found upon raIl.  
way tracks, may be speedily and effeotually remo,'ed i n  a dvance of lhe 
wheels, while all Uabflity to fracture or displacement of the scraper may be 
avoided. This is done by means of a scraper, a scraper stock, a bar and u 
grooved lug, jointed and operating together In Il nOl'ol  and e!lectl,e 
m anner . 

I m llrOve(l Damper fOl' Stoves. 
Edward F. Cook. Omaha, Neb.-The object of thIs In ventIon is  pro vIde 

means for retaining stove dampers in any desired pos!t10n when (h(>,)" arc in  
use ; and it consists In a hoop or ring attached to the damper p J a t e  a t  right 
angles with the damper spInd le, so that the hoop or ring wIn bear a ga f n s t  
the pipe I n  whIch the damper I s  placed a n d  hold the latter in posit ion by the 
friction thus pro duced. 

Improved Lnbl'lcatinll' Jonrnal Box. 

Jean Morin, New York clty.-The object of this lnvcntfon i s  t o  furni�h a 
self-lUbricating journal box for a xles and shafts of 0 1 1  kinus,  whtch secure8 
an even and regular supply of oU to the bearings. Chambers extend yerti 
cally at the sides of the outer case of the j o urna l box, and contain the lubrl. 

eating on, which is filled in by means of tube from the out Side, w h i ch also 
indIcates the quanttty of 011 I n  the chambers by the hight of thc 011 therein , 
so that the requiSIte supply can easily and readily he regUlat e d  and kept up. 

The oil receptacles connect with cach other by means of nat, l a teral , and 
longitudinal channels, at Bome distance below the axle, which channels are 
connected by central and symmetrically arranged Fide channels with the 

bearing a.nd axle. The stde channels are wider at the base, n arrowfn g  t o· 

ward the upper end, and contain the wicks, which touch wIth �hetr upper 
ends the axle, and feod the 011 evenly to the same, The semi.cyllndrlca l 

axle beaI1ng Is cast of bronze and provided with top recesses and a down. 
ward projecting central guide tube, wbich fits Into the central channel of 
the case. The wIcks extend t o  the fiat lateral channels,  take up the luLrl· 

c atlng 011 and convey It by capllJllry attraction to the lower part and sIdes 

of the j o urnal In proportion to thc number of r o t ations of the same. The 
cap pIece serves to keep the side wicks In contact with the Ilxle . 

Improved Dropper for Seed Plan ters. 
Hermann H .  Koellcr,  Camp POint, Ill . -The bottom o f  the seed box fs 

formed with a circular recess in its center, in the sides of which are formed 
slots to receIve the sliding bar, by the 1ll0,"ements of which the dropper is 
opf'rate d .  To the center of the bottom is attached a proj e ction which 
passes up through the �lIding bar and forms a pivot for a star wheel, which 
is made with seven rays, the outer ends of which a r c  m a d e  more inclined 
npon one edge than the other, so that the point or extreme end of the  arms 
may be at ene side of the radtus passing thro-.zgh the Cf'ntcrs of the said 
anns. To tbe upper side of the sUding bar are at tached two wedgevshaped 

projections, which fit Into the space between the rays of the star wheel, and 
which alternately strIke an arm of the whee) and turn it thro ugh It alf tbe 
space of one arm. The dropping plate is made in the form of a circle with 

Its middle part cut away, and Is carried around hy and with the star wht: el. 

In the dropping plate, near Its outer edge, are formed fourteen holes 
arranged In a circle and at e qual distances apart, which receive the seed 

from the hopper and earry It to the dIscharge hole tllr<'ugh tile bottom 

through which It falls into the guide spout that conducts it to the ground : 
Upon the lower .Ide of the slidIng bar Is formed a projection whleh works 

In a slot in the hottom, and to the end of which is plYoted the end of a bar , 

the other end of which Is pivoted to a bar, which Is In turn pIvoted to 

the conduc tor .pout so as to detain the corn in tile conductor spout .  Thi s 
I. operated at each movement of the sliding �ar to allow the corn to dro p  
t o  the l!1'ound, 
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-�u$int$$ and �tr$onal. 

Tile Oharge for lnsertion under this head iJJ $1 a Line. 

Small Factory wanted in Connecticut, with 
20 Horse Water Power. Address !lox 8181,  New York . 

Engines 2 t0 8 H.P. N.'fwiss,New Haven,Ct. 
For Sale-Steam Saw Mill, Foundry, Ma

chIne and Blacksmith Shop, 75 Acres Land, three Dwell
I ngs, situated at Marydell , Md. &; Del. R. R., Md .  PrIce 
$10,000, Cash. Address W. W .  McKne t t ,  Marydell. Md. 

Hearing Restored-A Great Invent ion. Send 
stamp for particulars, to George J. Wood, Madison, lnd 
Mead's Patent Safety Explosive Bullet Cart

ridge, all size8. Circulars sent. John P. Moore's SOllS , 
204 Broadway, New York. 

Wanted-A Second Hand Stave and Head
Ing Machin e .  Address Seno & E hrsam , Enterprlse,Ka n .  

For Sale-Receipt to Plate Zinc Articles 
wIth Bra.s without Batteries. Sllverplatlng Glass. two 
minute s .  Samples sent. Address 250, Bri stol, Conn . 
A graduate of a German Polytechnic School, 

of practical experience, speaking Engl1sh fluently, de
sires a situation i n  a ma.chin e shop, where the results of 
his study and practice may be mutually adyontageous.  
H .  Bngram , 147 South 4th St . ,  Phlbdelphla.  Pa . 

A full �et of th,' Scipntifie Ameriean. from 
Vol . I .  for Sale . L .  V . Badger.�!9 ARhland a v  . • Chlcago .lIl .  

"'hat skillp<l Machinists say about J udson's 
Patent Lathe Chuck. H I never saw 8 0  good a chuck. 
aud prefer i t  t o  the U niversal . -l\1 . M . ,  of 'VUBOll M'f'g 
C o . ,  Springfield, M a s s .  " _ "  This is the best chuck we 
e yer saw.-Chlcago Bolt 'Yorko . "  Dwight Roberts, .Man
ufactnrcr, Wythe Ay . &.:: H e we s St . ,  Brooklyn .E. D . •  � .  Y. 

< I old Pens ma<le to Huit any hand, by C. 11. 
Fisher & Co. , 10� Fulton St . , N e w  York . 

Bv touching different buttons on the desk 
o f  the manager, he can communicate with an\" persoll in 
the establishment without leaving hIs seat. The )l1nla·  
t ure Electric Telegraph-Splendid for offices ,  factories , 
IShops, d w cllings, e t c .  Price only f5, with battcry. etc . ,  
complete for working .  )Iadc b y  F .  C . Beach & C o  . •  260 

Broadway, corner ",Yarreu St.,  'New York. The Sctentific 
American establishment, Xcw York. is  :fitted with these 
ll strumeuts.  

Foundry and Machine Shop for Sale. For 
particulars , address Bodine & Lohman, Jetferson City, 
)10 . See advertisement, insi de page. 

Vertical Tubular Boiler s-All sizes . Send 
for prIce list before p urchasing. Lovegro ve &; <';0 • •  121 

South 4th St., Philadelphia, Pa . 
Pulleys, Shafting, Adj ustable Hangers , &c. 

Send for PrIce List  to T ully & Wtlde, 20 Platt St .. N.Y . 
Diamonas and Carbon turnea and shaped 

for SCientific purposes j also, Glaziers ' Diamonds manu· 
factured and reset by J.  Dickillson,  64 Nassau St . ,  N. Y 

The New Elastic Truss presses uniformly 
all around the body, and holds the Rupture easy, night 
!l nd day, till cured. Sold cheap by the Elastic Truss Co ..  
688 Broadway, New York . 

Protect your BuildingH-Fire and \Vater 
proof ! One coat of Glines' slate roofing paint is  equal 
t o  four of any other ; I t fills up all holes In shingle.  felt ,  
t i n  or iron roofs-never cracks nor scales oft· ;  s t o p s  all 
leaks, and is only SOc . a gallon ready for use. Rooff:! 
examined, painted and warranted.  Local Agents w a n t 
ed.  Send f o r  testimonials . � .  Y. Slate ROOfing Co. , 
N o . 6 Cedar St . , N . Y. 

Teleg. Inst's and Elect'l Mach'y-Cheap 
Outfits for Learners . The best and cheapest Electrtc Ho
tel Annunciator-Inst's for Private Lines-Gas Lighting 
Apparatus. &c. G. W. Stockly, scy . •  Cleve lana. OhI o .  

Woolen and Cotton Machinery of eyer,Y de
scription tor Sale by Tully &; Wilde. 20 Platt St . , � .  Y .  

Stearn Engines-Special Machinery, Shaft
Ing. Pulleys &; Hangers . D. Frisbie &; C o  .• N . Haven . Ct . 

L. & J . W. Feuchtwanger, 55 Cedar St . , X .Y . , 
�Ianufacturers of S oluhle G lass. Water G lass or S1IIcates 
of Soda and Potash In all forms and q uantt ttes. 

Pat. Double Eccentric Cornice Brake,  m' f'd 
bv Thomas &; Hoblnson Clnn.,  O. Send for Circular. 

Dean's Stearn Pumps, for all purposes ; En
gines, Botlers, Iron and Wood Working :Machinery of 
all descrlpttons. W. L. Chase &; Co .. 98. 95, 97 Liberty 
Street. New York. 

Stove Pat terns to order-Also, for sa le a 
variety of new Styles. E. J. Crtdge , Troy, X. Y .  

Treati�es on " Soluble Glass ." $1 per copy ; 
on u � ickel," 5Oc. per copy ; on U Gems," $;j.2� per copy : 
o n ·' �'ermented Liquors," $3.12 per copy. Mailed free by 
L .  &; J. W. Feuchtwanger. 55 Cedar St . •  New York . 

Temples and Oil Cans. Geo. Draper & Son, 
Hopedale.  Mass. 

Mining. W recking, Pumping, Drainage, or 
Irrigating Machinery. for sale or rent. tlee advertisement, 
Andrew's Patent, inside page. 

Abbe's Bolt Machines and Palmer's Power 
Hammers a specIalty. S. C. �'orsalth '" Co .• )Ianches· 
ter, N . H. 

" Superior to all others"-for all kinds of 
work-L1met '" Co.'s French Flies. They are better. 
forged, be tter cut, better tempered, and cheaper than 
English files. Send for Prlce·Llst. Homer �'oot &; C o .  
S o l e  agents. 2 0  Platt St . ,  � e w  York. 

Price only three dollars-The Tom Thumb 
Electric Telegraph . A compact workmg Telegraph ap 
paratus, for sending messages, making magnets, the 
electric light, giving alarms, an d  various other purposes . 
Can he put In o peration by any lad. Includes battery. 
key and wires.  Neatly parked and sent to all parts of 
thc world on receipt of price. F .  C.  Beach & Co . • 260 
Broadway, cor. Warren St. .Xew York . 

Rue's " Little Giant" Inj ectors, Cheapest 
and Best Boller Feeder In the market.  W .  L. Chase &; 
Co. , 93, 95, 97 Liberty Street,  1' e w  York . 

L. & J. W. Feuchtwanger, 55 Cedar St . ,  N.Y., 
Imp orters and Manufacturers of ChemIcals for Mechan· 
ical arts. 

Brown's Coalyard Quarry & Contractors' Ap
paratus for hoisting and conveytngmaterlal by lron cable. 
W.D. Andrews '" Bro. 414 W"ter st.N. Y. 

Parties needing estimates for Machinery 
of any kind, call OD, or address, W. L. Chase & C o . ,  
93. 95 9 7  Ll herty Street.  Xew, York . 

Iron Steam Boxes for Stave Bolts & Veneer 
<Jutting Machines. T. H. Batley &; Vall. Lockport. N .  Y. 

Partners Wanted-We want to find one or 
two good careful Managers who have capital, t o  buy 'an 
Interest In 746 Acres Big Muddy Coal. heavy Timber and 
Farm land, who shall snperlnten d the Farming, a Saw 
Mill and Coal Shaft . Safe Investment. See " Iron Age" 
for Jan . •  1874.  Address Dobschutz '" Ahend,Belleville,IU. 

For Solid Emery Wheels and Machinery, 
lend to the Union Stone C o .  Boston. Ma ••••  for clrcnlar. 

For best Presses, Dies and FruIt Can Tools 
Bliss '" WillIams. eor. of Plymouth '" Jay.Brooklyn,N.Y. 

Jtimtifi' 
Best Steam Traps made,non-freezing. Scotch 

Tubes and Engineers' Supplies,  &;c. A.  G. llrooks. 426 
Walnut Street.  Philadelphia, Pa . 

Hydraulic Presses and Jacks, new and sec
ond h&nd. E. Lyon. 470 Grand Street. New York. 

Steam Fire Engines,R.J.Gould,New8.J'k,N.J. 

Peek's Patent Drop Press. For circulars, 
,ddress 101110. Peck '" Co .. ll"ew Haven. Conn . 

Small Tools and Gear Wheels for Models. 
List free. Goodnow &; Wlghtman,!l3 Cornhlll.Boston.Ms. 
All Fruit-can Tools,Ferracu te .Bridgeton,N .J. 

Lathes, Planers, Drills, Milling and Index 
"'achlnes. Geo. S. Lincoln '" Co., Hartford, Conn. 

For Solid Wrought-iron Beams, etc., see ad
vertisement. Address1Jnlon Iron MllIs. l'Ittsburgh. Pa •• 
for IIthograpk. etc. 

S .  C. C. will find a description of Mure and 
Clamond's thermo·electrlc battery on p .  24, vol . 29 . -C. 
R .  H. ca.n temper steel plow molds by the process for 
case hardening described on p. 362. vol.  25 .-S.  (: . C .  can 
brown gun barrels by following the dlre cttons on p p . I54. 
266. vol. 20 .-'1' . T.  C. alld others wri t e  to p oint out that 
the explanation of the compound level' on p. 1 1 .  vol. ao, 
should be "·:�G X 1 7·;)X20, weight bnlanced at AI" amI not " :�6 

X 1 3 X 20." cte.-N. Ko L. will find recipes for bl'HHH luetJ.ucl' 
and dtp un pp. 219, 282, yol . 29. Booksellers' addresses 
appear tu o u r  advertising columns.-A. W .  can arrange 
his lenses in a wooden telescope. aceol'dtng to the de
,crlptlon o n  p .  7, vol. 30.-H . E . S. will finu directions 
for making paste o n  p. 2HO. yol . 2B . -A .  G .  �.  will find di· 
rect1on� for making cid er vin egar tn our answer t o J .  
:F. A. on p .  58, vol. SO .  the process described in which 
wlll s crTe as well with elder a s  with mal t .  

H. C. asks :  How large should a cylinder be 
f o r  a circular wrought i r o n  boiler 18 lllches 1 n  length, 1 4  
inches In high t ,  with 5 two inch flues. capable of stand· 
I n g  75 1bs. pressure to the square Inch ? A. DIameter 
one 10eh. s troke teree. 

J. G. asks : What is the percentage of fuel 
sav� bl' feeding water Into a boiler at 200' when before 
it  was fed tn at 125° ? A. You do not send eno ngh data 
to enable us to answer this questi o n .  We can give rou 
tile general method of fi nding tlIc gain by Increasing 
the heat of the feed wa ter, and Yllll can apply It  t o  your 
case. Let lI = total heat of the .team . F = one tempera
ture ot' t't'cd. t'=n higher temperature ot' feed. Then 
t"- F 
TI -. X100 ::: per cent of gain by incl'easmg the temperature 

of the feed water. EXA�PLE : Suppose, in the case men
tioned by you, that the steam has a pressure of 60 lbs. by 

200 - 125 
gage. H = 120" 6' per cent of galn = 

1 207.g
- X 100 = 

6'2+ 

N. G .  asks : Can 1. t ransmit the power to a 
grIst mill by friction bevel wheels. one on the horizon· 
tal shaft whIch runs at 225 revolutions per minute. the 
other on 8 perpendicular shaft whence a belt leads t o  
t h e  spindl e ?  W h a t  w o u l d  b e  t h e  dimensions of t h e  
wheels, a n d  of w h a t  should I make them ? A. Y o u  d o  
not state h o w  much p o wer y o n  desire to transmi t .  'Ve 
think, however, that you wonld experience trouble in 
the use of wooden wheels. 

J. H. O.  sayR : One of your correspondents 
states that the heated hydrocarbon vapors are liable to 
spontaneous explosioLS when mixed with atmospheriC 
atr. May not Buch explosions occur in ordinary t emper· 
Atures ln the use of any of the light hyarocarhon ons� A. 
}'rom the great volattltty of some of the hydrocarbon 
compounds, we are inclined to think that what seemed 
like spon ta.neous explosion was really caused by some 
hydrocarbon vapor coming in contact with flame 8 t some 
dIstant point. In this resp ect Imp',re o r  Imperfectly 
refined kerosene is sometimes more dangerous than 
gunpowder, the volattle  intlammable vapors even at a 
great distance taking fire in contact with fia.mes, and 
leading like a train to Infiammable fiuld . We thInk. 
however, that there is a field here for careful experi · 
ment to determine the precise conditions under which 
thcse VOlattle compounds inflamc or explode . 

H. A. W. says : " I  read that, to make imi
tation s a p phires, I should take one ounce of paste and 
mix with two grain. of precipItated oxide of cohalt . 
What does the paste aUuded to con sist of ? What Is ox
ide of cobalt ?" A. The paste you mean is a very fusible, 
highly transparent, dense glass, also called strass, frit ,  
e t c . ,  a n d  iii  t h e  b a s e  of a l l  artificial gem�. There a r e  v a ·  
rious recipes f o r  makIng paste : t h e  following Is an Iml· 
tation of the diamond : Rock crystal, 1 .600 grains,  borax 
560 grains, carbonate of lead . 3,2(JO grain s ,  oxide of man· 
ganese 76 to 1 grai n .  Powder each separately, mix to· 
gether, fuse in a clean crucible,  pour into water, sep· 
arate any reduced lead, and again powder and remel t .  
PreclpltateJ oxide of cobalt i. prepared hy adding a 
solutton of carbonate of soda to a solution of Bul
phate of cobalt,  washIng, drying. and Igniting the 
powder which fall s .  This is what gives the transparent 
paste the blUe color. characteristic of the oriental sap· 
phlre. 

X.  A. '1'. asks : 1. What is the best com
p o und for making artificial ice,  and how must it be ap
plied ? A. A very convenient freezing mixture without 
Ice may b e  made by rapIdly dissolving 1 part nItrate of 
ammoma i n  1 part of water. This Is said t o  ca use a re
dUction v f  temp erature of 46° Fah . ,  or irom 60° to UO 
above zero . 2 .  "'�hat is the average cost per hundred 
lbs. of tce frozen by artificial process ? A. Ice in Kew 
Orleans m anufacture d by art1ftc!al means is sHid to be 
produced for $3 per tun ; hut with Improved machinery 
the time i s  probably coming when I t  wtll be made In our 
great cities for $1 per tun. 3 .  Where can I get the hest 
advice on piscicu lture ? A .  See the Science Reco'rd f')r 
1874. 

A .  H. W. asks : 1 .  What sized wire (insu
lated) and how much should be usel! for a heUx made 
of Iron one Inch by two feet, and hent In the common U 
shape? Should the iron he painte d ?  A .  1. It Is not  
necessary to paint the Iron. The force of an electro· 
magnet varies in proportion to the n umber of convolu' 
tlons of the wire, the quantity of eloctrlclty In clrcul a ·  
t t o n .  and the square roo t  of t h e  diameter of t h e  soft 
Iron. 2. Why does water feel so cold. alter having pep· 
permlnt In your mouth ? A.  It may be bec�use the 
nerves are rendered more sensitive. 

G. S. R. asks :  What is the stowage capacity 
In cubiC feet of a tun of Franklin coal. also of Lehigh 
coal ? A. We gave average values for the op"ce In feet 
occupIed hy a tnn of coal on p . 60. 185. vol. 29. and stated 
then that there was so much difference of weight In the 
various quaUties t hat It was Impossible to gtv. de!!nlte 
ftlrures withou t  more dat a .  

W. S. M. asks : 1 .  How shall I proceed to 
fill the boxes for a foot lathe spindle with Babbitt  me t· 
al ? Should the spindle he wrapped with a thickness of 
paper before the met.1 Is poured I n  ? A. It will he het· 
ter to use a pIece af paper. 2. Please give directions 
for making a hard. heavy. black paInt for the unfinIshed 
cast tron part s .  A. There i8  a black varnish made from 
petroleum that answers very well. 8. How much should 
the back gears dimInish the speed so as to turn wrought 
tron S inchep, ln diameter ? A .  You should arrange the 
gears to gtve the Iron a surface velocity of about 80 feet 
a minnte . In regard to your other questions, they are 
rather Indefinite,  as the dimensions you ask for are de. 
pendent upon many circumstances. It woulrl be well 
for you to Inspect some good lathes, and take measure 
ments . 

A. R. G. asks : 1 .  Should I gain any power 
In " small turbine water wheel by continuing two of the 
buckets spirally up the shaft to the top of the penstock. 
or would the wheel run too fast for the water at the top 
of penstock ? Would a close fitting or a wIde pen stock 
be hest If the whetl ls used u n der heads from 16 feet up
wards ? If thi s  is an im provement , would it be patenta
ble ? A. These matters could best be determined by ex
periment.  An exami nation of previouR patt'nts (see 
prospectus I n  our a dvertising pages) would be neces· 
sary to enable us to answer your last questio n .  

l{, C. M. asks : Could a �teel saw he used 
with economy in sa· wing ston e ,  using adju stable teeth ? 
l '!  have been experimenting with black carbons,but find 
it Is impossible to make them stay 111 their place B." A.We 
believe the dia m o n d  tooth sa w is found. to be more eco
nomical. 

S.  A. O.  say s : W e  have a ao horse engine, 
with a cut- off, and we find that the cylinder has worn 
more at  each end than a t  the center. We have been told 
that this is a common occurrence with c u t - o ff  e n gtnes ; 
Is it so ? As we have a good deal of trouhle wtth the cut-
01'1', we thought of ': oing away with i t ,  and \l�jng a gov· 
ernor to regulate at throttle . Will this cause the cyltn· 
der to wear in the center so us eventually t o  make it 
more uniform ? A. We think the best way to remedy 
the trouble wtll be to re·bore the cylinder . 

H. R. says : We are engaged in a manufac
ture requirIng Iron of great tcnslle strength . What kind. 
would you recornmeml ? A .  Pure gray cast iron, and 
Ulster wrought iroll .  

P. J. D. asks : l .  How do you calculate the 
thickneHS of a h orizontal stationary engine frame ? A .  
I t  Is treated as a beam . 2 .  In y o u r  answer to J . O .  1::_ 
about the length of lever for a roll valve, what does the 
declmaI 0 ' 672 represcnt. and how do you get It ? A. 
There is a sligh t mistake in this example, which oc· 
curred through an oversight. Ueferrlng to the figure , 
the chora H C Is crjual to twice A B, multiplied by t h e  
sine o f  half the angle B A C. B A C = 97' 81' .  A B = � 
inches. Hence, B C  = 2 x 3 x sine 47' 45'= 6 X IJ"7J = 4·.j4 

inches and levar A E = � X ll+4'44 = 7'66 inches, nearly. 

A. C. l!'. asks : What is tinsel '! How could 
I make the red kind ? A. TInsel Is thin me tallic foil 
coated or plated with sll"er or gold. The rea kind of 
whIch yon speak Is probably copper. You could not 
make It  wIthout expensive machIn ery anti .kl l l .  Tne 
makers and dealers in fancy boxes c ould probably sup · 
ply you . 

R. c\ . MeL. asks : 1 .  Wlm. pres, ure of 
steam will a Un boUer of the following dimensiolls 
stand : Hight o n e  foot, d iameter of top and bottom reo 
spectively four and eigh t inches ? A. Tre at it  as a 
cylindrIcal boiler havIng the diameter of the largest 
part . 2 .  HaR a rotary steam engi n e  ever been con· 
structed on the principle of thc turbine water wheel ? 
If so. did It work ? 2. Such engines have been made 
and have worked, h o w  economically we are not able to 
sta t e .  

M. H. P. asks : Is coal tar O"ood to put on an 
old tin roof to keep I t  from rusting � How shall I apply 
it ? A .  Coal tar fs often used for roofing purpose::;.  For 
particulars as to its preparati o n ,  correspond With 80me 
manufacturer o f  rOOfing materials. 

C. asks : 1. Can you give me a description 
of the circular slide valves for steam engines ? A .  There 
are several patent valves of this description i n  the mar· 
kct,  a nd,by addressing their manufacturers, you can o b 
taIn the necessary Information. 2.  Why Is i t  that they 
have not succeeded in navigating submarine boats with 
men in them ? Is it  because there is  no motor suitable 
to propel them, or because they roll over and become 
unmanageabl e ,  and are likely t o  turn upside down ? A. 
We helieve this has been accomplished on several occa· 
sions. 

Z. E. H. asks : 1. What is the simplest way 
of d rawing a meridian line ? A .  We gave a method on 
page 409, vol . 29. which Is quite simple and tolerably ac · 
curate . 2. How is mean time calculated ? A. )leall 
time Is calculated by suppo.lng that an Imaginary sun. 
called the mean sun , moves uni formly wtth the mean 
velocity ot the true sun. S. What Is meant by t o  sun 
fast " and " sun slow " and " true midday ? "  A. The dlf· 
ference of time, 8S given b y  the true and mean Buns, 
shows a correction of " s un fast " or " sun sl o w . " True 
midday is the time of the passage o f  the sun over the 
meridian . 4. What Is eqUinoctial time ? A . Equlnoc· 
tial time i s  reckoned from the moment when the point 
of Aries passes the vernal equinox. 5. What is the sim· 
plest mcthod of finding the variation or error of a watch 
or clock ? A. By observing the meridian transit of the 
sun . 6 .  Have we a national standard of time ? A .  The 
calculations in the l.Vautical Almanar: are generally 
made for WashI ngton time . 

J. C. S. asks : \Vhen the strain is between 
the head of a bolt and the nuts, which of the nuts bears 
the stratn,  the first or the jam nut 'I A. A great deal de· 
pends upon the adJustment . With the threads accurately 
cut, the strain mIght be eq ually divided. 2 .  I have a lit· 
tie girl who often amuses herself by looking in my eyes. 
We sIt facIng a lighted lam p .  She places her rIght eyc as 
close as possible to my left, and we turll our eyes towara 
each other. They are then partially shaded, and we see 
all the interior tluid and optic nerves.  Do 1 see her eyes 
or the refiection of my own ? A. We suppose you see 
Into her eyes . 

A. R. P. asks : How far is it possible for 
the naked eye to see any object at sea, above the curva· 
ture of the earth ? How far Is It p osslhle for the naked 
eye to see on land within a radius of 200 miles of Pitts· 
burl/h . at an elevatIon of 1 .000 fee t .  A. In general It 
may be stated that a white o bj ect illumInated by the 
I 1ght of the snn can be seen at a distance of 17.250 times 
Its own diameter. A red object. under tbe same cIrcum. 
stances. would b e  seen only half as far. and a blue o b
j ect a stili less dIstance. An object can be seen In ord( 
nary daylight only about half 8. far as It  could be If dl 
rectly illuminated by the rays of the sun . Tbese figures 
wtll of course vary somewhat with dlll'erent eyes. 
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W .  H. G.  asks :  1 .  How does the duplex 

telegraph work ? A .  Consult some good work on the 
electric telegraph for particulars. 2. Must I wInd the 
wire around the c ore of an electromagnet t n  one direca 
tlon ? A. Tile wIre must be wound In one dIrecti o n .  

R. H. G .  asks : 1 .  Is  there any method of 
keeping p owdered alum a n d  bicarbonate of soda t o  
g ether, without destroying tlle properties of either ? A 
You can mix dry p owdere(t alum and dry btcarbonate o f  
s o d a  together without any fcar of decomposition taking 
place. 2. How can alum be dried, as in its commercIal 
condition it contains about 50 per cent watltr ? A. By 
exposing ordtnary alum to heat,  as by throwing a piece 
upon a hot iron plate. i t  melts,  loses its  water of crys 
talUzation, and becomes reduced to what Is termed 
burnt alum . At a white heat. alum decomp oses . 

G. B. asks : \Vhich is the most inj Ul'ious to 
drink, Japan tea or .Java coffee ? What effeet has t e  
upon the nervous system w h e n  drank a t  nigh t just be
fore retirin g ?  Doe:-! coffee of moderate strength pro.  
dUce thicknes s of the blood ana cause dizziness and 
headache ? A. Very strong coftee and tea are consid· 
ered I n j urious when drank t o  excess, a n d  the effect of 
either when taken by a person not accustomed to their 
use before retiring i s  to stimulate the nervous system 
and cause sleeplessnes�.  They may cause dizziness a n d  
headache i n  s o m e  constitutions, but we have doubts 
about their thickening the bloo(1 .  

G.  "r. C. sayR : I wish to ll lake a Hand l'aq)er 
with conSiderable grit.  What can I use better t h a n  sand 
or emery ? I want something that wlll last. to rub do" n 
a hard substance . A. Perhaps an emery wheel will a n .  
swer y o u r  purpose.  

O. :M. C. aHkH : \Vhat is the jH'ocess of ma
king potato flo u r ? A. The tuber!!! , after being wHshed 
and peeled,  are rasped by a reYO�vj D g  grater,  and the 
pulp washed on a hair sieve to free i t  from feculou� 
matter. "Then a �mttlclent q u a n t i ty has passed thro ugh 
t h e  sieves, the starch pllrticles arc allowed to I-lubsld c ,  
and the w a t e r  is dra.wu o u t .  Fresh w a t e r  is  let  in , a n d  
the w h o l e  stI rred up aud aga.in a n o w e d  to subside ; t h i �  
process is repeated till t h e  starch i s  pure . It can be 
dried tn  perforated boxe�,  or placed o n  porous bricks t o  
absorb t h e  moisture, or dried by bea t or t.he nir. 

J.  S.  H.  asks : Where was the first locomo 
tlve butlt . n u  run In the United States ? A. }Ir.  Cadv 
Stalcy mentions, as  the first locomotive in the "Gntted 
States ,  one constructed by Oliver Evans, in Phtladelphla 
In 180 ! .  

W. L. C. says : 'rhe teacher of our geome
try claSR asserts that " an Infinite circle is  col ncid ent  
with an infinite straight line." He argut.:s that,  as long 
as a line Is  in the least curved, if  produced, it  win form 
a circle ; and that the curve may be made less, and th ere· 
fore the circl � is not infini t e ,  and from this conclusion 
argues that an lnfinite circle i s  a straight line . I hold 
that if i t  is  p ossible to come to thi s ,  the circle ceases,  
and the line Is  neither an infinite or any other kind of S\ 
circle.  1. According to hts definiti o n ,  is  an infinite cir
cle possibl e ? 2. If so.  which Is righ t ? A. Tbe cIrcle is 

a Hue of tile second order, ano th e straight Hne Is of t h e  
first order ; hence they c a n  never coincide . This m a y  
b e  shown ii'om their equations : x2-t-y'.! = r2 i s  the equation 
ofa circle, H C D  E, ret("rred to rectangular axes with ori 
gin at the center. y=ax+b is the equation of a :-;traight 

line, F G, retel'red to rectang-ular axe�. :\Iakc r= ·x, then 
x2+y' = if .  :\Iake x = O. then y= ± 'J .  �ake y = O, then 

x ± :r.:, .  This show� that the circle cni:; the axis of Y in 

two points. on different �ides of the origin. and at an infinite 
distance ii'om it ; al�o the axis of X, in two similar points. 
Now, in the equatiou of the straight line, make b = x , then 

y=ax+ cr.·. '[akc x = ()� then �( = w . Milke y = O. then x =  

- oc . Hence the fih'aight line cuts the axis Y in one point.. 
and the ll.xi:; of X in one pointl at an infinite distance from 
the origin.  

J . C. K.  HilyH : A press with movable type 
suitable for desk use, n o t  larger than un ordinary sea 1 
press, would meet w1ih a ready sale . �\ . Such presseb 
are commonly flold in our large c i t ie s .  

A. W. C. as'rs : 1 .  How ean I tan bear skins 
with the hair OD,  so that the hair will not faU out ? A. 
l�ulverize and mix one part alum and two saltpeter ; 
sprinkle on the !lesb of the skins. and lay two fiesh sides 
together ; fold up tight and hang I n  a dry place . Rub 
over the edge of a hoard to make them suppl e .  2 .  How 
can I paste labels on tin or Iron, so that they will not fall 
oll'? A. Add 1 tablespoonful of hrown sugar to every 
quart of flom' paste , and mix thoroughly. 

D. H. S. asks : How can I ventilate show 
windows, so as to prevent sweating lInd irec zing i n  cold 
weather ? A .  Make some small holes a t  the bottom and 
t o p ,  so that th� exterior air will  circulate t.hrough your 
show windo w .  

M. \V. J .  ask s : 1.  Is  there any machine for 
breaking s t o n e  f o r  railroad b e d s ,  macadamIzed road s ,  
etc . ?  A.  Yes_ 2 .  C a n  I raise fish,  such as  bass , trout 
etc.,  in a large artificial pool,  by running a small  stream 
of spring water through i t ? A. Yes.  

H. N. asks : 1. If  any one im'ents an arti
cle which is partl y  made of rubber, has he to pay a roy· 
alty to a rubber company ? A. There are �eyeral patents  
in force whtch prote�t  the use of ccrta1 n processes o f  

treat1ng rubber. 2 .  C a n  anything h e  n o n e  W I t h  old 
scraps of tin ? A .  The tin mar b c  m elted off t h c  Iron 
by hent, or dissolved 1n hydrochloric acid, making rnn · 
rlate of tin.  3. Is broken window glass valuable ? A .  
Glass makers buy It t o  melt u p .  

L. M. C. asks : What is the weight of an 
ordinary pasgenger engine of 4 feet 8X inches gage ? A. 
From 25 to 4U tuns. How long a circuit wlll the Tom 
Thumb telegraph operate ? A .  15 or more miles . 

W. 'f. H. asks : \Vill the Tom Thumb bat 
telY answer for sliver plating on a ,mall  scale ? A .  Yes 

M. �1. asks :  If I hang a rope over a loose 
pulley a n d  put my f e e t  In a l o o p  In  o n e  e n d  a n d  t a k e  t h e  
other in my hands to elevate my self, w h a t  proportion 
of my weight do I p ull down with m y  hand. ? )ly friend 
says I have no advantage over a single rop e .  1 say 1 gain 
nearly halt. Which Is  righ t ? A. We think that yvur 
friend i s  right. 
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E. M. C. asks : 1. Can you inform me of any 

proce •• by which .teel sprlng. exposed to the action of 
sea water may be prevented from rnstlng,whlch will not 
Impair the temper as galvanizing does ? In response to 
a similar enquiry some time since yon advised plating 
with nickel . But nickel plating does not protect Iran 
or steel when .xposed to sea water or .ea air. Article. 
80 plated Beem to have even an increased tendency 
to ru.t, owlng po •• lbly to a .low galvanic Rctlon. A. 
Sea water I. a compound that few metal. (and tho.e are 
rare and expensive) can successfully resist for a great 
length of t ime .  Zinc and Iron are rapidly corrode" 
This I. probably owing to the amnlty which chlorine 
I.ossesses for the metallic element •.  Gold and platinum, 
the most unalterable of metals, are rapidly dl •• olved In 
nitro· muriatic acid, where the attacking element Is nas' 
cent chlorine . We wonld .ngge.t .ome .trong tran.· 
parent varnish for the steel . 2 .  I have been told by a 
plater that the pa.sage of a current of electricity or 
galvanl.m through tempered .teel (as In electro.platlng) 
destroys the temper. J8 this correct, or an error ? A. 
We are not aware of any reliable experiments on this 
point. 8. Can you give a reliable recipe for marine 
glue ? A. In maklng.marlne glue, the India rnbber and 
naphtha .hould be heated and agitated In a covered ve.· 
.el until .olutlon Is complete, and then the powdered 
shellac added. and heat and stirring continued until II· 
quefactlon has taken place . 

A. H. D. asks : 1. V\' hat is the process of 
japanning on Iron to get a IInlsh like that on .ewlngma· 
chtne. ? Is the varnl.h baked on or not ? A. Japanning 
consists merely tn covering the 3urface of the metal 
with a black varnish. The prinCipal Ingredients of this 
varnish are amber and a.phaltum dissolved In 011. 011 
of turpentine I. afterwards added to promote drying. 

Is bronze or gold leaf u.ed most In ornamenting? A. 
We .hould .ay bronze leaf .  from It. cheapne.. .  8.  Is 
there any book that gives explicit directions for the 
IIRme ? A. Ure's I i  Dictionary " will give you some infor
mation . 

'V. B. says : " If a galvanic battery consists 
of a number of cell •• each cell containing a lead and a 
7,inc plate, with a solution of Bulphate of copper, will 
any elec tricity be genet ated If I join all the lead plate. 
together and the zinc. or will I have to join a lead to a 
zinc and so on through all tho cells before any electricity 
will be general ed ? A. By joining all the lead plate. to· 
gether. and all the copper. we obtain a quantity current. 
and by j olnl ng the lead of one cell to  the copper of the 
next, and 80 on, an intensity curren t  1 s  produced. 

E. Y. asks : Is there any trustworthy means 
o f  m,klng benzine or benzol lne non.explo.lve ? A. The '  
dangerous nature of benzine a n d  slmllor hydrocarbo¥ 
Is due to their volatlltty. and the fact that their vapo,s 
form with the oxygen of the air a mixture which e*l, 
plodes on the appltcatlon of lIaree. We can only prevent 
this by cncloslng these compound. In airtight vessels. 
or by combining them to .uch an extent with non·vola· 
tile substance. of which they are natural solvent. that 
their vapors have but feeble tension. We know of 
no chemical mcaDS to preserve the chemfcal constitu
tion of pure benzine Intact. and yet deprive It of one of 
Its mo.t characteristic properties .  

J. L. A. asks : 1 .  How if! adhesive court 
plaster made ? A. Dissolve 1 part of I slngla.s ln 10 parts 
of water: strain and add gradually 2 part. tincture of 
benzoin . Apply the mixture. gently warmed, to the sur· 
face of thin silk. black or white, by mean. of a camel'. 
hair brush . Give as many coats as necessary, aU.wlng 
each to become dry before applying the next. and lastly 
giV"c the prepared surface one coat of the tincture of 
benzoin alone .  The silk should be stretched on a frame. 
2. H o w  caD I dissolve copper, nickel ,  brass, and othf'r 
metals ea.lly. so .s to mold them ? A .  You can melt the 
metals named by exposing them to a .trong heat. In cru· 
clbles made of  a mixture Of plnmbago and clay .  They 
can then be cast In molds . 

.J . B. H. asks : How can I remove black ink 
stains from :t white plaster wall ? A. Hnb the .pot with 
a clot.h dipped In a weak solution of  oxaltc aCid. until 
the stain is removed. and then with a damp cloth . Af· 
terwards rub dry with a dry cloth. 

D. M. asks : What metals expand on cool
Ing ? A. An alloy that expands on COOling may be made 
by mcltlng together 2 parts antimony. 9 parts lead,l part 
bismuth . 

C. D. M. asks : 'Vhat gums or equivalents 
are Insoluble In coal oil ? A. The ordinary vegetable 
gums. properly .o c:>lled. of which gum arabic I. the 
type. are InsolUble In alcohol. ether. and oils. Their 
action with coal 011 mlgh t properly be made the subject 
of experiment. 

Y. R. C. asks ; What quantities each of 
acetate of lime, sulphuric acid, and water are necessary 
to make acetone, such BS is sometimes used for corro' 
ding lead ? A. You have reference, we suppose, to the 
production primarily of acetic aCid. from which acetone 
Is formed. An ordinary acetic acid may be made with· 
out distillation by pouring 60 part. sulphuric aCid. dllu· 
ted with 5 rarts water. on well dried acetic lime. 100 

parts . Digest well In a close vessel . with a gentle heat. 
stirring occasionally : and afterward. pour 011 the clear 
liqui d .  Acetone Is formed by pa.slng the vapor of acet· 
Ic acid through an Iron tube heated to dull redne.s, and 
condensing. 

J. o.  T.  asks : 1 .  How can I remove common 
India Ink from mechanical drawings without Inj uring 
the poper ? A. India Ink must be removed by the edge 
of a sharp eraser or penknife, and the part carefully 
rubbed over with any hard smooth .ubstance. Fine sand 
paper is also useful for this purpose. For small errors, 
It Is perhaps best to  paint them out with thick Chinese 
or Uake white . 2. How can the drawings be cleaned. 
without InJury to either paper or lnk ? A .  A good qual· 
I ty of line vulcanized rubber should clean your paper 
without leaving dirt . Try stale bread. 8 . Can the four 
roots of the following equation. be obtained ? If so. 
bow � 'i ;:+��Il } A. These equations involve the 

higber mathematies, and we eonld not publish the solution 
in these colnmns. A glanee will show that x = 2  and y=3. 
4 .  How can 1 best secure a place as assistant to some 
civil engineer ? A .  Under the circumstances, we cun 
offcr IItl le p ractical advice . There I. always a fair de· 
mand for .kllled and experienced engineers, but In or· 
der to .tart In this .  a. well . Indeed. as In any other pro· 
fesslon .  the Inlluence and aid of friend. I. of Incalcula· 
ble advantage . You might make It a point to call upon 
the superintendent. of railroad. In your vicinity and 
prefer your rpques! in person for a place, or perhaps en
deavor gain room In the omce of somc well known 
engineer , where you could learn much of the profe.slon. 
and bes l des form acquaintances which wonld lead to a 
more lucrative position .  

F. M. D. asks : Is there any invention, pat
ented or otherwl.e. for the purpose of aiding pede.trl . 
tnlsm, such a. a spring attached to the foot? A. Devlct. 
ao assist the feet In walking have been made . 

J dttdifit jmtntln. 
L. E. G. asks : 1 . What is the idea of amal· 

gamatlng the zinc of a galvaniC battery ? Can I use 
common sheet zinc ? A. The object of amalgamating 
the zinc Is t, prevent the action of the acid up on  It ex· 
cept when the electric current Is pas.lng. You can u.e 
common .heet zinc. bnt It will soon wear out. 2 .  How 
can I make porous cups ? A. The poroua cups are 
made of unglazed earthenware . A potter will probably 
bake them for you. of any shape desired .  8 . Does the 
acid of the porous cup 1I0w Into the lIuld of the zinc, or 
does It evaporate ? A. In firove·. battery the nitric acid 
In  tbe porous cup I. gradually decomposed . It merely 
comes In contact through the porous cup with the lIuld 
In the zinc cell. and this I. necessary to allow the pa •• · 
age of the electric current. 4. How Is Smee's voltaic 
battery constructed ? A .  Smee's battery con.l.t. of a 
strip of .lIver or platinum .uspended between two plates 
of zinc. and the whole Immersed In dilute sulphuric 
acid. 

G. B. G .  asks : What is the composition and 
mode of preparation of the enamel. black and white. 
used on clock and watch face • •  and are the letter. and 
ligures printed on or put In with a pen by hand?  A. 
Black enamel : Peroxide of manganese 3 part •• zallre 1 
part. lIflx, and add as required to white enamel .whlch Is: 
Washed diaphoretic antimony 1 part. line glass. free 
from lead, S parts. Mix, melt, pour into water, powder, 
melt again ; and repeat this three or four times. Fig· 
ures are put on white enamellas on china. while In the 
uibfscutt " state , before vitrification. 

A. & B. ask : If there were a hole through 
the earth. and a ball were dropped In the hole. would 
the ball ever stoP. or would It  pass throngh and through 
as a pendulnm swings ? B. says that the ball would 
stop a. a pendulum does when It  has no power to move 
It. that Is. shorten Its stroke every time I t  swings un. 
til It stops. A .  We thl.k B. Is right . 

F. L. K. asks : How can I find the weight of 
a .olld ball 15 Inches In diameter? A. Multiply the cube 
of the diameter of the ball In Inches by 0'5286, and by 
the weight of a cubic Inch of the material of which the 
ball Is compo.ed. 

F. P. H. asks : Why does a star, seen with 
the naked eye. look Irregular?  When viewed through a 
telescope. It appears round. A. The twinkling of stars 
Is due both to the varying den.lty of the atmosphere and 
to the defects In the eye . Star. do not appear round 
through the telescope except when the latter I. out of 
fOCUS, and then the cause is obvious . 

J. C. asks : How can I exterminate red 
roaches ?  A. Take 1I0wers of sulphur � lb . •  potash 4 

ozs. lIfelt In an earthen pan over the lire ; pulverize and 
make .. .  trong .olutlon In water. and .prlnkle the places 
which they frequent .  

J .  A .  asks : How can I bronze small iron 
casting.? A .  Take 1 pint methylated IInl.h. 4 ozs. gum 
.hellac . � oz. gum benzoin ; put In a bottle In a warm 
place, and .hake occa,lonally. When the gum Is dl.· 
solved. let I t  .tand In a cool place two or three day. to 
settle ; then pour off the clear Into another bottle. cork 
It well. and kecp It  for the IInest work. The .edlment 
left In the ilrst bottle Is to be thinned with .plrlt to make 
i t  workable for first coats or coarse work. It must be 
strained through a cloth. Then take � lb. IInely ground 
bronze green. varying the shade a. required by adding 
lampblack or ree or yellow ocher . Let the Iron be 
clean and .mooth : take a. much varnish and bronze 
powder a. required. and lay on. with a brush. In a thin 
coat. having .lIl1thtly warmed the article. to be bronzed. 
When dry. add another coat If necessary, and touch up 
where required with a little of the bronze on a penCil . 
Just before It Is dry. gold powder may be put on . Var· 
nlsh o,'er all IInally. 

J .  A. asks : How can I separate albumen 
from blood ? A. 13y receiving the blood In moderately 
deep ve.sels and allowlng lt to coagulate, much of the 
serum or albumen will separate and rise to the top, 
whence It may be skimmed 011.  

R. M. W. asks : What does " Patented, S.  
G. D .  G." mean ? The paper on which I saw It came 
from Enrope, and I think the article patented Is a 
French or Belgian Invention. A. The French authorities 
require these letters to be marked on patented article •. 
They Atand for " Sanlt Garantie du Gouver nement,tI 

I I  without guarantee of the government." 2. Is there 
any patent on the rutber hand stamp? A. You can readily 
lind thl. out by examining one. Patented articles are reo 
qulred by law to be marked " patented," with date of 
patent. We believe It ls patented. 3.  Is there any suc· 
cessful .tump extractor?:A. We have Illustrated .everal 
stump extractors . 4 .  What Is the be.t compound 
for prlnter's roller. ? A. You can make compo.ltlon 
rollers by dls.olvlng with heat .ln two pounds of treacle, 
one pound of  good glue. prevlou.ly soaked a night In 
water. For greater hardness. u.e more glue . 5 .  Is It 
possible to analyze a mixture of chemicals In order to 
tell what the Ingredient. are ? A .  Yes . 

C. W. says : I had occasion to mend a topaz 
ring, and I did It In the usual manner. using a round 
stick of charcoal and Imbedding the stone In pla�ter of 
Paris .  The .tone was a dark one and was changed 
through the operation to a very IIgbt one. What was 
the cau.e of Its changing, and how can I re.tore It? A .  
We suspect that heat has  had something t o  do with the 
change of color. l'he yellow Brazilian topaz, strongly 
heated, becomes rose red, and the Saxon topaz, when 
gently heated. white .  We are afraid nothing can be done 
to restore the color . 

H. G. B. asks : 1 .  Will platinized silver do 
fOr the negative metal of a Grove battery ? If so. what 
I. the best way to platlnlze It ? Will It do to platlnlze 
copper In.tead of silver ? A. Either platlnlzed .Ilver, 
lead. or copper will an.wer In Grove's battery. but It 
must be well plated. The platinum solution used Is 
the double chloride of platinum and potasslnm. dl.· 
solved In a solution of caustic pota.h . 

G. H. J. asks : 1. What are the so·called 
gla.s cards made of. and how are they colored ? A. You 
probably mean cards glazed with soluble gla.s. Thl. 
can be applledln the liquid state like a varnish . When 
dry, l t  forms a hard. gla.sy, transparent .urface .  Varl · 
ons pigments can be used for coloring. See our adver· 
tlslng column •. 

J.  D. says : I produce an orange color with 
bichromate of potash. alum. litharge. acid. and soda . 
Whatmust I add to deepen It ? A. lhls I. a matter to 
be determined by experiment .  Con.ult some practical 
chemist, who may have facllltle. at hand to make the 
necessary experiments . ..  

W. Y. D. asks : How much worm surface is 
reqnlred to conden.e a gallon of proof spirit In an hour ? 
I am told that, to condense 200 gallons of proof spirit In 
12 honr., abont 1SOfeet of2� or 3 Inch copper pipe would 
be required.  A. Thil is a queltlon which we can hard· 
Iy dl.mlss .atlsfactorlly In a few linea In this column . 
You should read the article on evaporation In Ure 's 
.. DlcUonaty. 

M. T. asks : Why does coffee, either ground 
or In the berry. even If closely kept In a tin can. lo.e It. 
aroma, and become dlsallrceable and bitter ? A. Tbe 
aromatic prinCiples of coffee, on which Its lIavor de· 
pen�s. are volatile. and consequently. unless the roa.t,ed 
collee ls rigidly excluded from the air (which Is almost 
Impo.slble In ordinary vessels) . the lIavor I. soon lo.t. 
and the bitter principle., among which Is tannin. are left 
behind. The best coffee I. made from the freshly roa.t· 
ed and ground berry. by Infusing It In boiling water for 
a few minutes . The coffee .hould not be boiled In the 
water. 

W. C. asks : What is tungstate of soda, rec· 
ommended for making clothing unlnllammable ? Would 
It make wooden tobacco pipe. unlnHammable ?  A. 
Tungstate of soda Is a compout.d of tungstle acid and 
soda. Tun�stlc acid can be readily made from the na· 
tlve tungstate of lime . The compound In solution. to 
which a little phosphate of soda has been added. has 
long been used In England for the purpose of rendering 
line fabrics unlnllammable . It do.s not prevent char· 
ring from tile action of lire. however ; It. only use be· 
Ing to prevent sub.tance. burning with lIame. It would 
be dlmcult to permeate hard wood with the .olutlon. 

S. B. R. asks : On what stuffs can the an
iline dyes be used ? How can I dye catton goeds with 
aniline blaek ? A .  All fabrics of Silk. wool. and cot· 
ton can be dyed with aniline preparations. To get an 
Intense black, lt I. necessary to mordant In chloride of 
manganese. working the cotton In It for about an hour· 
wring out well and. without rinsing. pa.s Into boiling 
.oda lye. holding lime In suspension . After the IIxatlon 
of the manganese .alt. wash the cotton In water and 
pa.s 11>to a lukewarm chloride of lime bath. taking care 
that the chloride be not used In excess. 

H. A. C. asks : What is the best manner of 
.tlcklng tlnfell to gla.s for Leyden jar ••  dl.ks. etc. ? A. 
We think Kum tragacanth will answer very well . 

P. says : I wish to be an engineer. Which 
wonld be the best city for me to go to.to get In.tructlon ? 
Is mechanical drawing taught free at the Cooper Instl· 
tute In New York ? Is there anything of the kind In 
Boston. Philadelphia. or any other large oity ? A .  You 
can obtain all nece •• ary In.tructlon . lncludlng drawing. 
at the Cooper Institute . We scarcely think yon wlllllnd 
a. good a free .chool ln any other city In this country. 

E. B. W. says : On page 43 of your current 
volume. W. S .  B. asks If a block can be .quared on o i l  
sides .  It Is quite common for mechanics to ,mrm, ln the 
mo.t positive manner. t .. at this cannot be done. There 
are a few point. connected with thl. question. which. 
not being generally understOOd, cau.e them to come to 
this erroneous conclusion. If a good workman will 
take a try square. such a.ls commonly found In machine 
shops, and commence on a block of metal say two inch
es square, and work as close as possible,he will find �hat 
when he has reached the fourth side. I t  and the blade 
of his square will not coincide . There I s  0. cause for 
this. and It lay. mainly In the angle of the square being 
a small fraction Ie •• or more than 90'. When he has 
reached the fourth side. thl. error In the square ha. been 
multiplied by four. and becomes plainly "Isible. The 
whole experiment, then, becomes simply a delicate te.t 
of the .quare. If he will take a piece of sheet .teel and 
form a try square out of It. and with this commence and 
square the block. noting, when he has reacbed the fourth 
.Ide . which way his square Is :out. and catefully correct 
It with a line IIle or .eraper.he will .  after .everal patlellt 
efforts. have It  so nearly perfect that no error will ap'� 
pear at the fourth side of the block . In a word. he wil l 
have made a perfect try .quare. and with It he can 
square other blocks. coming out at the fourth side cor· 
rectly the IIrst time. The secret of the " Impo.slblllty " 
In this problem rests In the Inexactness of tool. and 
workmanship ; for certainly If the four corner. of the 
block are just 90° each. the opposite sides will be para!. 
leI .  

J. S. says, in reply to L. and H., who have 
dlmculty In bnrnlng sawdust : . .  I have a boiler of similar 
dimensions and I burn my .awdu.t .uccessfully. I use 
a fan (co.tlng only about 12 or 15 dollars) of 24 lnche. dl· 
ameter. with 6 Inch wlngs,drlven at 1 .COO revolution. per 
minute .  I also employ a trunk malle of Inch board. to 
conduct the blast Into the ash pit. I use a grate bar 
which I. lighter than the common bsr. with the space. 
(� Inch) running cros.wlse and of zigzag .hape .  I use 
also a little wood or .lack coal to keep the fire going." 

A. J. K. says, in answer to J. W. B.'s query 
a. to calculating machines :  There are machines which 
add, divide. subtract, and multiply .Ix ligures Into six 
figures .  U I used one in San Francisco. There are two In 
u.e In that city now. They are manufactured In Paris." 

J. C. says, in reply to J.  F. ,  who inquired 
about a certain clock with a glass dial on which the 
hand. turn wlthont any apparent motive power: " I be· 
lIeve the timepiece I. nothing but Robert Houdln·. 
clock, which works as follow.: At one end of each hand 
there Is a large disk ; the.e seem to be only counter· 
pOises. but. In reality. they contain concealed watch 
movements. which. working on the center by means of 
appropriate levers. cause each hand to move on the dial 
and mark the correct time In a my.terlous manner . If 
J .  F. looks closely on these disk • •  he will probably .ee. 
on Borne part of their surfaces, squares, used t.o wJnd 
them up with a key, lIke an ordinary watch . "  

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

c. L. McC . & Co.-Yonr .peclmen Is galena In quartz . 
H. M .  H.-Your .peclmen. contain copper and Iron .  

� and 4 contain carbonate of copper and copper pyrites. 
No 1 1. white pyrites. No. S resembles quartz and white 
pyrites. 

E .  G. A.-Your specimen did not reach us . Send u. a 
small sample. 

T .  lIf .B .-Thls l . ..  specimen of earthy chlorite. con· 
sl.tlng chlelly of Silica, magnesla, alumlna, and oxide of 
Iron . The term chlorite Is derived from a Greek word 
meaning green, on account of the greenl.h appearance 
of the mineraI . It Is of no  economical Importance. al· 
though the compact variety was employed by the Indl· 
ans for pipe • .  

J .  W.-Yonr specimen. are ochers, that II, clays 
charged with oxide of Iron, to 'l"hlch their color Is due . 
The red especially seems to be a valuable minerai paint . 
You .hould corre.pond with some one who Is Interested 
In the use or .ale of such article • .  

S .  B .  B.-Your mineraI Is decomposed hornblende . 
J. W. Jr.-The enclosed I. blue clay, a .lIIcate of aln· 

mlna . When clay burn. white, It I. u.ed In the manu· 
facture of white earthenware. 

R. lIf. L.-Your mineral Is specular oxide of Iron. 
S. C.-Clay containing much free silica and:brown ex· 

de of Iron. 

1 07 
B .  F • H.-Dark colored clay. a silicate of alumina. 
J .  E. S.-Your minerai I. wlIlte quartz. sometimes 

though Improperly. called diamond. The purest variety : 
which Is crystaline and transparent .  I. used by jewel· 
ers, and III also IDlI.de sometimes into spectacle lenses , 
called pebble len.es .  Quartz I • •  llIca . while the dla· 
mond Is pure carbon . Quartz will .cratch and some· 
times cut glass. but not with . the faclllt)' of the dla 
mond. 

M. R .  L.-The minerals sent are oxide of Iron. chlelly 
mlcaceou. oxide. so called from Its occurring In .mall 
bright .pangles llke mlca. From Its glimmering. splen 
dent appearance you han probably mbtaken It for .11 
ver. The other ores are galena, a valuable ore of lead 
This .ometlme. contains a paying quantity of .1I"er 
but.thls can only be estimated by an analy.I •.  

J. E. G.-1, epidote ; 2. quartzite ; 8. copper pyrites ; 
serpentine ; 5.  chlorite �chlst : 6. carbonate of lime. 

G. S. H.  asks : How can I reduce leather. 
buffalo hides. for Instance. to a pulp. which will set In· 
to .. hard and durable mass ?-A. lIf .  ask. : How can I 

lind the weight of a person's head without cutting It  
off?-J. V .  B .  a.ks : Is there any substance with which 
I can coat cardboard. to make a white slate, to be writ· 
ten on with a lead pencil ?-G. W. F .  ask. : 1 . Can you 
ylve me a rule for setting out circular saw teeth ? 2 .  
How can I terr;per a burr fo r  gumming ou t  . aw teeth ?
C. P. asks : In taking Impre.slons of the human head In 
plaster. I have trouble In making the hair and whiskers 
stand out naturally. What can I do to remedy thl. ? 

COMMUNICATIONS RECEIVED, 

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

On the Mor�e System of Telegraph SignalR 
By W . L . 

On Ltilizing Coal Dust. By J. H. 
On the Preservation of Timber. B�' J.H.M 
On the Principles of Ventilation. B�' C. 

A. W. 
On Asphalt. By C. F. D. 
On the Relative Attraction of the Earth and 

Sun. By W. M. D. 
On a Substitute for Mica in Stoves. By A .  

A. H. 
On Mr. R. A. Proctor and the Million Dollar 

Telescope. By S.  H. M. Jr. 
On Preventing Incrustation in Boilers. By E. 
On Ocean Towers. By W. K. 

Also enquiries from the following : 

s. H. W.-H. C. A .-H. S. W.-H. B .-W. W. A.-L.A.C. 
-G. S .-W. W .  8 .  
Correspondents In different parts of the country ask : 

Who makes a centrifugal clothes wringer ? Who make 
smoke·consumlng devices for Doller furnace. ? Who 
makes corn·shucklng machine. ? Who make. wood· 
worktngmachtnery bits ? Who makes an instrument, 
other than the ear trumpet, for helping the partially deaf 
to hear ? Maker. of the ahove artlcles will probably pro· 
mote their Interests by advertising, In reply, ln tile SCI· 
BNTIFIO AMERICAN. 

Correspondents who write to ask the addre.s of certain 
manufacturers, or where specitled articles are to be had. 
also those havlllg goods for .ale, or who w4nt to lind 
partners • •  hould send with their communications an 
amount sumclent to cover the cost of publication under 
the head of .. Business and Personal " which Is .peclally 
devoted to snch enquiries. 

rOFFICIAL.] 

Index of Inventions 
FOR WHICH 

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

January 13, 1874, 
AND EACH BEARING THAT DATE. 
[Those msrked (r) are reissued patent •. ) 

Adding machine. C G. Spalding . . . . . . . . . . . . . . . . . . .  , 146.407 
Alarm. electric shiP. J. B. Andrews . . . . . . . . . . . . . . .  146,4�1 

Auger. Ladd and Grov .. · . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146.844 
Axle box. vehicle. E. L. Kinsley . . . . . . . . . . . . . . . . . . .  146.894 
Bag fastener. S. Wellington . . . . . . . . . . . . . . . . . . . . . . . . 146.417 

Baton . polleeman ·s. Clark et al  . . . . . . . . . . . . . . . . . . . . . 146.481 

Beam and rafter. H. C. Luedeke . . . . . . . . . . . . . . . . . .  146.850 

Bed bottom. spring. A. W. Hight . . . . . . . . . . . . . . . . . . 146.458 

Bed bottom • •  prlng. S. H. Reeves . . . . . . . . . . . . . . . . .  146.860 
BlIllard chalk holder. J. Plunkett . . . . . . . . . . . . . . . . .  146.856 

Blind. In.lde. J. H. Voorhees . . . . . . . . . . . . . . . . . . . .  146.414  

Boller • •  team, R .  J .  Gould . . . . . . . . . . . . . . . . . . . . . . . . . .  146.881 

Bolt heading machille. J. R Abbe . . . . . . . . . . . . . . . . 146.374 
Bottle wa.hlng machine . C. W. Farcl o ! .  . . . . . . . .  14r..S·l': 
Bracket. shade rollcr. A. S. Dlckln.on . . . . . . . . . . . .  146.3\3;; 

Bridge , R. Long, . . . . . . • . . . • . . . . . . . . . . . • . . . . . • • • . . . . . .  146,391 
Bridge baluster. Iron. Sellers et al. (r) . . . .  . . . . . . . . .  5.730 

Bridge truss. B.  F.  Graham . . . . . . . . . . . . . . . . . . . . . . . . .  146.882 

Bridge. truss, Patterson et al . . . . . . . . . . . . . . . . . . . . . . . 146.4011 
Bridge t connection, A. Bonzano . . . . • . • . . . • . . . • . . . .  146,425 

Bucket, wlndla.s elevator. J. P. Christensen . . . . 146.815 
Bucket ,  hoisting. T .  Eaton . . . . . . . . . . . . . . . . . . . . . . . . . 146.825 

Buckle. harness. G. Hleger . . . . . . . . . . . . . . . . . . . . . . . . . 14S.S61 

Buckle, harness, A. Walker . . . . . . . . . . . . . . . . . . . . . . . . H6.495 

Buggy top, slat Iron. English et al . . . . . . . . . . . . . . . . . .  146,440 
Burial casket .  I. Charles . . . . . . . . . . . . . . . . . . . . . . . . . . .  146.881 

Can opener, Palllar.! et "I . . . . . . . . . . . . . . . . . . . . . . . . . . . 146.855 

Car axle. W. H. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146.87:1 

Car axle box, W. A. Drlpp . . . . . . . . . . . . . . . . . . . . . . . . . .  146.487 
Car brake. T. Campbe ll . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146.480 
Car coupling. D. A. Bainter . . . . . . . . . . . . . . . . . . . . . . . .  146.875 

Car coupling. T. R. Jack.on . . . . . . . . . . . . . . . . . . . . . . . 146.842 

Car coupling. lIforgan et al . . . . . . . . . . . . . . . . . . . . . . . . .  146.SSS 
Car cou;.lIng. J. Hobert.on. Jr . . . . . . . . . . . . . . . . . . . . .  146,402 

Car conpllng. S. S. Sartwell . . . . . . . . . . . . . . . . . . . . . . . . .  146.868 

Car coupling. G. D. Spielman . . . . . . . . . . . . . . . . . . . . . . 146.408 

Car • •  tock, J .  B .  Calkins . . . . . . . . . . . . . . . . . . . . . . . . . . .  146.878 

Carbureter, I .  L. Carr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146.818 

Carbureter. H. Jungllng . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146.458 

Carbureter. C. L. Va.quez . . . . . . . . . . . . . . . . . . . . . . . . . .  146.498 

Carriage. child' ••  J . L .  Brown . . . . . . . . . . . . . . . . . . . . . .  146,81 1 

Chair. folding opera, T. J. Clo.e . . . . . . . . . . . . . . . . . . 146.482 
Chandeller. L. Hull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14�.4115 
Check, compo.ltlon, W. Sanderson . . . . . . . . . . . . . . . . 146,408 
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r 08 J,itutifi' 
Che.t protector, I. A. Singer . . . . . . . . . . . . . . . . . . . . . . .  146,365 Telegraph relay, S. H. Lombard . . . . . . . . . . . . . . . . . . . . 146,468 
Chocol a t e ,  cutting,  E. C .  Kirkwood . . . . . . . . .  . . . . .  146 ,462 
Churn power, G .  W. Rennolds . . . . . . . . • . . . . . . . . . . . . .  146,474 

Cloth measure , rotary, W. Hebdon . . . . . . . . . . . . . . . .  146,337 
Clothes drye r ,  L .  G. Bo orn . . . . . . . . . . . . . . . . . . . . . . . • .  146,308 
Clo thes d ry er , revolv ing, �1. A .  Bogart . . . • • • • . • . .  146,307 
C l u t c h ,  A. H. and J. H. Race . . . . . . . . . . . . . . . . . . . . . . .  146,359 

C o c k ,  compression b asin, J. T. Hayden . . . . . . . • . . .  146 ,452 
Cooler, milk, E. C. Brooks . . . . . . . . . . . . . . . . . . . . . . . .  146,428 

C orl< fas t e n e r ,  J .  H. Parkhurst . . • . . • . . . . . . . . . . . . . .  146,471 

C u rrants,  e t c . ,  wash ing', ll .... . Oa kley . . . . . . • . . • . . . . . .  146 ,470 
C u rtalu c o r d  tightener , C. B .  Bristol . . . . . . . . . . . . . .  146 ,427 
D e n t a l  p l ugger, G. H .  C h a n c e  . . . . . . . . . . . . . . . . . . . . . .  U6,3S0 
Dyclng w o o l ,  c t c . ,  J .  S .  Cooke . . . . . . . . . . . . . . . . . .  : . .  146,320 

�arth conveyor, portable , G. �L Bird . . . . . . . . . . . . .  146,305 

Egg c arri er, Mitchell  & Barne t t . . . • • . . . • . • . . . . . . . .  146,354 
Electrical register,  ship ' s ,  X. H. Thompson . . . . . . 146 ,490 

Engines, on cu p for steam, E. S. Fassct t . . . . . . . . . .  146 ,328 

F ..1Lric , w a t e rproof, C. J .  )I e rci e r  . • . . . . . . . . . • . . . . . 146,353 

Fence , farm, S.  S tan Oro . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,368 

F e n c e ,  tron ,  Forsyth & Counter . . . . . . . . . . . . . . . . . . . .  146 ,388 
Fender for ve 88 �ls , C. 'Vacker . . . . . . . . . • • • . . . . . . . . . .  146 ,,194 

�'ilter,  water.  F i t t s  & Davia , Jr . . . . . . . . . . . . . . . . . . . .  146,442 

Ii' f re arm , breech loading,  F uss & 'Veck . . . . . . . . . .  H 6,4 1 5 

}I'ire arm , breech loading, L. Geiger (r) . . . . . . .  . . . . 5,72i 

}I"'ire arm , breech l oading , J. L .  Uaub . . . . . . . . . . . . . .  146 ,473 
Fire e xt i nguisher, J. Dillon . . . . . . . . . . . . . . . . . . . . . . .  146,386 
Fish , cut t ing and c o oking, L. Herreshoff . . . . . . . . . .  1 16 .339 
Flour p acker,  attachm e n t  for, I •. Cre velin g  . . . . . .  1-'6,384 
G:\ses from o tfa l ,  e t c . ,  treating, J. J. Storer . . . . . .  H6,369 Gasometer. , L H .  Haywo o d  . . . . . . . . . . . . . . . . . . . . . . . . .  146,336 
G a t e ,  autom a t ic . D.  Clary . . . . . . . . . . . . . . . . . . . . . . . . . . 146 ,3�7 
Generator, sectional s team , J. J. TIoeper . . . . . . . . .  146 ,4i6 

}rain register,  F .  C .  Burchell  . . . . . . . . . . . . . . . . . . . . . .  1 46,429 
ra.mmer, tack,  G. H. Uycr . . . . . . . . . . . . . . . . . . . . . . . . .  H6 ,478 

Harvester,  �Iud�ock & Scizer . . . . . . . . . . . . . . . . . . . . . . 146 ,465 
Hat tip . ornamen t a l ,  T. 'V . Bracher . . . . . . . . . . . . . . . H6,30� 
n a t  tip a n d  lining, T.  W . Bracher . . . . . . . . . . . . . . . . . .  146,310 
H a y derr ick , C. I I .  K lrk p .t ri ck . . . . . . . . . . . . . . . . . . . .  146 ,395 
lIay rack, D. N. We b s t e r  . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 46,497 
nay uuloader,  ,1 . A. D 1 l1ey . . . . . . . . . . . . . . . . . . . . . . . .  146 ,436 
Heatcr, fire placo , W. L. P hi l lips . . . . . . . . . . . . . . . . . . .  146,472 
Heater, register valyc,  G. H. Tuck er . . . . . . . . . . . . . .  UO,412 
H o i s t i n g  machi n e ,  G .  C .  Ti mp e . . • . . . . . . . . . . . . . . . . .  146,492 
H o o k ,  t roll i ng,  1'. F. F i t zgerald . . . . . . . . . . . . . . . . . . .  146 .443 
Hub borer,  A. O .  Abbott  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14G ,420 
Hydran t for watering' stock, J. C o m p t o n  . . . . . . . . .  146 ,319 
Ink pad fountaiu,  F. J .  Coutant . . . . . . . . . . . . . . . . . . .  146 ,3S3 

Key, extensioll, \\'. T.  l\Iunger . . . . . . . . . . . . . . . . . . . . . .  14{i ,468 
Kil n ,  brick, S. Sicke ls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,406 
Lam p ,  J. B. H ull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146 ,3.J1 
Lamp, w o o d c n ,  C. D .  M o o dy . . . . . . . . . . . . . . . . . . . . . . .  146,467 
�all tern , Carpcll ter & Dopp . . • • . . . . . . • . . . • • . . . . . . • •  146 ,379 
�:l.ntern , ... 0\..  J. Warren . . . . • • . . • . . . . . . • . . . • . • . . • • . .  , . 146,415 

Lathe screw outtIng tool ,  Haskins & Deni son • • • • .  1 46 ,450 
• eggl llg, k n i t ,  G . )1 . Gcrll s h ym . . . . . . . . . . . . . . . . . . . . .  146,446 

l , o c k ,  p e r m u tatIOll ,  C. C. ilI t s s  . . . . . . . . . . . . . . . . . . . . .  146,424 
Loom sh u t t l e , J . Uigby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H6 ,3t2 
Loom t e m p l e ,  J. C. T h iokl11S . . . . . . . . . . . . . . . . . . . . . . . .  146 ,409 
L u mber d rYer, H. E. 'VeIls . . . . . . . . . . . . . . . . . . . . . . . . . . 146 ,499 
-,umber,  e t c . ,  Bleam,  C .  H. Taylor . . . . . . . . . . . . . . . . . .  lJ 6 ,370 
Iagn c t ,  ele c t ro , H . .  F on ta.ine . . . . . . . . . . . . . . . . . . . . . . .  146,4·14 
(u,rlJle c u t t i n g  mac h iu c ,  H. F. Blak e l y  . . . . . . . . . . . .  1..J.6,OO6 
f i l l ,  diSin tegra ting, \V. Deumead . . . . . . . . . . . . . . . . . .  146,324 
linera l Wj tel' ap para t u s ,  Kennedy et al . . . . . . . . . . .  L4G ,461 
l1 tcring mn.cil i n c ,  J . II . Uowlantl . . . . . . . . . . . . . . . . . .  146.�Oa 
.l occasin ,  G. F. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,399 
I o l ding, e mbo sse d gilt . J. Gsc h w i n d  . . . . . . . . . . . . . .  146,44U 

� I JlPCrK,  res t f o r  c u t t i ng, S.  :F .  Leach . . . . . . . . . . . . . .  146,34� 
� o o d l e 8 ,  ma,king,  J. Baumgartne r . . . . . . . • • . • . . . . . .  1-16,304 
.N u t lock, G. G. Th o tfla � . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146 ,488 
N u t  lock , 'V. l\I . 'Va, tsoll, . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,416 
) n k u m ,  m a k i ng, T . II . D u n h am . . . . . . . . . . . . . . . . . . . .  146 ,438 
) i l  C l i P  for steam cn.g'ines,  E .  S. Fassett . . . . . . . . . .  146 ,328 
)rn lmc ll t l n ;.; mold ed articles,  'V . Sanderson . . . . .  146 ,479 

)Yc l'sh oe , G. \Va t k i mw n  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,496 
'>acl{fll�. pis tOil rod , C .  H. Fu ll e r  . . . . . . . . . • . . . . . . • . .  146 ,389 
)au 'ocj"  e t c . , T .  Siaight . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146 ,366 
")an ,  frying, S. Brya.nt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-16,312  

Paper b a g ,  I .. . C. Crowel 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U6 ,435 
Paper bag� , makt ng, 'V . \Vebster. , . . . . . . . . . . . . . . . .  146 ,37 2 

Pap e r  fe edi ng a p paratus, J. U. Darl ington . . . . . . .  1 16,32� 
Jaycment, concretc,  G .  B:lssett . . . . . . . . . . . . . . . . . . . .  l-l6 ,42 3 
Pavemen t, iron, J. Vandcrcar . . . . . . . . . . . . . . . . . . . . . .  146,·1 13 
PavelU,' n t � ,  re pairt ng , H .  'V. G o u l d  . . .  " . . . . . . . . . . .  146,44 7 
PlIlIl O , T . K ':l t e r  . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.6 ,459 
Plano action rail,  T. Kater . . . . . . . . . . . . . . . . . . . . . . . . . .  146 ,4 !jO 
)lan mg m a chine , S. A. \Vo o ds . , . ,  . . . . . . . . . . . . . . . . . .  146 ,500 

Plant.er, c orll ,  G. D .Ha worth . . . . . . . . . . . . . . . • • . . . . . .  146,451 
Pl ant er , corn, J. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,SJS 

Plan ter, corn,  L. Hoerig . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l-l6 ,477 
Planter, P O t ll t O ,  J. H. Ph elp s . . . . . . . . . . . . . . . . . . . . . . .  146 ,401 

")lan tcr, s e e d ,  W .  S .  Barton . . . . . . . . . . . . . . . . . . . . . . .  146 ,422 
Plant�r,  s e e d ,  L .  J.  Corb in . . . . . . . . . . . . . . . . . . . . . . . . . .  1 46 ,321 
Plow, �craper. and chopper,  H .  W. Rumfelt . . . • • .  146,404 
Pneumatie apparatus, hydro, W. E. Prall . . . . . . . . .  146,357 
Pocket book safety attachment, J. Trout . . . • • . • . .  1 4 6 ,411 
Pocke t  books,  etc., securing rIngs to, T .  Sehimper 146,481 
Pre E s ,  baling, B .  E. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146 ,818 
PreeB for fi s h ,  beets, etc . ,  J. n. Herreshoff . . . . . . . . .  146 ,338 
Printing pres8 , J. L. Firm . . . . . . . . . . . . . . . . . . . . . . . . . .  146,4·11 

Pruning ,hears. J.  J. Ellis . . . . . . . . . . . . . . . . . . . • . . . . . .  146,439 

Pump, E. J. Del,mey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146 ,323 
Purifier, middlings, D. S .  Mackey . . . . . . . . . . . . . . . . . .  146 ,464 
Purl Her, middlings, C.  Sigmund . . . . . . . • . . . . . . . . . . . .  146,485 
Ullft, life, X. H . llorgfeldt, . . . . . . . . . . . . . . . . . . . . . . . . . . 146,426 
Raft, life, G .  C lark . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . .  1 46,316 
I(a i l road s w i t c h ,  J . B .  Schofield . . . . . . . . . . . . . . . . . . . .  146,364 
Hailroa.d tanks, vah'e for, C.  S. Webber . . . . . . . . . . .  146 ,371 
i!ailroad t ie , G. D. Blals de ll . .  . . . . . . . . . . . . . . . . . • . . . .  146 ,376 
Bake, h o rs e hay, C. O. Luce . . . . . . . . . . . . . . . . . . . . . . . . .  146,�47 
Rali:e, horse hay, C. O. Luce . . . . . . . . . . . . . . . . . . . . . . . .  146 ,348 

Rake, honw ha,y, C .  O. Luce . . . . . . . . . . . . . . . . . . . . . . . .  U6 ,349 
Rcfinlng pct roleulll and other o il . ,  E. Schalk . . . . .  146,405 
[�e6ulJ.tor w i t e r  su pply , A .  L. Harris . . . • • • • • • . . • •  146,335 
[{etn h older. I.  C. Tilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,491 
Ho.fe . burgl ar proof, 'V . Corlts� . . . .  " . . . . . . . . . . . . . . .  146,332 

8afe, I.-:[ tchc n .  � . ll . & J. M. Huri!on . , . . . . . . . . . . . .  146,390 
Sa8h holder, J. T. Craw . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,434 
Saw gUHlm{lIg machlne, T. 8. Jackson . . . . . . . . . . . . .  H6 ,392 
8calc8,  platform , T. Fairbanks , (r) . . . . . . . . . . .  . . . . . .  5 ,726 
�cissors , C .  M . •  J OIlllIIIOIl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146,457 
Self otling bolster, .) . ll . Well. , Jr . . . . . . . . . . . . . . . . .  146,4; 8  
S e w i n g  m'lchi n e ,  A .  Mol tr. . . . . . . . . . . . . . . . . . . . . . . . . .  146,466 
Sewing machine , 13. Scri bn er , Jr . . . . . . . . . . . . . . . . . . .  146 ,483 

Sewing machin e  button holer, Howard et al. (r) . .  5,72Q 
Sewing machine ruffl er, L.  Sch ultz" . . . . . . . . . . . . . . .  146 ,482 
Sew mg machlne tucker , F. W. Brown . . . . . . . . . . . . .  146 ,3';7 
Shoe,  E. Shaw. . . .  . . . . . . . • . . . • . . . . . . . .  . .  . . . • . • • . . . . •  146 ,484 
Snow plow, J .  M .  Gra y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,338 
Spark arrester , Richard. &; Meehl,  (r) . . . . . . . . . . . . .  5,72� 
Spindle,  handing, D. Hussey . . . . . . . . . .  : . . . . . . . . . . . . .  U6 ,S91 
Steam aud air brake., coupling for, J. Y. Smith . . 146 ,367 
S t e e l ,  m a n u facture ot, V. H. E .  Gallet . . . . . . . . . . . .  146,330 

Stcreo type platc,  M. J . Hughe • . . . . . . . . . . . . • . . . • . . . .  146,454 

Thil l coupling, L .  Lee . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . .  146,346 

Thill cuup ling, B. H. We.sel . . . . . . . . . . . . . . . . . . . . .  . , . 146 .419 
Toy wind wheel, J. Hag.trom . . . . . . . . . . . . . . . . . . . . . . .  146 ,834 

Trunk .tay, M. F. Ehle . . . . . . . . . . . . . • . • . . . . . . . . . . . . . .  1 46,326 

Trus., G. W. Gregory . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  146 ,448 
Tubing, manufacturing metal, Quadllng & May . . .  146 ,358 
Tyres, mach i ne for bending, M. B. Flynn . . . . . . . . . .  146 ,329 

Valve and link motlon, cut· off, E. G. Thoma • . . . . .  146,487 

Valve for railroa d tallk ••  C .  S. Webber . . . . . . . . . . . . .  146,371 
Val v e ,  .afcty , Case &; B.illle . . . . . . . . . . . . . . . . . . . . . . . . 146,3 14 
Varnl.h, India·rubber, P. Finley . . . . . . . . . . . . . . . . . . . .  146,387 
Veblcle axle box , E .  L. Kln.ley . . . . . . . . . . . . . . . . . . . . .  146 ,394 
Velocipede, A .  A. Hoffman . . . . . . . . . . . . . . . . . . . . . . . . .  146 ,340 
Vcs.el fender and protector, C . Wacker . . . . . . . . . . .  146,494 

Washboard, J. A. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146 ,438 
Washing machine, J. P. Thompson . . . . . . . . . . . . . . . . .  146,489 
Washing machlnc , W. H. Welch . . . . . . . . . . . . . . . . . . . .  146 ,438 
Water meter, Nicola. &; Chamon . . . . . . . . . . . . . . . . . . . 146,469 
Weli cleaner , A . W. Richards . . . . . • . • . . . . . . . . . . . . . . .  146,4i5 

Window scre e n ,  J .  H .  Thompson . . . . . . . . . . . . . . . . . . .  146,410 

APPLICATIO�S FOR EXTEXSIONS . 

Applications have been duly filed and are n o w  pending 
for the extension of the follow ing Letters Pa tent . Hear· 
ings upon the respective a p plications are appointed for 
the days h ereinafter mentioned : 
27,S98.-HEFLECTOR.-I.  P. �·rlnk . Apri l ! .  
27,901.-HARVESTING MACHINE .-.\I . HallenbeCk . April ! . 
�7,9'23.-F·ENCE MAKING lIACRINJC.-J. Moore tt at. Ap . 1 . 
2H.3SS.-GRAIN BINDDrG �IACHINE.-D. W. Ayre •. May 6 .  

EXTENSION S GRANTED. 
26,860.-TINWARE lIAKING MACHINJC .-S. J. Olmsted. 
258 (wbole 1'0. 31 ,262) .-FARE Box.-J . B . Slaw.on . 

DISCLAIMER. 
26,860.-TINWARE MAKING M A CHINE.-S . J . Olmsted . 

DESIGNS PA'rE�TED. 
7,104 .-WATCII CASES . -L . BushnelL N e w  Bedford, Mass. 
7,105.-BoTTLRS.-A. M lchae l ,  N e w  York ctty . 
7,106 .- BATU TUBS.-J. L. )I ott,  Mott Haven, N .  Y. 
7,107 .-Pr cT"CREI FRAME . -E . Renaud et aT. , New York cIty. 
7,108.-CARPET.-T. J .  Stearns . Buston,  M a s s .  

7,109.-PACKING B o x . -S .  F . 1Vbltmlln, Phllatielphla , Pa . 
7,1l0.-TADLB C A STER H ANDLd . -H .  C .  WilCOX , Wes t 

Meriden, C onn . 
7,1l 1 .-CAKE OR FRUIT BA SKET ' . -H . C .  Wilcox, We.t 

Meriden ,  Conn . 

TRADE MARKS REGISTERED. 
l ,595 . -PHARliACEUTICAL PREPA RATION . -J . Carnrlck, 

Ncw York city . 
1 .596.-SHIRT •. - W .  H . C o l e ,  New York city. 
1 ,597. -TOBACCO, RTC.-F . Miranda, New York city. 

SCHED U LE OF PATEN T FEES. 
On each Cave&t . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 0 
On each Trade Mark . . . . . . . • . . . • . . . • . . . . . . • . . . . . . . . . . . .  $21i 
On filing each app licatIon for a Patent (17 years ) . $ 1 1i  
O n  Is.ulng each original Patent . . . . . . . . . . . . . . . . . . . . . .  $20 
On appeal to Examlner.·ln· Cblef . . . . • . . . . . . . . . . . . . . .  $1 0 
On appeal to Comml.sloner of Patents . . . . . . . . . . . . . .  $20 
On application tor Re issue . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $30 
On application for Extcnslon of P.tent . . . . . . . . . . . . .  $1iO 
On granting the Exten.lon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $;)O 
On filing a Dlsclalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $lO 
On an application for DeSign (3)<; years) . . . • . . • . . . . .  $ 1 0 
On application for Design (j years) . . . . . . . . . . . . . . . . . .  $ I 1i  
On application for  DeSign (14 year. ) . . • • . . . . . . . • . . . . .  $30 

[SpeCially reported for the ScientifiC American .]  

CANADIAN PATENTS. 
LIST OF P ATENTS GRANTED IN CANADA , 

JANUAUY 23, 1873. 

3,05L-II. ill. Baker, W. F .  Stone and J. H. Ve rmilya , 
Washington , D .  C . ,  U. S . ,  assignees of G. W. Hunter, 
s ame place. Improvements on sewing machines, cnlled 
H Hunter's Sewing Machines . I t Jan.  23, 1874 . 

3,055.-J . Pratt and A. Roy, Montreal , P. Q., a •• igne es of 
J. GoulUoud, same p lace . .I.Youvelle8 et utiles amelior
ations a lta: m,ach(nes a ti8He't' les corsets. le8 fluetre8, etc. , 
ca lled . j  Temple EntraineU't' Ameliol·e." New and use
ful improvements in machiue for weaving corsets, 
gaiters, etc. Jan. 23, 1874. 

S,056.-H. lIIarlln, Chicago, Ill . ,  U. S., M.H .  King, Sprlng· 
field, Hampden county, Mass . ,  U .  S. Improvements 
on br1ck machines, calleel H Martin 's Brick Mach1ne . "  
Jan. �3, 1 874. 

S,057.-E. N. Randa ll ,  We.t Troy, Vt., u. S., and G. E. 
Braley, same place .  ImproYements on milk vats, 
callcd " Raudall's Improved Milk Vat ." Jan. 23, 1874 . 

HOW TO OBTAIN 

Patents and Caveats 
IN OAN ADA . 

PATENTS are now granted to inventors 
In Canada, without distinction a. to the nation· 

a!ity of  the applicant. The proceeding. to o b tain 
patents i n  Canada are nearly the Bame as in the 
United States. The applicant Is required to fur. 

nish a mOdel , wi1h .pcclfication and drawings In dupll· 
cate. It 18 also necessary for him to sign and make 
affidavIt to the originality of the Invention. 

The total expense, in ordinary c a s c s ,  to apply f o r  a 
Canadian paotent, I. $75, U. S. currency. Thl. lncludes 
the government fees for the first five years, and also our 
(�Iunn & Co . '.) charge. for preparing drawing., .peclfi· 
cations and papers, and attending to the entire buaines8 . 
Tae holder of the patent I. entitled to two extension. of 
th e  patent, each for five years, making fifteen years 
In all.  

ff the Inventor ••• Ign. the patent, the as.lgnee enjoy. 
all the rights of the Inventor . 

A small working model must bc furni shed , made to 
auy convenient .cale . The dlmcnslons of the model 
should not exceed twelve inches . 

If the Invention con.lst. of a composition of matter, 
.ample. of the composition, and also of the .everal In 
gredient. , m u s t  be furnished. 

Stone t O O l ,  T . •  J oyce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146 ,393 

Person. who desire to apply for patents In Canada are 
requested to .end to us (Mt:NN & Co.) , oy cxpre ••• a 
model with a description .fn their own language, show« 
Ing tbe merits and operation of the Inven tion,  remitting 
also the fees as above for such term for the patent al 
tbey may elect . We will then mmedlately prepare the 
draw1ngs and specUlcatlon, and send the latter to the 
applicant for hi. examInation , signature , and a!lldavlt. 
It requires from four to twelve weeks' ttme, after com. 
pletlon of the papers, to obtain the decl.lon of tbe Cana. 

8tove, gas , J. ::\IcKenzte . . . . . . • . • • • • • • • • • . • . • • • • • • • • • 146,352 
'\love grate, J . B .  Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,456 
t:;tove, heating, M. B . Ma@on . . . . . . . . . . . . . . . . . . . . . . . .  � 4f} .351 
Stud and button fa.tenlng , P .  H. Long . . . . . . . . .. . . .  146,396 
� uspenders , J' 1\ . Smith . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  146,486 

dian Patent Office. Remit the fees by check, draft, or 
Postal order . Do not .end the money In the box with 
model . Give us your name In fuli, middle name Included 

Inventions that have already been patented In the 

United State. for not more than one year may also be 
patented in Canada.  

On filing an application for a Canadian patent. the 

Commissioner causes an examination as to the novelty 
an.-utlllty of tbe Invention . If found lacking In elthcr 
of th ese particulars, the application will be rejected , In 

which case no portion of the fees paid will be returned 
to the applicant .  

Inventors may temporarily secure their improve· 
ment. In Canada by filing caveats .. expense thcreof, $35 
In full . 

For further Information about Canadian patents, aB · 
slgnm ents, etc . , address 

VALUE OF PATENTS, 
And How to Obtain Them. 

P r a c t ic a l  H in t s  t o  Inv e n t o rs .  � ROBABL Y no Investment of a Bmall BUm 
of money briug8 a greater return than the f� expense l�curred in obtaining a patent , even 

... when the lDvelltloll ls but a smal l one. Large 
inventions are found to pay correspondingly 

. well . The names of Blanchard, }(or�e,  Bige
Jon. low, Col t ,  Ericsson, Howe, McCormick Rot', 

and others, who have amassed immense for
tunes from thetr tnven t ion s , are well known. 
And there are thousands of othel's who have 
'l f al1zed large Bums from their patents . 

More than f-'IFTY THOL"BAND inventors have availed 
themselves of the services of MUNN & Co. during t h e  

TWEXTY·SIX years t h e y  h a v .  actcd as solici tors and 

Publi.hers of the SCIENTIFId AMERICAN. Thcy stand at 
thc h ead In thl. cla.s of busine •• ; and their large corps 
Df ass1stants , mostly selected from the ranks of the 
Patent Office : men capable of rendef'ing the best service 
to the iBventor. from the experience prac"Llcally obtatned 
whil� examiners In the Patent Office : enables )1UNN & 

Co. to do everything appertaIning to patent. BETTER 

and CHEAPER thaD any other rellable agency. 

HOW TO 
Thl. l. the 

OBTAIN li' •• �I� �l��i:: �n� 
nearly eve-

ry letter, describing some I nvention whfch comes to this 
offlce. A positive anllwer can only be had by presenting 
• complete application for a patent to the Comml •• loner 
of Patents. An appl1caUon cons1sts of a Model, Draw
Ing., Petition ,  Oath, and full SpeCification. Varlou. 
official rule. and formalltles mu.t also be ob.erved. The 
e!fort. of the inventor to do all this bn.lnes. himself are 
generally wi thou t succes.. After great perplexity and 
delay, he I. u.ually glad to .eek the aid of pcrson. expe· 
rienced in pat ent business, and have nIl the work done 
over again .  The best plan Is to  solici t proper ad,'lce at 
the beginning. If the parti es consultcd are honorab le 
men, the inventor may safely confide his ideas t o  them ; 
they will advl.e w h e t h cr the Improvement I. probably 
patentable, and will give him all the dlreetion. needful 
to protect hi. rights. 

To Make an Application "or a PaCent. 

The applicant for a pateD.\ should furnish a model of 
hl. lnventlon if .u.ceptlble of one, .lthough .omctlmes 
it may be dispensed with ; or, if the invention be a chem
ical production . h e  must fUJ'!lish samples of the fngredi· 
ents of which his composition consists. These should 
be securely packed, the inventor's name marked on them 
and sent by express, prppatd . Small models, from a dis 
tance, can onen be Bent cheaper by mail. The s81"e&t 
way to remit money ,ts by 8 draf t or postal order, on 
New York, payable to .hv order of �IUNN & Co. Person. 
who Uve tn remote parts of the country can usually pur· 
cha.e draft. from theIr merchant. on their New York 
correspondents . 
How Can I He.t Secure My Inventlonl 

This I s  an Inquiry whIch one Inventor naturally ask. 
another, who has bad some experience in obtaining pat
ents. His answer generally is ss follows, and correct : 

Construct a neat model, not over a foot in any dimen. 
siou-smaller if p ossible-and send by express, prepaid, 
addre •• cd to MUNN & Co., 3j Park ROW, togr:ther with a 
de.criptlon of It. operation and merits.  On receip t  
thereot, they wi ll examine the inventlon carefully, and 
advl.e you a. to It. patentability, free o f  charge. Or, if 
you have not time, or the means at hand, to construct H. 
model, make a. good a pen and Ink .ketch of the 1m· 
provement as possible and send by mail. An answer as 
to the prospect of 8 patent will be rccelved. usually, bv 
return of mail. It Is sometimes best to have a fiearcb 
made at the Patent Office : such a measure often save. 
thc co.t of an application for a patent . 

Preliminary Examination. 

In order to have �uch search , maKe out 8 written de· 
scription of the invention, in your own words, and a 
penCil, or pen and Ink, sketch . Send these , with thc fee 
of $5, by mail, addressed to MUNN & Co., 37 Park Row, 
and i n  due time YOll will receive an acknowledgment 
thereof, followed by a written report In rcgard to the 
patentability of your Improvement. Thl • •  peclal .earch 
I. made with great care, among the mOdels and patent. 
at Washington, to a.scerta.in whether the Improvement 
pre.ented Is patentabl e .  

Forel&'n Patent •• 
The population of Great Britain I. 81,000,000; of France, 

37,000,000 ; Belgium, 5,000,oooj Austria, 36,000,000 ; Prussia, 

4O,OOO,OOO,and Russta, 70,000,(0). Patent! may be securen by 
American citizens In all of the.e countrle •.  Now Is the 
time. when bustnesl! II! dull at home, to take advantage of 
these Immen.e forelgn fields. Mechanical Improvements 
of all kind. are alway. In demand In Europe. Th ere will 

neTer be a better time than the pre.ent to take patents 
abroad. We have reliable business connection. with the 

prIncipal capital. of Europe. A large share of all the 
patents secured In foreign countries by Amerlcau. are 
obtained through our Agency. Addre •• MUNN & Co., 3i 
Park ROW, New York. Circular. with full Information 
on foreIgn patent., furnished fre •• 

Caveat •• 
Person. desiring to file a caveat can have the paper. 

prepared In the shortest time, by sendln� a .ketch and 
de.crlptlon of the Invention. The Government fee for 
a caveat I. $10. A pamphlet of advice regarding applica 
tiona for patent. and caveats I. furnl.hed gratis, on ap· 
plication by mall. Addre •• MUNN '" Co. S7 Park Row, 
New York. 
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Value 0" Extended Patentfl. 

Did patentees realize the fact that their Invcntions ar 
likely to be more productive of profit during the seven 

years of extenSion than the first full term for which thei 
patents were granted. we think more would a\,al1 t h e m  

fleIves of the extension privilege. Patents granted pno 
to 1861 may be extended for seven yeari, for the benell 
of the i n vent or, or of h is h�lrs in case of the decease 0 

forner, by due appllcaUoll to the Patent Oftlce, ninety 

days before the termination of the pat ent . The extended 
Ane iDl:res to thc benefit of the inventor, the assign ee 

under the first term having n o  rights under the extenSion 

excep t by sp ecial agreement. The Govcrnment fce fo 
an extension is  $100, and it is necessary that good profe!:! 
sional service L e  obtain e ll to conduct the business l)efor 

the Patent Office. Full informat i on a�  to extensions 

may be bad by addressln� MuNN & Co.  37 Park Row.Xew 

York . 
TradelDark ••  

Any person or firm domtclled in t n e  Uni ted S t  ates, 0 

any finn or corporation residing in any foreign counrry 

where similar privi leges are extended to citizens of th 
Unitcd. States, may register their designs a D d  obtain pro 
tecUon. This is very important to man ufacturers in t I l t  

country, a n u  equally 80 to foreIgners . }"'or tull particu 

lars address MUNN &; co . •  :17 Park How. Xew York . 
Design Patent ... 

Foreign designers and manufact urers,  w h o  send good 
t o  this coun try, may secure patents here u pon their ne w 

patterns, and thus prevent others from fabrica.ting 0 

.elllng the same goods in thlB market.  

A patent for a design may be granted to RllY person 

whether citizen or alien, for any new and original desi,{l 

for a manufacture , bust ,statue,  al t o rel1eYu,  orbas rel icf  

any new and original design for the prin t ing of wooten 
silk, cotton, or ot h er fahric!!! , any n e w  Rnd orig-inal  1 m  

press10n, ornament. pattern, p r i n t ,  o r  picture, t o  h 
printed , painted, cast,  or o t h erwisc placed OIl or workec 
into any article of manufacture . 

Design patents arc e qually as i mportan t  to c l t l zCll!l! i1. 
to foreigners . For full particnlars send for pamphlet tl 
MUNN & Co.,  37 Park How. l\ew York . 

Copies of" Patent • •  
Persons desiring a n y  p a t e n t  iss ued from 1836 t o  �ovem 

ber 26, 1867, can be su pplied with otHctal copies at a reU:-i 

onable cost , the price depending upon the extent of dnlW 
iugs and length of �p edficatton . 

Any patent issued since Kovembcr 27, 18117, at wlllct 
time the Patent Ottlce commenced printin g the drawing 
and specifications, may be had by remitting to thf� of 
fice $1. 

A copy of the claim. of any pal ent I"ued 8111ce 18:1 
wlll be furnished for $1. 

When ordering copies, please to remit  for the same a 
above. and state name of paten tee . title of Invention,snu 
date of patent • ..\..ddrC88 )-I UNY & CO. ,Pat cut Solicitors 
37 Park H.ow, N"ew Y o rk .  

M UNN & C o .  w11 1 be bappy to see hU'entors In person 
at their Office, or to auvise them by l e t t e r .  In all cases 
they may expect an honest opinion. 1"or .such consu l tn 
tions, opinions, and advice, no ('harge is matte. Wri t  
plain i do not use pencil or pale ink ; bc brief . 

All bUSiness commltted to our care, and all consulta 
tions, are ke pt 8ecret and 8trictly confidential. 

In all matters pertaining to patents , su(:h as conductlr.g 
Interferences, procuring extensions, dra wing a�Sigll 
ment8, examinations i n t o  the valiflHy of pat t'Il t s ,  CLC.  
special care a n d  Slt t e n  t lo 11 i s gtven. For i n forlIlatioll auti 
for p a m p h l e t s  of instruction a n d  u.tlvice,  

Addres. 
llI U N N  &: C O . ,  

PUBLISHERS SCIE�TlnC A�[ERICAN, 

37 Park Row, Ne'W York. 
OFFICE IN WASHI1' GTOK-Corner F and 71b 

Slreet!'l. o pposite Patent O:tHce . 

B ack Page - - - - - - - $1.00 R l i n e .  
J UI'dde P u g e  - - - - - - - ' a  c(�nh" a l i ue. 

bnf}1'avin(js m a y  head Wi1;el'tixement8 ( I t  lite .wune l'tlte pel 
line, by mea.<mrement, as lhe ie.ttel' )J1'(:'''8. Arll'(!rti8pmeJll.� 
1nUlJt be receiv�d a t p ublication oOlce WJ early «8 Friday 
morning to appear in next issll e .,  

$0 0 �90 p c r  day at ho me . Terms Frcl' . .Addres 
t-o �,;.,.i GEO. �TINSO:Y &, Co. ,  Po r t land f )I ai n e . 

- -:frtiLLING · MACHIN ES: 
. 

Un i versal i Pla l ll ; Index ; a n d  Cl UJ} C u t t i n g' . 15 vari e 
ties . IlRA I � AI(ll M I LL I NG MACHINE C O . ,  �Il l k  S t .  
co rner Uliver, Boston , �lass . 
------------ -.----

P H I L I P  S .  J U S T I C E , 
14 N. 5TII 8TEET, - 12 CLIFF STREET 

Philad elph i a .  � e lV  York. 
HEA D Q UA R TERS FOR 

.. DEAD STROKE " P() II' t; R I1A �nlJo. I(S. 
. .  PHILAll·�tt;!¥t� ' l]l�;!i:�yt��i!(\flNts. 

TROWBRIDGE'tl 'l'ABLES & DL\URAMtl 
relat i l l g'  t o  

NON.CON DE�SI � G  E ;\ GI N E S  AND BOILE RS. 
The Table s compri se n hs t  of o v e r  1 ,000 en giIH"s o f  

powers fro1ll 5 hor�e , pO"t'er (0 350 horse-power. gi ving 
the pressure of steam, degree of eXpaUl" lU il . n u m D e r 0i 
��V�!�����e:;? & C�xpendl ture of steam, a n d  c o s t  0 

Tab l es of Holl ers of various types are gi ;rell ,  w i th bes 
working dlmenf'ions a n d  aIllount of w a t e r  eaGh b o l l e l  
will  evaporate i n  an hour . & c .  

Boiler Explo s i o n s  and Safety· valy(,s u re also d i s  

��T��dd:s��:t�a� 
and simple improveme n t  i n  t h e  safe t y  

1 voL,  thtll .ao . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 2 . 50 
Publi shed a n d  for ,alc by 

J OIl,'; WILEY & SON, 15 A.tor·place,  New York 

TO CAPITALISTS AND MECHANICS 
We offer, tor sal e ,  a part tn.teresr, I II the J tth:rs'on (;i t� 

Ircn Works. Located at .Jefierf'on Citfu' 1\1 0 .  \\ (Irk !;; 1 I l' \'" 

::n�i� ���t �!1����11:1��'�' tria����t
a

'
a�

U
t�C��?l

t 
(���J�Yr�l�I 

1VAf�kJ' Ri'1�f;�f� ��td\�T�i�S!l�iIMl !\YI���b?�iltJ�fl� 
D RILL our SEL�'·D U MPING b U L K Y  HAKE, a l u i  

l ine of C OOKIN G and IlEA TI�:7 BTOVt; , · ,  a n d  d large 

JO BBI � G a n d  HE PAIR trade , �t. L o u I s ,  125 miles li:<.\ t; t 
being our nea.res t com p e t i t or. 'Ylll � e l l  a. I. h ird o r  u h a l  

in terest,  o r  make a Stock Co . •  a n d  s('11 t o  good. lll�ll £mcl  

amount as des1red . Parties who det-ire to I n y e � �  III man 
ufacturing i n  the West w i l l  rare ly haye sue}l a tavora�l 
upportuniry for prompt returlls. LIB E H AL U1 � I 

DENDS GUA[{ANT E E u .  Reasu D fo r  scl l l lt;;, w a n t  0 Capital to Pl1lbt���t:: 'tb:A��\.*��:tl·�;·8�ld�rf�� �[ o . 
O-R I G l Joi A j', 

<>:-o/,�" " ' "  

Schaeffer & Budenberg, 
� ... -" " '� Magdeburg , G ermany. :o;teulll , B l a s �  

\.OJ ,.. "-c.f ] Vacuu m ,  ana Hydraulic G a u g e s  all( 
'1 �"I ,,- Engine Counters.  000( , , , , . ,  

'V. H E U EIOI A N N ,  
4 Cedar St . , � .  Y . ,  �o l e  Depot 

$7? EA CH W EEK. Agents wanted , part icular 
101 free . J . W ORTH & CO . , St . Louis, Mo .  

MONEY-WAGES-To all having spare 
� time j $4 t o  $12 a day : li o 'ncthtng n e w ' plelUant 

honorable ' large profits : n o  ri8ks ; home or abroad i da
d
' 

or evening
'
; thousands making money . Particulars a n  

.amples (really w0'i� tt� il:�'h,"\��81�SSt . ,  New York.  

ADVERTISERS .hould send to GRO . P . HOWELL & CO . 
41 Park Row, N. Y.,  for their Eighty·page Pamphlet 

containing Hetl of 3000 newspapers and estimates, show 
Ing the cost of advertl.lng . Mailed free to ali  appUcants 

© 1874 SCIENTIFIC AMERICAN, INC



BAIRD' S 

FOR PRACTICAL MEN. 
---0---

.\Iy new, revised and enlarged Catalogue of PRACTI· 
CAL A�D SCIENTIFIC BOOKS-96 pages 8vo .-wlll be 
lent, free of postage , to any one who will favor me with 
his address. 

HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER, 

406 WALN UT 8THEET, Philadelphia . 
--a--

Unrivalled Scientific " 
Practical Books. 

The PracticalAmerican Mill wright and Miller. 
By Dayid Craik. Illllstrn.ted by nu,uerOU8 wood .en. 
gravings and two  folding plates .  81"0 . . . . . . . . . . · . .  · $'· 00 

A Treatise 011 the ;" anufacture and Distilla· 
latlon of Alcoholic Llq nors . Translated and edited 
from the French of MM. Dupldls Aln� et Jeune. By 
M McKennle, .II .D. I llustrated by I� folding plates 
au"u l:5t:vcra.l WOo(1 engravings. 743 pp .  8vo • • • • . • • • 10.0I) 

A New and Complete 'freatise on the Arts of 
Tanning, Currying, and Leather Dressing. By Prof .  
DU8sanct!, Chemist .  Il lustrated by 2 12  wood engrav� 
ings. 8vo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $12 . 50 
General Treatise on the Manufacture of 

Every Deocrlp t lon of Soap : Comprising the Chemistry 
of the  Art, w1th Hemarks on AlKalies, 8aponin.able 
Fatly Budh's, the Apparatus necessary In a Soap Fac� 
tory Praetfcal Ins truct iom:l tn the Manufacture of 
Yi1rI�US Kinds of i:"!oap. the Assd.Y of Soaps, etc. By 
1'rof .  II . Dussauce. Illustrated. 8vo . . . . . . . . . . . . $10 . 00  

A Practical U uide for the Perfumer. By 
Prof .  H . DUBs.uce. l �mo . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3.00 

A Practlcal Treatise on the Fabrication of 
Matches .  Gun Cot ton and Fulminating Powders . B

J) 1'rof. H. J.)us.auce . 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3. A Ueneral TreatiBe on the Manufacture of 
Vineg .. r. Ily Prof. H. DUBsauee .  IIIuBtrated . 8vo ... $5.0� 

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

2S AdamI It .. Brooklyn. N. Y. 

The H AWLBY KILN 
for burning brick. tile. pottery, &c. Produces nnlfonn 
results, a.voids Inferior stock: ; saves fuel, Jabor Bnd 
time. European Patents obtained. For 

g
rlvlle

�
e. at 

home or abroad, address 
103 F-:}it�n �. ,l£.�� York. 

nr �EW CATALOGUg FREt!:. 
Small Tools of all kinds ; also GgAR WHEELS, parts 
of MODgLS, �nd materials of all kinds. Cu.tlngs of 
Small Lathes ,  Engines , �lbt'tJ2,t� � 'WIG HTMAN, 

23 Cornb1ll ,  Boston, llass . 

The American Tnrblne Water 
Wbeel, 

n,e�r"t��t 1�£�';.�r:ca��.��b�1tJ:�n�� 
Emerson, showlnl! the following use· 
ful ellect of the power of the water 
utll1zed, being the highest resulU ev· 
er known. 

Percentage of Part Gate : U, 50.08 ; 
�p�r'1;'eh�'J

8
�Jo�' �,;�: ; �.fi:90· 

A fuU re�rt may be obtained of 
:;n�Y>Ilo� LS & TEMPLE, Day-

W
ANTED-Everywhere-Live Agents for 
a new and Live Home paper. MILLIKEN & 

GOULD,  aUve at 21 Bromfield Street, Boston, Mass. 

NEW & IMPROVED PAT'l'ERNS.-MA. 
CllINISTS' TOOLs-a1l Ilzes-at low prices. 

E. GOULD. 97 to 113 N. J. R. R. Ave .. Newark. N .  J .  

P. BLAISDBLL " CO., 
Worcester, MaslI., 

Mannfacturers of the Blaisdell Patent Upright Drills 
and otber IIrst·class Machinists' Tools ' 

SHINGLE AND BARREL MACHINERY.
Improved Law's Patent Shlng!e and Head!ng Ma

chille, simplest and best In use. Also Shingle Heading 
and Stave Jolnt ... s, Stave Equalizers, Heading Planers, 
Turners, &c. Addre .. TREVOR & Co. Lockport. N. Y. 

1832. SCHENCK'S PATENT. 1871. 
WOODWORTH PLANERS 

And Be-l!&wtng Machines, Wood and Iron Working Ma 
chlnery, Engines, Boilers, etc. JOHN B. SCHgNCK'S 
SONS. Matteawan. N. Y. and 118 Liberty St., New York. 

G E. ILLINGWORTH, Neville St. Foun
• dry, Leeds, England, make. a Specialty of 

hili 20-lnch SwinK Lathes. All parts are IDter' 
changeable,belng made In duplloate.by patent macblne · 
ry,thus ensuring Accuracy and gxcellence of Workman · 
• nlp .  

lW" For price and Photo, write direct. 

OTIS' SAFETY HOISTING 

Machinery. 
1(0. 348 BR01l,Vl'� �f��oli. co .• 

you 
U • •• Plano Co., 8 1 0  Broad_" N. Y. 

I
RON BRI DGES-CJ.ARKE, REEVES & CO., 
PHCENIXVILLE BRIDGE WORKS . 0lllce, 410 Wal· 

nu t  Stret· t ,  Pblladelphla. Pa.  
Sveclaltle s-Aeeuratc Workmanshlp-Ph<l'nlx columns 

-Use of double rellned Iron . �o welds . All work 
done ou the premises, from ore to filltihed i:'r1dgf;'s . 
Illustrated Album maHed on application. 

A Practical Manual of Chemical Analysis and 
:\.ssaving · As applteu to the Manufacture of lron from 
it� oi·cs atlu to tJast Iron and Steel. By DeKontnck, 
Dietz and lla J l e t .  American ed\l. l On .  Edited, With 
;o;oteB and an AlJpeadlx on Iron Orcs, by A. A. ]<·es· 

BOILERS A.ND PIPES COVERED 
quet. 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · · • · ·f2.50 

The American Dyer. A Practical Treatise on 
Coloring Wool, Cotton, Yarn and Cloth. Illustrated 
by 94 "amples of  Colored Wool. Cotton, etc. By R. H" 
Gibson. �\'o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · ·  . $12 . 5V 

A Practical 'freatise on the Manufacture of 
Worsteds aud Carded Yarns. By Charles Leroux. IIIus· 
t rated. 8vo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $5 .00 A System of Chemistry Applied to Dyeing. 
By James �.picr. Edited by A .  A .  Fesquet. 8vo . . $5.oo 

( HeaninO's from Ornamental Art of every 
Sty Ie ; l�rt\wn from Examples tn the Bri tish, South 
Keu8 1 llgton Indian, Crys ta l Palace, and other Mu
seums t l .e 'gxblblttons of 1!l51 and 1862, and the best 
Mn�hsh and Ii'oreign work. In a serIes 01 one hundred 
t'xquls l teJy drawn Plates, conta1n1ng mllny hund�rea 
examples . lly Hobert Newbery .  4tO . . . . . . . . . . . . .  $I • .  00 

� The> above, or any �n�v Books, sent by mail , free 

O\�����;l!��� ���:Pr���c����ArOCJ�E OF PHACTICAL. 
A � .iJ  SU1E�'1'I !!'H': BUOKS-$ pages, Bvo.-sellt ,  free ot 
IJostage, to any one who will furnitu) hlb d.l1ure�b. 

HENHY CAHEY .BAIHD , 
INDU8TlUAL PU BLISHEH, 

406 WALNUT S'l'P,ggT. Philadelphia . 

Wood-Workin[ Machinery Generally 
SpectaIUt's : Wood wurth Planers,Pal l ,�ub,Clothes Pin, 

and WtLshboarn :\ill chtnery , Gaug e. and Stretcher Lathes. 
CHAHLml ll US" & Si)N , Marlboro', N . H .  

Send for CirCular • .. ______ -===-=_--::-:-�- IUHT miEY- lRON CASTINGS made to 
order promptly. Light work our 8peclalty. Address 

1 , IN GSTUN & CO . ,  Iron J<'ounders. Pittsburgh, Pa . 

� .t"IctL�� .Ll.It:nlluu UUo lJapcl'.  

THE DESIGNING AND CONSTRUCTION 
O�' STORAGE R E ti E R V O I R S .  By Arthur Jacob .  

A l S O ,  SUR<':lIARGED AND DIFFERENT FORMS OF H.BTAIN� 
k�c;t�����BSSCl!�C�

a
���:e�

. f���·. ,  �����s� °:Cc� �a�:.
an 

D. VAl'< N (}STRAND. PUBLISHEE, 
23 Murray st. & 2'/ Warren 8t., New 'orK. 

.... * Copies Bent free, by mall, on receIpt of price. 

SUBSOIL PLOW-The patent for a very 
valuable Impro\'ement In Sutsoll Plows for Sale 

vt= r)" cheap, in consequence of the death of the pat� 
entee. �' or fUrther part iculars, address MRS .  JANE 
N .  CARLETON , Pomeroy, O.  

INVENTOHS , ATTEN TION ?-I want sev· 
eral small articles of real value-to manufacture 

lI.UU tntroi luce in  the \Vestern Stat es-on royalty. :::;at lB � 
��1�1J. �f�'L"�g(if.'NO.i{�

d
�$��iJt�ls��,���I;:,�li�

eulars , • HUSSEY' S  NATIONAL 

' :? Cotta[e Architecture . 
'." New and Original DeSigns, WorklnJr 

/. -:- Scale Draw1ngs, Bnd lJ�tail8 for a l l  ;=C '  , .=: Styles of low·prlced HouRes, with - Sp1!Clftcat toDs and Cost .  Just Pltb� 
li8her!.. Hoyal quarto. Post· paid, $6. 

WOODWARD'S ") l ,ooo WOIIKING DRAWING •. 

N A T IO N A L � Plans, Details, 

ARCHITECT J Specltlcatlon 8&  Estimates. 
'fWBLVB DOLLA-BS, post

paid. 
MOl'll (JKTON'S N A T I ONA L � SIx Dollars, post 

STA I R B U I L D E R .  5 paid. 
111 0 N C K T O N ' S  N A T I O N AL8 Ux Dollars, post 
CARPENTER & .r O I N ER. 5 paid. 
�ANGE JUDD (JO • •  243 Broadway. N.Y . 

Todd & Rafferty Machine Co. 
MANUFACTURERS OF 

The celebrated Greene Variable Cut·Off Enjl\ne ; Lowe'. Patent Tubular and Flue BOilers,.; Plain SUde Valve Sta. tloRary, Hoisting, and Portable ",nglnes. Boilers of all kinds. Steam Pumps, M1 1I Gearing, Shaftlng,�c. · Silk, Tow, Oaknm, B\:f.glng, Rope, Flax, and Hemd: .MaChlnery. 
tsfB�
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WORKS, PATERSON, NEW JERSEY. • 

With " ASBESTOS FELTING :" saves twenty·five per cent. In fuel. Send for Circulars. 

A S B B S T O S P B L T I H G C O M P A R Y ,  
Nos. 816, 818, 820, and S22 Front Street, New York. rl'"' Asbestos In all quantities and qnaUtles for sale. 

THE " PHILADELPHIA " 

HYDRA "CLIO JA OK. 
P ISTON guided from both ends; all working 

parts guarded from dust ; s1ngle or double pumps, 
cyltndcl's, shafts, rocker arms, ptstontl, etc., cnttrery steel. lio. 14 N. 5tlt st.,.Phlladcl phla. ! PHILIP S JUSTICE No. 42 CIIII' st .. ""ew York . \ . • 

JAMES LEFFEL &: CO., 
SPRINGFIELD. OnIO. or 1011 LIBEBTY I!T •• N. Y. CITT. 
$ftO PER DAY. 1 ,000 Agents wanted. Partlcu 

� lars free. A. H . BLAIR & CO .. St . Louls .Mo. 

" " � M I LES AND TEAR8 "-'l'wo Charm
fr.e'Yo/Jb�. ��'i'l'8�'lf·lB"V ctg�

u
m�Mr:.

I
�. r.) ' s

e
nt 

W H A LEN TURB I N E. No risks to purthaser. 
Pamphlet .ent free. SETH WHALEN, Banston Spa, �. Y. 

Fourth Grand Gift Concert, 
FOR THE BENEFIT OF THB 

PUBLIC LIBRARY of KY. 
Over a Million in Bank ! !  

AND 
A FULL DRAWING ASSURED ! !  

Tuesday. the 31st of March, next, 

Only 60,000 Tickets have been I.oued, and 

$1,500,000 ! 
divided into 1�,000 cash aUts, will be distrib
uted by lot amonll"the ticket holders. 

LIST OF GIFTS. 
ONE GRAND CASH GIFT . . . . . . . . . . . . . . . . . . .  8230.000 O N K  GUAN D CASH GI �"r . . . . . . . . . . . . . . . . . . .  100,000 ONE GRAND CASH GIFT . . . . . . . . . . . . . . . . . . .  lJO,OOO 
ONE GUAND CASH GIFT . . . . . . . . . . . . . . . . . . .  23,000 
ONE GRAND CASH GIFT. . . . . . . . . . . . . . . . . . .  17,lJOO 

10 CASH GIFTS, $10,000 each . . . . . . .  . . . . . .  100,000 30 CASH GIFTS, 5,000 each. . . . . . . . . . . . .  1lJO,000 50 CASH GIFTS. 1,000 each . . . . . .  . . . . . . .  30,000 80 CASH GIFTS ,  500 each . . . . . . . . . . . . .  40,000 
lOll CASH GIFTS, 400 eacb . . . . . . . . . . . . .  40.000 
1�0 CASH �IFTS, BOO each . . . . . .  . . . . . . .  43,000 
2,;0 CASH GIFTS, 200 each . . . . . . . . . . . . .  30,000 
825 CASH G IFTS, 100 each. . . . . . . . . . . . .  32,liOO 11,000 l;ASH GIFTS, 50 each. . . . .  . . . . . . . .  330,000 

Total , 12,000 Glfts, aU Cash. amounting to 81 ,300,8-00 

Ii::; a��
e u���g�,!�� ?dZ�'1,�o"t;. �1. ���s n'b�1 I::J: 

whether all the tickets are sold or not, and the 12,000 gifts 
all paid In proportion to the number of tickets sold. 

PRICE OF TICKETS : 
Whole Tickets, tOO ; Halves. $25 ; Tentbs or each cou· �0&lo$5 ; Eleven W;,ole Tlcke's lor $

� 
22� TICKet. for 

,16,ooi. 11� ��figo�l���::' I��� ��; i::1 w��tr, W��t;e1�� 
THO!'!. E. BRAM LETTJ!. . 

Agent Public Llbrar),. Ky .• andMana�er Gift Concert, 
THO��
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·A":ents, 609 BROADWAY, NEW YORK. 

AGENTS get the best sel11ng book and secure 
! t.he largest protlts ever oll'ered. Par· 

tlcnlars free. Address HURST & CO . ,  746 Broadway,N.Y. 

SECOND HAND MACHlNERY.-We have 
for Sale, at very reduced IIgnres, a number of holst. 

Ing and otber engtnes and baUers, from 4 to SO Horse 
!'�d"���;:.a

m 'Wi'l��. Ff'X��;�1; t�. �l'll:����:��� 

... UL L II. (,. 1.  uu .... u.n. ItJU&11.J115 Ll.d.. 6 0  "�1 t.,; "  .... .. l!!t i C I .... Ci 
r�r:::.t:en"tt�eft����::t�:li��: ��f���������ll?t�� are also the sale manufactnrers of the CJlLEHRATED COLLIliS PAT. COUPLINB, and furn1sh Pulleys, BangerB , etc., 
:t��� �ost approved style •• 

Jb'J�JI.;,tt�tJl:�fr/i.pll · 
Try Itreet, 2d and 3d ave"nes, Plttsburgb, }la. 

190 S. Canal st. Chicago. 
�

tockS of thIs Shafting In store and lor .ale b1 
F G�t��L��la M�I:kdl.��'l,':;r�.:\�".;et. N. Y. PIERCE & WHALING. Milwaukee. Wis . 

GREEN HOUSE k BEDDIN G  PLANTS. 
Large :stock, ]<'Ino Assortmcnt. Packed to 

§
o S .. fel

t 
any 

�,��¥t'lJ ��i�Z�3&t�Y��:ft��
e
�'R�I:�

E s�;f lo� IV.
S
. 

Address H . G. I IANFOHD, C olumbus, OhI O .  

GE O. W. READ & CO., 
STEA.M BA.ND SAW AND 

VENEER CUTTING l\HLL. 
186 to 200 LEWIS ST . , Foot 5 th & 6th Sts, E .H . . New York . 

ALWAYS ON HAND : 
FULL STOCK SEASONED HARD ·  WOOD LUMBER 

AND CHOICE FIGURED VE.-.lEERS. 
The largeot Stock . 

Tbe greatest Variety. 
The lowelt prices. a:r Enclose stamp for Catalogue and Price Ltst . 

Veneer Cutting Machines-For Sale, 
OXE ROTAHY MACHINg, cutting 4 ft. 101l'l" and 4 

ft. diameter. 
O�E SLICIXG �IACHINE, cuttln '! 5 ft . 6 In. l ong. 
Both In perfect oTder, with pulleys, shafting, etc . 

Complete for Immediate uoe. Price low. Address 
GEO. W. READ & (JO., 

186 to 200 LewiS St . ,  "" oot 5th /10 6tll Sts . ,  E .  R .  

�.I ASON'S PAT'T FRICTION CLUTCHES 
l.l'� are maBufactured by Volney W. Mason & Co., 
Provtdence, R. 1 .  Agents, L. B. BROOKS, 60 Cliff strcet, 
New York ; 'l'A PL I I; .  RICE & CO .. Akron. Oblo. 

A Set of' 1 2  Steel Lathe Dogs, 
From " to 4 1I1ch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $17 . 80  

.. . . to 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8 .00 
IrC?P' f�?m � to  2 1�ph . • • • • • • • • • • • • • • • • • • . • • • • . • • • . • • • •  * 6 .50 

to 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 15 .00 
I Set of Steel Clamps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '12 .50 

I I  U Iroll " . . . . . . . . . • • • . . . . . . . . . . . . . . . . . . • . . .  '10.00 
Expanding Mandrels taking anything from � to 4 

Inches, &c. 
Sen(l to C.  W.  LE COUNT, South Norwalk, Conn., 

for Circular. 

FOR SALE-By the New York Bridge Co. ,  
Brooklyn, N. Y . ,  J.4"our No. S " Burleigh" A1r Com

"rcesor,. , ln l-:ompJete working ordet ; also, a Jot of eight 
uud ten inch ca.st tron tlan�e pipe ; also, a lot of six inch, 
seven ply rubber hose, with connecti ons a l l  complete .  

WAN 'fED-A new o r  2nd hand Machine 
for Slotting medium size Screws .  J .  A. SM ITH, 

Deep River. Conn. 

GLASS &MOULDS for Fruit Jars, Patent 

yearl at'WIl\�e and Jleo;f�:8s�;gei���';..
b
f�:'i:���b�rl� 

est and cheapest way order direct of Mould Maker. pr PABTIOULAB ATTli:NTION paid to MOULDS for 
I !l VEN'fOHS. 

KUAINT, KUEER , AND KURIOUS is the 
valuable book we /fIve to all ; full of faeto, tl�nres 

auu fun . 5�tlXbk�� :Ccg�8�J\�ci;�����N�:dy���� 
Ladl'eS can make $5 a day \:l tbelr own Clty or Town 

Addres. ELLIS 1I1 'F'G CO., Waltham, Mass 

BUERK'S WATCHMAN'S TIME DE 
TECTOB.-Important for al. large Corporatlono 

��b �:���g!��n��c:�"t;g:Fo':.Il�� ':>��r�����':" 
patrolman, &1 tbe same reacheo dUferent stations of his 
beat. Bend for a Clrcnlar. J. E. BUERR:, 

N. B.-Thill detector II .!v�:r�jl'�oB��tg?ptU::il 
Partlel ullng or .elllng these Instruments wlthont aU
thorltv from me wtll be dealt wtth �ord1n1r to law. I 

AND PUNCHING 

DROP PRESSES • 

For tne Best �nd  Cbeal>
est Address THE STILES 
& PARKER PKESS CO .  
MIDDLlCTOWN. COYN. 

THE HORTON LATHE CHUCK, from 4 
to 86 Inches ,.wlth the new Patent Jaw. Address 
THE E .  HO I<TO:S & 80N CO . . Windsor Locks. Ct. 

WOOD.WORKING MACHINERY GEN 
erally. Specialties, Woodworth Planers and Rlcn

ardson 's ratent Improved Tenon Machines. Central, comer Union 8t" WorcesterJllass. 
WITHERB . RUGG & HICHARDSON. 

Machinery, 
Wood and Ir"n Working of evcry kind. Leather and 

Rnbber Belting, Emery WheelB, Babbitt Metal, &c. 
GEO. PLACE /10 CU., 121 Chamnets St. N.Y. 

Cold Rolled Shafting. 
o:g����� f.!�:� ���:g�I:�,

a
:���'st��

r 
I�':.�

e
y f��:����� to 24 ft. Also, Pat. Coupl1nl!" and Self.oll1ng adl ustable 

Hangers, pulleys, etc. GI!:ORGE PLACE & cn., 
121 Chambers Street. N ew York. 

Sturtevant Blowers. 
Of every size ana desc

8��'Wdi
o
�rnW �

n
c'8'.�

a. 
121 Chambers Street, N�w York. 

RICHARDSON, MERIAM .t co. 
Mannfactnrers of tbe latest Improved Patent Dan

el.' and Woodworth Planing Machines, Matching, Saah 
���I�':>Jal�f����n�'!,�8:;y��siffc������'a���mf: �:� 
t61���

s, ���� ��!
s
\v���

w
��r.5��

O
latt�t ���'S�:rI�I:� 

other \'Indo of Wood·worklng Jll"aChlnery. Catalogues 
and ... rlce Usts sent on appl1catlon. Manufactory, War· 
cestcr, Mas • • Warehouse , 1(17 Liberty st. New YorK. I. 

SrI']:'1N('II ])I]� S For cutting oURln.S9 f .  I'  .J ... � 8tencn.,a l l  sizes .  Also 
.. ..J.. ) complcte OUTFIT. for Clothing 
Stencns and Key Checks, wltb which young men are 
making from $5 to $20 a d.l:: . Send for catalogue and 
.amples to S.lII . SPENCER.ll , Hanover St .Boston, )I ••  s� 

CEAGLE FOOT  LATHES, 
AND AlIATEL"x ToOLS FOR THE HOLID ,-Y S 
PRESENTS for the Boys- SenslbJe-In� , hLrllcti Ye-Bencficial. 

W. L .  CHASE &: CO., 
93 , 95, &; 97 Liberty St .. 

�ew York . 

1813 and 1814. 
Oatalogues Free. 

Machinists' . Blacksmith s , '  ::'tIodel l\:lBkers', Pattern Ma
kers' . Organ Builders', Piano Makers', and Toola and 
Supplies for all c1ass.s of MechaniCS . 

A .  J. WILKINSO;o; & CO. ,  Booton . Maol 

THE Union Iron Mills, P1ullburgh, Pa. 
The attelltloll. of Engineers and Architects Is called 

��feW;�Tn"�'l,1�g ��oc':,'1::���':,n
d �:{3: ��t����d��� �f:� 

�ft :����i �h���f��i;rl';�';.�� :�tf�l�
c
�t,?gl��!l', �e i�: 

prepared to furnteh all sizes at termH as favorable 8S CBn 
be obtained elsewhere. For descrlptlve II thograpb addre.s 
Carnegie. Kloman & Co. Union Iron Mms, Pittsburgh, Pa. 

:ll iefe grofie unb t{)atige (£laffe unfrer .!Be
bilrfmmg madjen wir befonber{l barau f 
�u fmetfjam , bali  unfre �itma burdj i1)re )Ber. 
binbung mit �aj1)ington unb ben eutopiii jd)en 
,pallpt�:ibten, befonbete )BortIj�iIe 3ur G:tla1!� 
gung lJon in- unb aueHinbijdjen lj3atenten 
bidet. 

Seber G:rfinber , gleidjlJid wddjer mat ionali
tiit angdjorig ,  i� burdj bie  liberalen lj3ateutge
fe�e ber lBeteinigten @5taaten 3um lj3atentjdjuv 
fiir G:rfinbllugeu bmdjtig t _ Uufre �irma i� 
limit, gcftii� t aUf 26ial)dge G:rfa{jrung ,  b eutfdjc 
Iolrfinber icber 3eit 3U b cratljen unb 3U mofiigen 
!J.lrcijen rafd) unb piiuftlidj !J.latente 3U etlaugen . 

:llie :ll eutfdje ®cction itl in b en  ,ponben 
flil)iger bcutjdjer Sngcnieure, r"eld)e in bet 
Office \lerjiinlidj mit  �tfinbern lJerfel)ren 
merbcn. 

SD er "Scienti1i.c American " wirb in fe inen 
6\lalten bie lIebeutenberen �rfinbuu{Jen be. 
l\lredjen . 

liorrefp�nben3 erbeten unb prompt  beant
wortet. lj3 ampl)lete in belltfdjer @5pradje wer. 
ben aUf lBedanRen franco 3ugefanbt. 

Vlbreffire : 

�uuu & go., 
"Scientific Ame1wn" Patent Agentur, 

8 ... !pia" lit.,., 
New York Cit7> 
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�atJtrti�tmtut�. 
Back l'al{c - - - - - - - 81.00 a line. 

Inside Pall.'e - - - - - - - 71i cents a line. 

A'1gravin!18 may head advertisements at the same rate per 

fne, by measurement, as the letter prM8. Advertisements 

must be reee ved a t  publication office as early as Friday 

morning to appear in next issue . 

IUGHEST PREMIU�f (Medal) Awarded and Indorsed by 
-- = ,  Certltlcate from the AMERICAN INSTI-�i! 'I T UTE as " the best article In the market_" 

'� ' "  � 1 1b 
'� 

�I:;i;;" ( <-: '" ,':lJ": 
The "A SBESTO S  R O O F ING" Is a substantial and 

reliable ma terial, which can be safely used in place of 
Tin, Slate, etc . •  on steep or fiat roofs, in all cltmates . It 
Is manufactured 1n  rolls ready for usc, and ean be cheaply 
transported and easily appl1ed. 

A:'I BESTOS CEME�T, 
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e
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ASBE!S'l' O I'!  ROOF COATING. 
prepared ready lor UBe.  Applied with a brush, and forms 
an elastic waterproof COVering, which will restore and 
preserve old, decayed, and leaky roofs of all kinds. 

A S B E!ST08 B O I LER FELTING, 
for covering Hot·RIr and �Hcam Pipes, Botlers, on 
t;t1lls, etc. 
BOILER SCALE PREVENTIVE,AsBESTes BOARD, SHEATH· 

lNG, etc. Send for descriptive Pamphlets, Prlce· ltsts. etc. 
Liberal induce men ts to General MerchaD ts ana Dealers. 

H. W. JOHNS. 
87 MA IDEN LANE, NEW YORK ,  

Patentee and So le Manufacturer . ESTABLISHED 1858. 

Q END $ 1 ,  and I will send you a receipt ex
o plalnln2' how V') make any article known In the 
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h
u
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e articles, or will 
0 ,  S. D!'LOW, New York city, 
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save 

_______ ...::.J�.�F. TALLANT, Burlington , lowa , 

AucUon Sale 
OF VALUABLE MACHINERY. 

To be Hold , withont reserve, to the hhrhest 
bidder, FEBRUARY 1 0 , 1 874. 

Send for descrIptive circular to 
S, M. SPENCER. Rochester, N, y ,  

Just b8urd, 
Part I .  of  The Workshop 1 8 74.  
A Monthly .Tournal devoted t o  the Progress o f  the 

Useful Arts, and the Elevation of Taste in Manu
facture, ConFltruction anll Decoration. 

The new Volume will be copiously and rIchly illus
trated with varIed and prominent Spectmens of Art
Industrv. from the Vienna Exhibition of 1873. 

Price $5 . 40 per year. Sin�le N umbers $0. 50. 
Subscrlbprs wt11 receive, as a Premium, for the low 

8����.{�,fJ���e �T��S D�s
e
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C
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Also, 
Part I. of Art-Workmanship. 
A Collection of chot('e and approved Examples of Art 

:18 applied to toe  Trades .  
To be iesuerl in 1 2  Monthly Parts . PrIce per year $10 ,00. 

Per s ingle Part , $1 .{)I). 
Sample Copies of f.uch puhl1catton will be maned upl)n 

rerc lpt of half the price. Liberal Terms to Ailen.ts and 
CanVaSRerR . E. S TEIGER, 

22 & 24 :Frallkfort St . ,  NEW YORK . 

STBBL STAMPS 
��Jt�;��

i
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KEE P .:Y O U R  BOILERS CLEAN. 

ANT I  LA M I NA 
pr�vellts and removes scale tn Steam Bollers-<ioes not 
hl]urc the Iron. In use over six years. Patented . Cor· 
responde'j"JllIHeJ. fl.1T�&�§e�soIIgu�gH��elPhla.pa . 

JUST OUT. 
'fIlE 

Science Record 
FOR 

1 8 74. 
THIS NEW AND splendid annual book presents In brief form the most InteresttD� Facts and Dlscoveries In the vanous Arta and Sctences that have transpired duriu2' the preceding year of title. exhlbftln" In one VIew the General Pro -
f�I��'���

h
1:,����':n!�ta

h,e 
I.-CH !'MISTRY A N  b 
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GYAND E�GINI!:ERING S.-E L E C T  R I C  I T Y  LLHHT,HEAT.SOUND: '.-TE C H N O L O G Y _  Emorac1ng New and lJ eefu! in ventlons and �iillne£�� : relating to 

5 Ti�«trl��P
D HOR-

6.-AGRICULTURE. 7 -liD RAL AND HUUSEHOLD ECONOMY. 8.-MATERIA MEDICA. 
'&Y:9E�EUTlCS. HY · 

9.-NATURAL HISTORY 
AND ZOOLOGY. 1 0 ,-PISCICULTURE AND FISHERIES . 

1 1  G�oIJR-��I�li:0RULUlt Y , TERRESTRIAL PHYSICS IS.-ltJ£ULOU Y AND MINERALOGY. 
l4 .-ASTRONOMY, 
15. -l!lUGRAPHY. 
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y of SOIBNCB RECORD. It is a most Interest1n/l and 
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OUld have a place In every Honse
IiOO pages, Octavo. RandsomelyBonnd. With EngravIngs. >'rlCe $2.50. 
Sent by mall to all parts of the conntry, on receIpt of the price. A liberal dllIcount to the trade and to &anv .... er.. For .ale .. t all the princIpal Bookstore •. 

MUNN & CO., PU1ILII!HER8, 
37 Park Row, l'II ew York City. 

TIm BCIEN7IFIO AJCERICA.N wfll be lent one ye .. r .. nd one COpy at S CIE.6tCE RECORD on receIpt of e:;. 
SCIENCE RECORD FOR 187�, 1873, and 1874 now "ady, Each 12.50. For the three volnmei . 'S .  

'titntifit 
P R A T T ' S  

A S T R A L  
O I L . 

Safest and best Oil ever made-burns In any lamp-for 
sale everywhere. C HAS. PRATT & CO. 

Establl.hed 1770. 1 08  Fulton street, N. Y. 
DAMPER B � S T 

AND LEVER 
REGULATORS � GAGE COCKS , 
MURRILL & KEIZER. 44 Holliday St .. Bah. 

D O U B L E  A C T I N G 
B UCKEl·PL UNGER St!����PS 

VALLEY MACHINE COMPANY, 

Easthampton, Mass. 

FOR SALE-An Old Established Perfumery 
buslnoss and factory, sItuate In the city of Phlla-
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buildings , the owner desirIng to retire from acttve busi
ness 011 account· of decltnlng health. A rare opportu
nity is offered to investors who desire to establish a 
lucrattve and extensive bnsiuess. For particulars, apply 
to MAT. JOS.FASSIN & CO., No . S9 Beaver St., N.l'", clty. 

SUPBR-BBATBRS 
Save fuel, .. nd luuply DRY .team. Attacheo to boilers 
or In separate fnrnace. ti. W. BULKLEY, Engineer, 

98 Liberty St • • New York. 

Pyr to For te.tlng Oven •• Boller ome rs. lIuel, Bla.t furnace., 
Super-Heated 

ilJ'd'r�.I
OIl Stlll

1'i:§i�Y W. BULKLEY, 
98 LIberty St., New York. 

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

)[ANUJI'AOTUBEBS, TRENTON, N. J. 

FOR Inclined Planes,Sta.nding Ship Rigging,  
Brfdges, Ferries, Stays, or Guys O R  Jlerrlcks & 'tranes 

Tiller Ropes, Sash Cord. of Copper and Iron, LIghtnIng 
Condnct"r. of Copper_ Special attention given to hol.t
Ing rope of all kInds for MInes and Elevator. . APP\! for 
�:���f�ro�¥rl:!�iS:ro<h ��

h
�����

o
���I��·���B. 
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large stock con.tantly on hand at New York Warehouse 
No. 117 LIberty .treet. 

NOYE'S MILL FURNISHING WORKS 

Burr ?!lms
t
�':,��:¥'�:t��I�h�If[:,

I
J�trt
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Mill Pick., Water Wheels, Pulleys and Gearing, specIally 
adapted to 1I0ur mll}··T��M� �"��\'lf.u�U!f&IO, N. Y. 

N. Y. SafBty Steam Power Co. , 
30 CORTLANDT STREET. 

N E W Y O R K  
-0-

Superior STEAM ENGINES AND BOIL-
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nomlcal, laslly Managed and not Ua
ble to derangemen� . TheirCOMBINED 
ENGINE AND BOILER is pecultarly 
.. da
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ted to all purposes reqnlrlng 
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Send for lIIuRtratp.d cIrcular. 
IRON STEA MSHIP B UILDERS. 

NEAFIE & LEVY, 
PENN WORKS 

MARINE ENGINE/& BOIkER� AND JiUILD
EltS 

0JHCf�AD:';;�JlHI� 'A�INES, 

To .ell Ihe Home Shuttle Sewing Machine 
where we arc lIot represented. Reader : !  you can make 

money ,elling the
' ' Home S h uttle " 

whether you nre E X P E R I  E N C E D  in the bus

iness or not. If  you wish to buy a SEWING .l\1ACIIIXE 

for family use our circular. will show you how to Sil\'O 1ll0lH'Y. 
Address Johnson, Clark & Co. , Boston, )Ia8""  
Pittsburgh, l'a" Chicago, Ill ., 0:' St. Louis. )10 , 

PORTLAND CEMENT, 
From the best Lon

�'fM��
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'
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I
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A Practical TreatIse on Cement furnIshed for :!5 cent. 

HARTFORD 

Steam Boiler 

INSPECTION & INSURANCE CO . 
CAPITAL . $500,000. 

ISSUES POLICIES OF INSURANCE, alter a careful 
nspection of the BoUers, covering a l l  loss or damage to 

Boilers, Bnildin[s, and MachiRery, 
-ARISING FROM-

STEAM BOILER EXPLOSIONS. 
The busIness of the Company Includes all kInds of 

STEAM B OILERS, 
STATIONARY, MARINE, & LOCOMOTIVE, 

Full lnfonnatlon concernIng the plan of the Company', 
operations can be obtained at the 

HOME OFFICE. f a  Hartford, Conn.· 
or at any Agency. 
J. M. ALLEN, Pres, WM . B, FRANKLIN,Vice Pres 

.r. B. PIERCE, Secretary. 
BOARD OF DIRECTORS : 

J. M. Allen" " " " , , , , ,  . .  , , , , , ,  " " . . . . . .  " " " " .Preslden • .  
Lucius J. Hendee" " , , , , , .  "PresIdent }Etna Flra Ins. Co. 
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8���k��n�Y�mi;w.·.':,·,·.pj.e"·'t·AID�:lta�aW:tfo"J':f����: 
R. W,H. Jarvis" " . . .  " , ,1'I"es't Colt's Fire-Anns Mfg. Co. 
T. O. Enders . .  , , "  "" . .  " "  . .  " "  "Sec. }Etna Life Ins, Co. 
Leverett BraInard" " " ,  ,of Case, Loekwood & BraInard. 
GEN. WM . B. FRANKLIN. VIce Pres't Colt's Pat. FIre. 

Arms Man'f'g Co. 
Austin Dunham . . .  , . . .  , . . . . . . .  Pres. Willimantic LInen Co. 
�:�i����f���·,·.·.p;.�:����� l'�:.��it°P%���'::��: 
Wm. Adamson. ,of Baeder, Adam.on & Co., i'hlladelphf6_ 
W. B. Bement .. "of W ,  B. Bement & Son, Philadelphia. 
S. p, Tasker" . . . .  of MorrIs, Tasker & Co., PhiladelphIa. 
C. W. Freeland, TreaBurer Dwight Man'f'g .Co . ,  Eoston . 

:!<ew York omce . . . . . . .  " " . " , ,�39 Brolldway. 
THEO. H. BABCOCK. Manager. 

R. K. MoMURRAY, Inspecto •• 

mOR PLARBRS, 
ENGINE LATHES, DRILLS, &c. Send for PrIce LIst. 

NEW HAVEN M A N UFACTURING C O . ,  
New Haven, Conn. 

n HAMPION SPRING MATTRESS-The 
\ J latest and best Improvement. Do rou want a 
bea:lthy and comfortable bed ? Here It 10. The softest, 
e881est
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est, most popular, and durable S
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pered steel sprtngs, so unfted that the pressure Is equally 
dlstrlbntod. Easily moved or carrIed about the house. 
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be used on tloor wIthout bedstead. No nnder bed re
Q,nlred. Needs only half thIckness of haIr mattress. The 
regular sIze double bed, 4 ft. 6 1n. by 6 ft., contalm 19'� 
steel upholstery springs and weighs only thIrty 
IbB. More springs tor

r,
0ur money tn thls bed than tn any 

Qther. Warranted no seleSB. Any sizes m&<le to order 
Sond for plotorlal clrcnlar. Retail price of double be� 
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factnre of Tannate: of 
incrustation In steam boners is our Exclusive Rtght under patents. Send for bouk. 

JUS. G, ROGERS & CO" MadIson, Ind , 
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KIDDER'S P AS TILES-A Sure Relief for 
Asthma. STOWELL & CO. Charlestown. Mass. 

!I..HE .HEALD & SISCO 
Patent Centrifug-al Pumps, 

VERTICAL & HoiiIZONTAL. 
F'trst Premiuf'Tl,8 at New Orleans, Cincinnat i ,  and New York. " Medal Of Special Auard," America.n 

Institute, 18n . 
Perfect satisfaction guaranteed. The cheapest, most durable, popular and successfUl Pump known, for Paper 

Makers, Tanners: Contractors, Brick Makers, Dlst11lers, 
etc. Pumps wttn enJdne on frame. complete, at low fig-ures,for Wrecktng,l:>redging, Irrlgati.ng, etc. Illustrd.' ted pamphlet,free. 800 references to partIes 8ctuall

b 
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B U I L D E RS Send for Catalogne . A.J .BICK 
NELL & CO . ,  27 Warren st., N.Y .  

: �A WS Emerson's Patpnt Inserted Toothed Saws. 
A A See occasional advertisement  on outside page. W W Send for cIrcular and price list 
SA WIS To EMERSON, FORD & Co" Beaver Falls, Pa , 

DOMINION M ACHINERY D E POT, 
A .  B. ISA V AHE & C O .  

\Vare Roum, 6 1i 4  C raili.' Street. Monneal. New and Second hand Machlnery Agency. The entIre 
conntry canvassed for orders . 

HOUSTON'S PATENT 
TURBINE WATER WHEEL. 

81ml'�lIt, StroDll"est, Cheapest. Beat. 

1� tt�� tfI�n:io:
o���ei�� 

hlahe8t percentaae ever shown In & reliable test and 
the hlahest avel'aae reo 
suits ever obtained. In 
S�����r::�l'i� IftiV���'i,'r� 
Ity over all ot.herB, Emer, 
.on's full report furnIshed on 
"ppllcatlon . Send for Clrcu· 
lar. 
MERRILL .. HOUSTON 

IRON WORKS, 
BeloIt, Wisconoln. 

[FEBRUARY 1 4, 1 874. 

American Saw Co. 
NO. 1 FERR Y ST.,  N EW YORK. 

Movable-Toothed Circular Saws. 
Eccentric Geared Power Presses. 

C. HENRY HALL & CO" '10 ()ortlandt St., N . Y .  City: 
! THE PULSOMETER. 

The Simplest, mORt durable and eftecttve STEAM PUMP now in use. Will pump grItty or muddy water without wear or in1ury to 
Its parts. It cannot get ant of order. 

B r a n c h  D e p o t s . 
11 Pemberton Square, Boston, MSSB. 1327 Market St" Philadelphia , Pa. 5� Wells Street, ChIcago. III.  
Soutb Western EXposI t1on, New Orleans. 811 & 813 North Second St., St . LouIs, Mo .  

To PARTI ES BUILDING AN D USING 
Steam Engines-The undersigned call attenUon to Tremper's Patent Adjustable Cut - oft'. Operated lIy the governor. Can be applied to any Engtne . Send for a. cIrcular, to PUSE Y ,  JONES & CO., WilmIngton, Del. 

DiE Jfv�r[}i4:;��:��),\� rJMPf\NY 
Imery V�18els �'<i 1fA�lnW; � Eme�y Grinders 
:�r �� IJ � �����«?��;�;��jMON��E [OorA. 

A N O V E I. T Y . 
SEMI-HARD EMERY WHEELS. By the pecuUar prucesses which The Tan1te Co. possess, they are enabled to make Solid Emery 'VheelR which are tlexlbJe, compres� ible, and elastt<'. These 
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than that gIven by the ordjnary Solh� WheeP It is be. 
lieved that they w1Il accomplfsh all t hat 18 now aCCOffipUshed by the very bedt Woodpn Wheel , covered with 
genuine ::;ea Horae Leather. In our own Jactory, we 
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they cannot be run at the same spe�d as that whtch IS 
E
roper for ordInary Solid 'Vheels . '] he dlscoyery that 
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market .  We now appeal to Intelligent  mechanics who 
are in need of such an a.rtlcle, and who will test i t  fairly , 
to try our SEMI ·  H A R D  SOLID WHj<,I!:..,s. We also 
maKc· SemI· Hard IVhp.els of Ihe FINEbT CROCUS, suit· 
able for Jewellers' use . For 1urther particulars, address 

The T ARITB CO. 
Stroud.burg,

' 
Pa. 

50 PER CENT DISCOUNT. 
The TanHe Co. have at last overcome the obstacles 

which prevented Solid Wheels from working success· 
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;t�J�� cut, grind, smooth, shape, and polish Wood, at exactly one 

half the price 3Rked tor their cplebrllteli Tamte Emery 
Wheels , TR Y THEIR NEW WO OD WORKING WHEELS. ------------------------tit THE BEST SOLID EMERY 

WHEELS >nd patent GrindIng Ma· 
chID es are manufactured by the 
AMERICAN TWIST DRILL COMPANY, 
Woonsocket, R. 1. 

. IF' EVERY WHEEL AND EVERY 
MAOHrN" WARRANTED. 

EXTRA HEAVY AND I.,:PROVED. LUCIUS W. POND, MANUFACTURER 
Worcester, Mas8. 

Wareroom., 98 Llbert����'i!t.r:�_;J%rk
A&'ent. 

OF THE 

SCIENTIFIC AMERICAN. 
THE BEST MECHANICAL PAPER 

IN THE WORLD.] 

TWENTY-NINTH YEAR_ 

VOLUME XXX.-NEW SERIES. 
The publishers of the SCIENTIFIC AMERICAN bog 

to announce that on the third day of January, 1874, a 
new volun:e commences. It will continue to be the aim 
of the publishers to render the contents of the coming 
year more attracttve and useful than any of its prede 
cessors. 

TLI� bCIENTH'IC AMERICAN Is devoted to the Inter· 
ests of Popular Sctence, the Mechanic Arts, Manufac· 
tures, Inventtons,Agr1cnlture,Commerce, and the Indue 
trial pursuttB generally ; and it Is valuable and instruc· 
tlve not only In the Workshop and Manufactory, but also 
in the Household, the Ltbrary, and the Reading Room. 

T1Uj best Mechanical Pape?' in the World ! 

A year's numbers contain over 800 pages and several 
hundred engravings of new machInes, useful and novel 
inventions, manufacturing establishments, tools, and 
processes. 

To the Mechanic and Manufacturer ! 

No person engaged in any of the mechanical pursui ts 
should thInk of dOing without the SCIENTIFIO A>! el'I . 
OAN. Every number contains from sl:J to ten engraylngs 
of new mach1nos and inventions whtch cannot be found 
In any other publication . 

TERMS. 
One copy, one year. " . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,S.OO 
(Jne copy, sIx month8 . . . . . . . . . . . . . . . • . . • . . . • . . • . . . •  1 . 10  
One copy, four months . . . • . . • . • . • . . . . • . • • • . • • . . . . .  1 .• 
One copy of ScIentific AmerIcan for one year,and 

one copy 01 engraving, "Men of hogress" . .  10.10 
One copy of Sclentltlc American for one year,and 

one copy of U Science Record " for 18';4 . . • . • •  5. 00 
RemIt by postal order, draft or express. 
The postage on the Sclentltlc American Is tlve cents 

per quarter, payable at the omce where receIved. C .. n. 
ada. subscribers must remit, w1th subscrlptton, 25 cents 
extra to pay postage . 

Address all letters and make all Post Omce orders and 
drafts payable to 

MURR & CO., 
37 PARK ROW, NEW Y ORK 

IHE " Scientifio American JJ is printed wiila 
CRAS. ENElT JOHNSON .. CO.'s INK. Tenth •• d 

mb .. rd sts. Phlladelphla ,and 59 Gold st., New York .  
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