
A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE. MECHANICS, CHEMISTRY; AND MANUFACTURES. 
Vol. XXVI.·-No .  12.1 

[NEW SERIES. 1 \ 

Colt's Arlllory Testing Machine. 

This machine has just been completed at Colt's armory, 
Hartford, Conn. It was designed by Mr . Charles B. Rich
ards, the engineer of the Company, who is already well known 
to engineers as the inventor of the steam indicator which 
bears his name. The idea, of using an ordinary platform 
scale to measure the strain upollp.,�J.>e.cjmen , is claimed � be, 
original by Ml". Richards, Ilnd slIoI"flle details of the appa
ratus have been worked out by him. 

The Company was led to build the machine, first, tor its 
own convenience and necessities; and, secondly, on a�count 
of the apparent need of an a�cumte testing machine in in
quiries into causes of boiler ex.' . 

plosions, strength of materials' 
for bridges and other metal con
structions, and in general for 
measuring the strengths of 
American iron and steel an·d oth
er materials. 

We give herewithan>ellgrav
ing whiCh, with a . detaUed dl}
s�' of�t3ma1jhine,. �ill 
. sUflici'entlY )�xIil1iin itlt p�inelplea 
and mOde of actioh. ., 

A is . tlie' plaHorm-- of a" 'fifty. 
tun scale, ofwhiclt Dis the weigh 
beam, with its· sliding·weight, C. 
Upon the platforms, Roast 'iron 
frame, D, about ten feet high, ;15 
placed to receive the fixtures for 
holding the upper end of a spe
cimen intended to receive a ten
sile strain. The platform is five 
feet long by three feet wide, and 
has an oblong opening in its 
center, through which two long 
screws rise about two feet above 
the platform. One of these 
l!6l"ews� E, is 

.. 
shown in the eu

graVlng,"lhe other is hladen Iiy" 
the frame, D. The screws carry 
a strong crosshead, F, which can 
be raised or lowered by two nuts, 
one of which can be seen in the 
engraving. The screws and cross
head are not connected with the 
platform until the specimen is 
placed, and the specimen makes 
the connection. 

The crosshead receives the fix
tures for applying strains of all 
kinds to specimens of every 
shape. The lower ends of the 
screws, E, are attached to the 
short arms of It massive forked 
lever (not shown in the engrav
ing), which is beneath the floor, 
and has its fulcra supported by the 
bed plate which forms the foun
dation of the scale. The long 
arm of this lever is coupled to 
the differential system of levers, 
G and H, the coupling being 
nearly in line with the fulcrum 
of the lever, G. The connections, 
between the lever, G, and the 
screws, E, which carry the cross· 
head, are so arranged that, by depressing the free end of G, 
the crosshead is pulled downwards, and by raising the ful
crum of G, the same result is produced. 

The weight to produce a strain on the specimen is applied 
at the free end of G, and a rod, K, is there suspended, to 
which plates and pans, L and M, are attached to receive 
weights of various values. 

To raise the fulcrum of the lever, G, a small hydraulic 
jl;tck, N, is used, to which the fulcrum is suspended. The 
j.ek is fixed upon a cast iron frame, 0, erected upon the scale 
foundation. 

If the foregoiJ;Ig description is understood, it is evident that 
if one end of a specimen, a rod of iron, for instance, be at.
tached to the frame, D, above the crosshead, F, and the other 
end be attached to the crosshead, the rod may be stretched by 
bearing down the end of the straining lever, G, for the cross
head will thereby be pulled downwards. The arms of the 
levers are so proportioned that one pound applied at K will 
exert a strain of 120 pounds on the specimen, so a strain of 
100,000 pounds will be exerted by the appl:cation of 800 
pounds at K, Ilnd this strain will be measured by balancing 
the weigh be",m. 

The specimen is supported on the platform, A, and any 
weight which pulls it down will be indicated on the weigh 
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beam with great accuracy. This result cannot be obtained by 
u8ing straining levers alone, because the motion which takes 
place in the specimen requires a very great angular motion 
in the straining levers, which introduces silveral errors into 
calculations based upon the weight appli�1;o the· straining 
levers to produce the strain. Now in thta machine it does not 
matter whether we know the weight applied at K, or nOI, the 
stratnwiiI neverj,heless be always aecnrately measured by 
balancing the weigh beam. 

As the sources of error mentioned above are common to 
testing machines in general use, we think this will prove to 
be more accurate than any that has been used. 

COLT'S ARMORY TESTING MACHINE. 

The crosshead, under the action of the straining weight. 
can be moved more than one inch without requiring read
justment. Any metallic specimen can, therefore, be stretched 
beyond its limit of elasticity in this machine. 

For transverse strains, the frame, D, is removed, and the 
specimen is supported at each end upon the platform, beneath 
the crosshead, and the straining weight is applied by a knife 
edge fa8tened to the under side of the crosshead. To crush 
a specimen, it is supported on the platform, and subjected to 
the pressure of the crosshead, under which it will stand. 
Torsional strains can be applied to shafts by using the neces
sary fixtures for the platform and crosshea!I. [See adver 
tisement on back page.] 

---.-
THE Banking Committee of Congress has reported a bill 

requiring the officers of national banks to stamp all altered 
or counterfeit bills which pass their counters under any cir
cumstances whatever. The bill is a good one and should be 
passed; it is one of the surest safeguards against the circu
lation of spurious notes. 

-_.-
IN the bitter cold of the arctic regions, 40° to 66° below 

zero, Fah., iron breaks like glass-so f!!ays Dr. Kane. 

j $3 per Annum. 
1 (IN ADY ANCE.] 

Railway Po�er Brakes .  

Within the last two or three years, the inventive fra.
ternity have brought forward many new devices for con. 
trolling railway trains, independent of hand brakes, and 
some few of these have achieved quite a success. The 
Bnston and Providence Railway has now in experimen
tal use no less than three different kinds of power brakes, 
one train eacb being fitted and operated by each of thelie 
devices. Included in this number is the Westinghouse at
mospheric brake, which we have heretofore described some
what at length, giving some account of its successful trial on 
the Providence road, and of its adoption on quite a number of 

important roads in different parts 
of the country, after full and re
peated trials and proof of its effi
ciency. The good character of 
this device seems to be settled in 
this country, and the inventor is 
now in Europe introducing the 
device there. 

Next on trial is the Steinard 
steam brake, which was first in
troduced on the Flushing and 
North Side Railway, and has been 
in successful operation there on 
its passenger equipment for some 
months. In the last volume of 
the Railway Time8, we gave some 
account of the details of this de
vice, which, we understand, is 
working very favorably on the 
Provi!iJlnce road. 

The last of the three is the elec- . 
tric brake, which, though less 
known, is said to have proved 
quite successful on one of the in
terior roads, and so far worked 
favorably on the Providen�e. One 
of t):1e note.d. features of the man
agement of the Providence road 
for many years, has been its liber: 
ality in the trial of all new de
vices in rail way machinery; and 
to this liberality the public is in
debted fJr many important im
provements, without which they 
would have. never been publicly 
recognized. We are glad that 
this liberal system of experiments 
is still continued, and we hope 
that Mr. Superintendent Folsom 
will, after this competitive "brake 
trial has been fully carried out, 
give the public the results of his 
expe.rience. There is hardly any
thing more important in railway 
machinery than efficient means 
for controlling the movement of 
trains from the foot board of the 
engine. The power should be 
certain and .ample, and graduated 
in intensity to suWthe emergency 
that may arise from possible col
lision, from unexpected obstruc
tions on the track, and for stop
ping promptly but easily at sta-
tions. In the economy of railway 

operation, the engineer of the locomotive exercises a most im
portant influence. If he is an intelligent person, he will un
derstand that, in starting, if he throws the throttle valve open 
with a jerk, he takes a good many dollars, possibly hund,"eds 
of dollars, out ·of the wearing value of the rolling sto�k; and 
the hand brakemen, often of the most ignorant and unreflec
tive class, can do the same injury by applying the brake so 
hard as to skid or slide the wheels, thus grinding out of a 
true circle, and making the wheels instruments of discom
fort and possible danger, to say nothing of the needless ex
pense. . In making the engineer responsible for the movement 
of the train by enlarging his duties, as must be done by the 
use of power brakes, he will be likely to take a more decided 
interest in the ense of the movement of the train, whether in 
starting or stopping; he will take some Fride in becoming an 
expert, if not an artist, in these matters, and if he is the man 
for the place, can: save the company a good many hundreds 
and even thousands of dollars annually in the wear of roll
ing stock and rails. We are fully committed to the adoption 
and use of power brakes, for a great many good and suffi
cient reasons, and when there are so many good devices of 
steam, air, and electricity brought forward to meet this want, 
the railway managers ought to put themselves to some troubl9 
to decide which is the best; and they can only do so by fol-
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lowing the lead of the managers of. the Providence road,and 
giving all these devices a.J. intelligent trial.-American RaU· 
70ay Times. 

..•. -
INTERESTING LECTURE BY .PROFESSOR TYNDALL---THE 

IDENTITY OF LIGHT AND RADIANT HEAT, 

Jtimtifit 
when the thermopile was then placed where the brilliant 
visible focus had been, it was proved that dark radiant heat 
from the lamp still came to a focus there, as the needle of 
the galvanometer was powerfully deflected . 

Above the lens used in the last experiment, he so placed 
a prism as to totally reflect the upward beam of light or 
heat, making it take once more a horizontal direction. When 

Dr. John Tyndall, F. R. S., recently lectured at the Royal the light was cut off by the interposition of the opaque sol,,· 
Institution, London, on " The Identity of Light and Radiant tion as before, heat rays vere still reflected by the prism, as 
Heat." There was a very large attendance, the theatre of the p�oved by the thermo-electrometer. This radiant heat is re-
In,titution being full to overflowing, so that many of those flected like light by a right angled prism. ' 
present could find standing room only. Sir Henry Holland, The lecturer next proved that radiant heat is reflected like 
Bart., M. :9., F. R. S., President, occupied the chair. light by curved mirrors, and can be brought to a focus like 

Profes;;or Tyndall said that it was long a question in the light by lenses. In each case, after showing the experiment 
scientific world whether light and heat were the same thing, with light, he cut off the visible rays by means of the iodine 
or whether there was something very different between them. solution, and then by means of the thermopile showed that a 
MeHoni, in some of his exp�riments, found that light would radiant heat focus occupied the place where the light focus 
not produce heat with his thermopile; but he forgot that the had previously been. 
human eye is a very delicate instrument, capable of being In the next experiment, he proved that crystals of Iceland 
excited by an amount of light which, when resolved into spar which split a beam of light into ordinary- and extraordi
heat" would give so little increase in temperature that no nary rays will do the same with rays of tad'fant heat. A lit· 
thermometer in the world would detect it. Principal Forbes, tIe circle of light was thrown u-pon th-e� screen, and this. by 
of St. Andrew's, found that radiant heat, like light, could be the interposition of a piece of Iceland spar, was transformed 
polarised; and other philosophers have done much to e�tab- into two little circles of light a few inches apart. When the 
lish the absolute identity of light and radiant heat. Mr. thermopile was placed before either of these circles, and 
Faraday showed that the magnetization of a ray of light had its while all light was cut off by the trough of iodine and bisu] 
strict parallel in the magnetization of a ray of radiant heat; phide of carbon placed in front of the lamp, the needle 6£ 
and he did this with delicate instruments-so delicate that it the galvanometer was deflected as before, owing to the Iceland 
needed the utmost care and caution on the part of the observ- spar dividi� the beam of radial heat into ordinary and ex
er in the laboratory tq see the effects. Since then instrumen- traordinary rays, just like light. While the needle was de
tal means had been increased, and so much so that he hoped flected by the extraordinary ray of radiant heat, when he 
that evening to be able to show, to the large audience before turned the crystal of Iceland spar halfway round the needle 
him, many effects which had hitherto been confined to the returned to zero, because the turning of the crystal removed 
observation of those who discovered them and o�--students the heat rays from the face of 'the pile, and sent them to an-
who followed in their footsteps. other spot. 

Heat was someti.l'les associated with�ordinary matter, so Professor Tyndall next showed that two tourmalines, when 
t.hat it passed through it by:,:,comruction." In another con- crosse1 at right angles, stop all light, although the crystals 
dition, heat 1ft'es-tnrough space just like light, and is then themeelves are transparent. In this posttion the one crystal 
called radiant heat. Light and radiant heat come both to stops all the waves which vihrate in a horizontal plane, and 
gether to the earth from the sun, so that the first task of the other all the waves which vibrate in a ver\ical plane; 
the investigator is to separate the two and examine their pro- consQquently none can' get through the two crystals, and 
perties. darkness was the result. He then showed that, when a crys-

Professor Tyndall here threw a short brilliant spectrum tal of mica is pushed between the two tourmalines at a cer
upon the screen, by means of the electric lamp and a single tain angle, it would partially twist round the rays from the 
bisulpbide of carbon prism. He then held a red riband in the first tourmaline, and thus allow them to pass through the 
red part of the spectrum, and pointed out that it there ap- second one. Thus, as the mica was inserted, it seemed to 
peared of a brilliant red color; when he held it to the yellow, scrape away the darkness upon the screen caused by the 
green, blue, or violet of the spectrum, it looked black. A crossing of the 'two crystals of tourmaline. Professor Tyn-_ 
green riband looked green in the green light; but black in dall next substituted two Nicol's prisms for the tourmalines, 
all other parts of the spectrum. He then' said that the red and the mica enabled some of the light to pass as before; and 
riband was not heated by the red rays, nor the green riband he showed that a piece of glass when squeezed, so as VI throw 
by the green rays; but when they were placed where they 11,_ strain upon it, had its molecular arrangement so altered as 
looked black, they were warmed by the rays falling upon- to:,let light get through the prisms, much as if the mica had 
them, because they absorbed the said rays, and wherever .been used. In another experiment be showed that a piece of 
there is absorption there is increase of temperature. Black right handed quartz, cut perpendicularly to the axis of the 
absorbs all rays, and it is black because it absorbs every color crystal, gave a beautiful dispby of colors by circular polari
of the spectrum. Only where light is absorbed is heat pro- sation. 
duced by it, and the heat producQd is the exact equivalent of ""hile the two Nicol's prisms were in position, the lecturer 
the light absorbed. If a black riband could speak, it could placed a lims to bring the rays to a focus, and then cut 6ff all 
say in what part of the .�pectrum it felt warmest; and it the light by the interposition of the solution of iodine in bi
would Eay that it grew warmer as it was carried from the sulphide of carDon. Then he placed the thermopile where 
blue end of the spectrum towards the red, but that further it could receive the dark rays, and there was a slight deflec
on still, beyond the red, where nothing was to be seen by the tion; he proc3eded to turn one of the prisms, and then a 
eye, it felt warmest of all. It felt warmest when there were larger deflection resulted, showing that more heat passed 
no rays competent to excite vision at all. Every eye in that through the crystal when in one position than when in an
theatre was receiving, from the non·iIluminated part of the other. This fact of the polarisation of radillnt heat, he said, 
screen beyond the red end of the spectrum,rays which, mea- destroys many speculations once prevalent. It shows that 
sured by the force they were capable of exerting, were a waves of radiant heat vibrate transversely; polarisation has 
thousand times more powerful than the rays from the part no meaning with respect to longitudinal vibrations, but where 
of the spectrum which was seen by the eye. there are transverse vibrations there is a power of polarisa
. The lecturer added that he wisbed to prove this. He sub- tion, He then placed the crystals where they gaVtl a small 

stitutbd a small round hole for the slit in front of the lamp, deflection of the galv�nometer needle; th�n by the interpo
thereby producing a narrower spectrum with curved ends. sition of the mica he obtained a large deflection, showing 
lIe then placed a piece of red glass in front of the hole, tbat it acted upon radiant heat as it did upon light. The 
whereby all the visible rays of the spectrum but the extreme pressed glass also allowed more heat to pass through the 
red were cut off, and a small round circle of red light was crystals. 
seen upon the screen, He then brought a thermopile so near 
to the red circ'e of light that, although it manifestly did not 
touch or encroach upon the red rays, yet it caught the invisi· 
ble heat rays beyond the red and was warmed by them. The 
consequence was that the needle of a large galvanometer 
connected with the pile swung round in the sight of all the 
observers, thereby proving the presence of beat. He then 
cut off all the visible rays from the lamp by means of a glass 
trough filled with a solution of iodine in bisulphide of carbon, 
yet the needle swung round as before when the thermopile 
was placed in the track of the invisible waves. These exper
iments, he said, proved that radiant heat was refracted by a 
prism just like light. 

He also explained the nature of the thermopile, telling 
how it was built up of little bars of antimony and bismuth 
soldered together at alternate ends, and how, when one end 
of the pile was made warmer than the other, in even an ex
cessively slight degree, an electrical current was set up, the 
effects of which <lould be measured by a galvanometer. The 
thermo-electric pile is the mest delicate instrument known 
for indicating slight changes of temperature. 

Professor Tyndall next proved that radiant heat was re
flected from plane surfaces like light. Parallel rays from 
the electric lltmp were thrown, upon the surface of a plane 
mirror placed at an angle of forty-five degrees, so as to reflect 
the light upwards towards the roof of the theatre. A lens 
above the mirror brought the rays to a focus; which could be 
plal.nly seen because of the illuminated dust in the air. The 
opaque solution of iodine in bi�1l1phide of carbon Was then 
1,1i1.r.tld In frol'.t I}f the le.mp, a� �," to gu.t off /1.1.1 th!1 tight; hut) 

MAGNETIZATION OF HEAT. 

Next he performed Faraday's celflbritted experiment of, the. 
magnetization of a ray of light, and followed it by the mag
netization of a ray of radiant heai-one of the most delicate 
and complicated experiments ever �hown to a public audi
ence. First-he took a parallel beltm of light and heat from 
the electric Iltmp, theu quenched the light by the bisulphide 
solution. The dark rays thus obtained were then passed 
through a Nicol's prism, and afterwltrds through L piece of 
Faraday's heavy glass, placed between the poles of an electro
magnet; next they were passed through a second prism and 
were finally received upon one face of the thermopile, which 
they warmed. Rays of radiant heat from a tube of warm 
water were then allowed to fall upon the other face of the 
pile, and the heating power was regulated by a square disk, 
which could be placed so as to cut off more or less of the 
rays at will. Thus the two faces of the pile were brought 
to the same temperature, and then there was no deflection of 
the galvanometer needle. Under these conditionf!, when the 
electromagnet was excited by the passage of an electric cur
rent, so that the piece of heavy glass was placed in a power
ful inagnetic field, at once there was a deflecti':'n of the needle 
showing that some influence had 'been exerted on the radiant 
heat by the magnetism. This experiment was all the more 
complicated because It very small and sensitive galvanome
ter had to be used. Professor Tyndall, therefore, had to illu
minate the little dial of the galvanometer with one of his 
electrlc lampe, and to throw an enlarged image of the dial 
upon thl'l fltlraen by mlll\n� of a. lenA !\tid I!. plane minot' pll\c�d 

at an angle of forty-five degrees; thus the movements of the 
needle were made visible to fiverybody prasent. 

The lecturer then said, in conclusion, that the thing called 
radiant heat' was part and parcel of the radiations from lu
minous bodies. At the other end of the spectrum, beyond 
the violet rays, there were some feeble rays of radiant heat; 
but in the short range of the visible spectrum lay all that 
wealth of color which is the chief source of beauty in nature 
and in art., If they asked him how came the light to be thus 
composed, and how it is that external nature so sifts this 
light as to give to the flowers of the field and the leaves of 
tlte forest trees their wealth of beauty, and how it comes to 
pass that we have a sellse of the beautiful which has grown 
up j.n..the midst of the�e agencies, and how it is that man de
ri:es perfection and elevation of mind from the contempla
tion of this beauty, he would answer that the cause must be 
left for philosophers to disoover. He thought, neverthele�l!!, 
that they would be able to give but an approximate solution, 
and that the real root of the matter would forever lie beyond 
them.- William H. Harrison, in the British Journal of Photo
graphy. 

---. -
LaUllhlnlt Gu., 

Dr. Colton recently lectured in Brooklyn, giving some 
practical illustrations of the peculiar effects of nitrous oxide 
or la�ghing gas, which is composed of a mixture of two 
parts of nitrogen and one part of oxygen. 

Now, said the lecturer, the air we breathe is composed of 
oxygen, hydrogen, and carbon. Any gas that will extinguish 
fire will not support Ilfe; therefore. if oxygen were removed 
from air we should die. This Dr. C01ton illustrated by a 
couple of jars, in one of which was pure air, and in the other 
air without oxygen. A number of experiments followed. 
An ordinary gas burner was lighted, then gradually some 
laughing gas was applied to the common gas, producing a 
white and remarkably powerful light, making the gas lights 
around the room and on the stage appear quite dim. Dr. 
Colton stated that threll miles of piping, for the conveyance 
of this kind of gas, is down in New York, and in a short 
time it would be used opposite the Fifth Avenue Hotel. 
Abroad it had been used some time to light large public 
buildings, such as the Grand Opera Hous�s at Paris and 
Vienna. The lecturer believed that, after'a while, it would 
be introduced into all large cities. 

. 

The next part of the exhibition was the inhalation of 
laughing gas by several ladies and gentlemen who were in
vited on to the stage by Dr. Colton. Just sufficient was given 
to exhilarate. Since 1844, Dr. Colton had given the gas to 
55,923 persons for dental operations, and none of them had 
felt the worse for it. He inhaled a small quantity daily, and 
felt the better for it. They had removed nineteen teeth from 
a Brooklyn lady that morning, and she never felt the slight
est pain; indeed, she was astonished, when she awoke, to 
find that hl'r teeth were out. Dr. Colton then gave the gas 
from a small bag to two or three ladies and ten gentlemen. 
The first lady danced with ease and even elegance, clutch
ing the Doctor round the waist'and making him dance with 
her. When tbe effect of the gas was off, she stood in the 
center of the stage, looking at the audience, and wondering, 
apparently, what she had been doing. She ran to the couch 
and covered her face with her muff. Then a tall gentleman 
had a try; he was talkative, and said, "You know ho w it is 
yourself-delightful! beautiful! delicious!" His speech, 
however, was cut short by a pitch forward towards the 
audience, and. had it not been for the ropes placed in front 
of the stage, he would assuredly have fallen over. A small 
dark man came next; he was pugilistic, and cleared the 
stage in no time. 'fhen there was a dancer, who threw his 
legs about as if they did not belong to him, and had a desire 
to get rid of them i he was mOit amusing under the influence 
of the gas, and.the audience wore convulsed with laughter. 
A little boy was put to sleep for a minute, and laid out flat 
upon the stage: he was quite insensible. After this came a 
young man who snored like a pig while he was taking the 
gas. He was inclined to make a speech, commencing thus: 
"Happy-wonderful-worth seven miles of travel-happy 
don't express it-a little more-would go fifty miles." Other 
gentlemen took the gas, and the effect was similar. 

_._.-
Native Coke, 

Messrs. Litman and McDowell,editors of the Genius of Lib
erty, Uniontown, Pa., send us a curious looking mineral with 
hair upon it, termed among the miners "coal with hair on." 
They aFk us for further information. It is a beautiful speci
men.of native coke or fixed carbon. The "hair" or filiform 
structure 'is sometimes seen in artificial coke. It originated 
in the action of heat on bituminous coal. The long line of 
outcropping old red sandstone, brought up by the rising of 
Chestnut Ridge, and stretching from Indiana county, Pa., to 
Marion county, Va., crossing Fayette county diagonally, is 
proof of igneous action. Very likely a trap dyke exists in 
the vicinity of the coal bed. Native coke also occurs near 
Richmond, Va. 

_._.-
.AN esteemed correspondent, M., of Princeton, N. J., sends 

us a letter in which he state3 that, some years ago, he 
picked up a number of the SCIENTIFIC AMERICAN in the 
office of a rolling :inill. His attention was caught by an ar
ticle entItled "How to make a toy steam EWgine;" and in 
company with a schoolmate, he be'i\'an to coil!truct one, and 
vltimately succeeding, his course in life Willi! determined. 
From this clrcnI1lstance, he attaches particular importance to 
practical sciehtific Instruction, and rightly considers itt! gen
eral dissemln&tii:!n to b@ tIt!! liMe! Iltement in our modern 
progr!lllll!. 
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THE NEW YORK FIRE ALARM TELEGRAPH. 

A visitor ,to the central office in Mercer street is surprised 
at the amount of delicate and costly machinery which is 
crowded into the small room devoted to the use of the tele
graph. Three sides of the apartment are completely filled 
with the apparatus-some of it so intricate that it must be 
kept covered with glass, to exclude the least dust or grit, 
which would at once interfere with its movements. At the 
end of the room facing the entrance may be seen the wires, 
which center here from all parts of the city to the number 
of nearly two hundred, each with its little ·brass key with 
which it is thrown" into circuit. " To the right of this frame 
of wires stands a la,rge " annunciator," similar to that used in 
hotels; this is surmounted by a Mprse magnet and a small 
gong. Below and in front of the annunciator is a printing 
machine, and on each side of this a" dial machine" and 
pointer, similar to those used in the station houses. On the 
opposite side of the room a very beautiful piece of mechan
ism' st.ands on a table, covered with glass and always ready 
for �se. At the first glance, one would say it was a ratber 
complicated musical box or a small barrel organ; for it has 
six drums with the stops and steel combs, and its operation 
is somewhat similar. To this instrument is entrusted the 
work of conveying an alarm to every engine house from the 
Battery to Harlem, which it does with" neatness an� dis
pllteh." . 

To illustrate, Jet us suppose that an alarm is struck on the 
gons. The number rung is 256; instantly the annunciator 
uncovers this number, and the printing machine writes it 
down three times and the gong repeats it twice. The wires 
are ihrown at once into "circuit" by an operator, whi!,!l
another places a brass button bearing the same nu�r' on 
the spindle of the machine in the glass case, touches' a spring, 
and off �tal'ts the automaton operator, strikitlg2--5-6 on 
every fire-gong in the city, making .Q.,.Jlf'Use of five secQnds, 
and then repeating th� 2 __ 5�dyet again.l'epeating *:6 
numbers afteri'si�ilar pause. While this. is going on,the 
same operator throws the wires to the bell towers into circuit; 
and the ahrm is thrice sent to them; and, in less time, than it 
takes to read the description, the bells are heard, and if the 
fire is near the office, the engines rattle by. 

The next step i� to make a record 'of what apparatus is Itt 
the fire, which is done by pulling out, fromtp.ei.l: receptacles 
in a neat frame, cards bearing the numbers of the-engines and 
trucks which respond to a firsti1larm. This 1s scarcely done 
before 3-3-3 is rung on tb,e gong. 'fhis is a private signal, 
sent from some box by a fireman, policeman, or perhaps one 
of the commissioners who has not heard the alarm distinctly, 
and wants to know where the fire is. The number of the 
box whence the alarm came (2-5-6) is at once sent to the 
box designated by the annunciator, where it is rung on a lit
tle bell. Occasionally this inquiry comes from half a dozen 
boxes. 

By this time, the bells in the office have ceased their tink
ling, the automaton has given its alarm, the record of engines 
out is made, and the operators sit down to compare notes as 
to what buildings are in the neighborhood of the box giving 
the alarm, and the probabilities of a large fire. But any 
apprehensions are allayed very soon by the signal 2-2-2 
--6, announcing that engine No. 6 has returned from the 
scene of the fire, proving that it was either a trivial affltir or 
a false alarm. No. 6 is returned to its place in the register, 
showing that the district is no longer unprotected. The other 

. engines announce their return in a sim ilar way. In a few 
minu\es after the last one has returned, a report of the prop
erty burned, the cause of the fire and the probable loss is 
received from the police station in the district, all of which 
is registered. 

At some time d.uring the night, or perhaps two or three 
times, the roll is called,-to ascertain if the tQwer men are at 
their posts and awake. This is done by throwing all the 
tower wires into circuit, and giving the private signal, which 
is respol: ded to by the watchers striking th6 num bers of their 
respective towers on the gong in the office. As an instance 
of how acute the sense of hearing becomes by constant train
ing, it may be mentioned that an operator can almost cer
tainly tell by the manner in which the numbers are struck 
whether the reply comes from the proper tower, or another 
watcher is answeriJlg. · For instance, if tower No.6 answers 
for itself, and then attempts to answer for No.9, the differ. 
ence in the manipulation for the longer signal will be detected 
by the operator at headquarters. In this case, or should no 
reply be received, a messenger is despatched to find out why 
the tower is without its occupant. 

Jtittdifit 177 
can tell almost the particular block in which the repairers 
must look for the trouble.-New York Evening P08t. 

- . - . -
THE YALE EXPLORING EXPEDITION OF 1871. 

FOSSIL SEA-SERPENTS-A CURIOUS SWIMMING BIRD-RE
MARKABLE REMAINS-THE GREAT WATER FALLS OF THE 

series of pottery and some of the famous golden idols. In 
the explorations in the west, also, many valuable curiosities 
relating to the Indians were gathered for the new museum 
of archreology. Professor Marsh was listened to with the 
greatest interest, and left the impression that the expedition 
waS one of the greatest importance and advantage to science." 

- --
SHOSHONE. PRINTING THE PATEN;T DRAWINGS. 

At a recent meeting of the Connecticut Academy, in the We are indebted to the Hon. L. Meyer, M.C., of Pennsyl-
library of the Sheffield Scientific School in New Haven, �ro- vallis, for a report of a recent discussion in the House of 
fessor Marsh gave a sketch of the Yale exploring expedition Representatives on the bill, to provide funds for the publica
of 1871. The New Haven Palladium gives the following tion weekly of the drawings of patents, recently alluded to 
summary of his remarks: in our 'paper. "The object of the expedition was to ascertain the charae- Tti'� project of the Commissioner, which is to publish an 
ter of the thr()e great basins of tj:J.e West; that of the plains abstract with the drawings of all the patents, in the Ojfteial 
west of Fort Lawrence in Kansas, that of the Bridge basin, 

Gazette at $5 a year, meets with general favor and has 
just west of the main range of the Rocky Mountains and passed the House. It now goes to the Senate for, concur. 
north of the Winter Mountains, and of the basaltic region rence. In the course of the discussion Mr. L. Meyer, among 
still farther west, through which flows the Snake river, and, many otMr reasons for advocating. the publications of the farther to t�e �orth, the Columbia. The papy was in the drawings, said; Kansas basm m July, and worked the.r��itVe weeks. The "By placing every particular relating to our patent.ed· in. region is a parched, barren country, covered with buffalo ventions before the people at the earliest possib-le moment, 
grass, no trees, with but few streams, and what there were many a man will de,ist from mental labors which he may 
were very low at that season of the year. The heat was intense, find have been anticipated, and turn his genius into other 
ranging from olie hundred to one hundred and twenty de- channels; while on the other hand, by a close study which 
.grees Fahrenheit. The metkod of work was to start about only this information and especially these illustrations will 
sunrise and continue the examination of the country until permit, many scientific and valuable improvements will be 
about 10 O'clock, and then keep perfectly quiet during the given to mankind . The project, I think, must commend it
heat of the day. Many of the party were unable to endure self as a most judidous one. Certainly it will have the ap
the heat; the guide, an old army scout, was completely used proval of the people, and I hope there will be no dissenting 
up, and the Professor confessed that he never suffered so voice upon its passage. much in all his life. There was constant danger of sunstroke, "The publication of disC'>veries generates in others the 
and all every step each man crept under his horse for a mo- desire and the ability to add to the inventive arts. These 
ment's shelter. The results of their work were n:;ost satis- inventions should be placed before the country in the cheap
sactory. Several tuns of valuable fossils were gathered. est manner but at the same time in such form that not 
They were mostly remains of great reptiles, corresponding to only Justice

' 
shali be done to the ge�ius of our inventors but 1he popular idea of �he slla serpent. One they exh�med.credit and honor secured to the country." 

' 
nl'eas\lr�d ninety feet m length. ?hey fou:d also fossils 0 . The Hon. Mr. Hoar,of Massachusetts, said: huge winged reptiles, one of whIch must ave measured at ,; There are mventors all over this country who are enleast twenty-fonr feet across. the wings. The largest found gaged eitker in perfecting old machines or inventing new in Europe of equal perfectIOn measures only three or four ones and to whom a lifetime of laborious industry of mind 
feet. The most curious of a�l th.eir . discove:ies here was a and body may be saved by a prompt and perfect diffusion of 
fossil biru, five feet long, whICh IS lIke nothmg ever seen be- tl' k . b llS wor . 
fore. It �ppears to be a swir�llning bIrd, 

,
ut has features " These gazettes, if deposited in the public libraries of the 

widely dIfferent from anythmg known: rhey also made country will be in a place where inventors will know where 
some disc�veries about the. extent of thIS great lake basin, to find them, and they will keep themselves posted in regard 
and fixed ItS n0:thern bounde�y. . .  . to particular inventions, and they can send to the Patent 

The next regIOn was the BrIdge basm m Wyommg. Here Office for particular sheets which contain the lithographs aud 
they found another va�t be.d of fossil re:uai�s, that the Pro· drawings and the printed statements of the inventioBs in 
fessor ,!stimates at a mIle m deFth. It I� lIke the eastern wbich they are especially interested. 
basin in Us deposits, but the .anlmal rema�ns are . totally dis- "Now, sir, this is a matter of immense importance to the 
ti139.t. T�e eastern has �othmg but tropICal ammals. The people of a district like mine. It is of importance not only 
only reptIle found there IS a turtle, and there are no fishes, to the people of that district but also through them to the 
I:1ut a large number Of. ruminants. . In the western basin, on people of the whole country. ' To show how important is this 
the contrary, are nothmg but reptIles. It seems to have been matter of inventions even to the agricultural districts where . ' . . h t'l lif Th f ' an Immense lagoon s�armI.ng WIt rep le e. ey. ound not ma'1Y mechanics live, I have only to relate one fact to 
five species of crocodiles, SIX of serpents,. and :nany lIzards. the House. Ten miles from where I live, within the limits 
They discovered also ma�mals of the tapll' fam�ly. In ev�ry of' my district, was born a man who by a single invention 
tenth layer of the depOSIt may be elCpected adlffel'ent serIes doubled the vlllue of every acre of land producing cotton 
of animals. The deposits in which they are found are mostly throuO'hout the entire South. Twelve miles in another di. 
sa�d. The sce�E)ry is very p�culiar, as �t is the region of rectio� lived the inventor oj. the sewing machine, which haa 
c�n.o�s. T.he rlve�s have cut It through I? deep g?rges, sub- had an eJmost equal effect upon the industries of the country. 
dlvldmg thIS depOSIt, and the t.ops of th� mtervenm;!!' mas�es Ten miles iu another direction was born the man who practi. 
have .been washed down, leavmg a regIOn of comcaI hills cally introduced chlo::-oform to the knowledge of mankind, 
with deep valleys between. He should say they found in which for the entire world has lightened the pains of death re
that basin at least fifty specie� of animals entirely new to moved.the pangs of labor, and made surgery a blessing ' in 
�cie�ce. It was a. �uch more mteresting country, as regards stead of an agony to the patient. 
Its hfe, than the �lallls, for the:-e �s plenty of g:me. �he "Now, sir, each one of those three men-and I might inscene� of the Wmter Mountallll! IS very fine, the p aks belllg troduce several other instances of almost as much impor. very high, reaching f()urteen tb,<!usand feet, and the lowest tance-was a benefactor to the entire civilized world. l<Jach pass is eleven thousand feet aboV'e the sea. From this region of those men would undoubtedly have found an arrangement the'pa,ty went to Salt Lake, where they made some observa- of this kind of immense benefit to him in his study of inventions on the past level of the lake. The Professor concluded tions." that at one time it must have had an outlet toWard the Col
umbia river, through the mountains that form the northern 
rim of the Salt Lake. Going nort;h ward. the couZitry changes, 
becoming a great basaltic platelt,u extending hUZIdreds of 
miles. Here they visited the great ShoshonE! Falls of the 
Snake river. They are higher th",n :Niagara, one fall being 
two hundred and ten feet, and the'gorge is much deeper and 
grander. 'l'hBl'e I!:re two falls, and I!' stretch of fearful rapids. 
A curious feature of the scene is that the travelIerperceives 
no indication of a ri�er till he is close upon the ravine. The 
counq.y is a land of desolation. Theonly vegetatlon . is the 

- --

Of coursf', where instant action is required, it is necessary 
that the circuits be complete, the batteries all in working 
order, and the machinery without fault. To secure this, the 
aid of music is very ingeniously obtained. A number of 
magnetic coils are attached to the hammers of a harmonicon, 
and they, with the plates of the instrument, form the oppo
site poles. To prove that everything is iu proper order this 
harmonicon is thrown into connection with the other 
macltinery, and if everything is right a complete octave from 
C to C is performed. Shonld anything be out of order one 
or more notes will be dropped, and the missing tone indicates 
where to look for the trouble. 

sage brush, growilfg about four feet high, and making travel 
difficult. The remains found in this country were discovered 
in the strata of fine clay at the base of tlie canons, and were 
all of fishes. 

From this country they proceeded north to the Blue Moun
tains, a range but little known, and which they had no time 
to explore, as it was already the middle of November. From 
this range they struck the head waters of the John Day river 
and followed it to the C'llumbia. The upper part of the 
John Day valley abounded in fossil remains of horses. They 
were found of all sizes and all kinds, some three-toed, some 
like those now living. This northern country is the grandett 
volcanic region of modern times. The clay strata show the 
effects of volcanic action, being tilted up in all directions, 
while in the Bridger and eastern valleys they are horizontal. 
They followed down the Columbia river, and at last crossed 
the Cascade Mountains into the Pacific slope. The scenery 
on the Columbia river, he thought to be the finest pf the kind 
in the world. On reaching Sali Fl'ancisco,.t4e.Patty broke 
HP, most of them coming home by rail, the rest, with Pro
fessor Marsh, taking the Panama route .• __ ln:Central America, 
a large numbllr of antiquities were coIrected, including a full 

SIMPLE DISINFECTANTS.-As a simple method of employ. 
ing carbolic acid, C. 'Homburgh, of Berlin, proposes to satur. 
atA sheets of coarse mill board with the disinfestant in ques
tion. The sheets may be hung up in the rooms requiring 
purification, or a small piece may be torn off when a small 
quantity only of carbolic acid is wanted. Sheets of mill· 
board, having an area of about seven square feet, and con
taining about one fifth of a pound of carbolic acid, are sold 
in Berlin for a shilling a piece. Dr. Hager gives the compo. 
sition of a disinfecting paste for use as a washing powder. 
It consists of 100 parts of white clay, 1,000 parts of'distill
ed water, and thirty-five parts of ordinary nitric acid. The 
mass thus obtained is allowed to stand for a few days, being 
stirred frequently. The supernatant fluid is then to be 
poured off, and the clayey mass thoroughly washed with 
distilled water. Five parts of permanganate of potash are 
nuw to be added, and the composition, when dried, is made 
ul'into tablets and wrapped in paper saturated with para
ffin. 

- .-.-
WHEN DOCTORS DISAGREE, ETC.-The temperature of the 

sun, according to Secchi's calculations, is at least 10,000,000° 
C; and, according to Mr. Spoorer's, 27,000° C. ; while Pouillet 
placed it between l:�H ° and 1761 ° C. Mr. Vicaire, in a note 
to the French Academy of Sciences, objects to Secchi's use of 
Newton's law of radiation, becd.use applica� only in case 
of low temperature, and accepting that of Dulong and Petit, 
arrives at the more probable conclusion that the temperature 
does not exceed 3000° C. (5400° F.). He observes that the 
greatest heat of the oxyhydrogen blowpipe is 2500°C. (4500° 
F.), and the highest furnace heat is not above 2000° C. (3600° 
Fah. 

Like all other telegraph lines, accidents will happen to the 
wires occasionally, and bere another very ingenious contriv
ance is brought into use. Should there be any break in the 
line running up Third avenue, for instance, instead of send
ing a man to examine the wire from the central office to Har
lem and back again, the -circuit is made complete, a little 
insitrument attached, and a current sent through the line, 
wh ch travels until it meets the break, where; of course, it 
stops; and this point is indicated so exactly that the operator 
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INTERIOR OF A GREENHOUSE. 

The annexed engraving represents a fine greenhouse lately 
constructed for William Bull, Chelsea, England, and is con· 
sidered one of the most admirably constructed and conve· 
niently arranged houses for plant growing of the present 
day. 

The range is about 47 feet long by 20 feet wide, 4i feet 
high at the sides, and about 11 feet from the paths to the apex 
of the roof. It is divided into two compartments, one being 
fitted for stove plants and the oth"r as a greenhouse. Each 
division has a large center stage, and side stages with slate 
tops and wood supports. Under the middle stage, at each 
end, is formed a bed, in which are planted climbers, to be 
trained along the 
r o o f  on light 
wooden t r e l l i s 
work: . In the 
s t 0 � e division 
there is also a hot 
w:>ter t:>nk for · 
evaporation. 

The paths are 
tiled and border· 
ed with cement 
curbs, on. which 
upright supports 
of the stages are 
fixed .  Ventilation 
i s  effected by 
means · of iron 
boxes with slid· 
ing . covers, built . 
in the outer walls 
near the'path lev
el, and by an ar
l'angement�t the-. 
apex of the roof. 
This, as shown in 
t h e  engraving, 
follows the form 
of the roof, and 
extends OVH the 
opening m a d  e 
therein sufficient
ly to prevent any 
chance of the rain 
falling or drift

ing into the side 
of the house. The 
ventilator is rais-
ed and regulated by a system of levers and quadrants, which 
being easily used gives greatly for maintaining the desired. 
temperature in the house. In addition, the coal compart! 
ment has upright sashes in both s�des j they are hinged at 
the top, and may be all opened when necessary.-The Horti
culturist. 

_ .•. -
'rhe Hartford Steam BoUer Inspection and In

surance C ompany. 

The Hartford Steam Boiler Inspection and Insurance Com
pany makes the following repert of its inspections in the 
month of January, 1871 : 

D�ring the month there were 932 visits of inspection 
made, and 1,794 boilers examined-1,751 externally, and 491 
internally-while 113 were tested by hydraulic pressure. 
The number of defects in all discovered were 1,291, of which 
311 were regarded as dangerous. These defects were as 
follows : 

. 

Furnace plates overheated and contorted, 72-28 danger
ous ; fractures, 145-86 dangerous j burned plates, the 
strength being greatly reduced, 99-51 dangerous ; blistered 
plates, arising from a want of homogeneity in the iron, 119 
-25 dangerous j sediment and deposit, 207-23 dangerous. 
These dangerous cases arose from the accumulated sediment 
preventing the water from coming in contact with the iron. 
The sheets were conse quently overheated and buckled, and 
greatly weakened, unsafely so for the pressure . carried . 
Incrustation and scale, 144-15 dangerous ; external corro
sion, 73-17 dangerous j internal corrosion, 30-5 dangerous. 
In these dangerous cases of external and internal corrosion, 
the , boilers in places were worn so thin that smart blows of 
the inspector's hammer e.ntirely penetrated the shell. We 
are aware that many old boilers are worked in a fearful con
dition. While the pump is sufficient to supply a little more 
water than leaks out through cracks and corroded spots, 
they are considered all right. Hence many steam users re

J tittltifit 
California, in these words : The white Smyrna fig could be 
grown and cured as well here as in Smyrna or any of the 
countries on the Mediterranean. They caIinot be impor�ed 
at less than about twenty.eight cents a pound in bulk, and 
there are millions of dollars' worth sent to the United States 
annually. We should and could supply the market. Fig 
trees ten years old would give on an average one hundred 
and fifty to two hundred pounds of dried figs a year; an,d two 
hundred trees could be grown on an acre-making for the 
acre 30,000 pounds-which at ten cents a pound would give 
$3,000. On the same subj ect, J. R. Johnson said he had 
been raising figs and marketing them a number of years ; he 
had twenty good trees over ten years old ; they averaged 
hiln ten dollars a year per tree. Fig trees must not be 

INTERIOR OF A GREENHOUSE. 

_�rowded j they do better standing large distances apart, with 
the limbs trimmed horizontally, cutting the top of the tree 
off. They would run in this way like a grape vine, and one 
tree could be mad.e to. cover a quaI ter of an acre. Tb,e Italians 
dry their figs on dry sand . This giving a uniform 'heat, and 
they d on't require turning, _the sand becoming heated. 

- --. -
JONES' IMPROVED PROJECTILE FOR FIREARMS. 

, We illustrate, in the accompanying engraving, an improved 
projectile, patented through the Scientific American Patent 
Age!l(iy, Feb. 20, 1872, by Mr. Samuel E. Jones, of Santa Fe, 
N ew Mexico. The improvement is. in that class of projectiles 
with which a sabot is employed. 

J!� .  2 .  

E� . J .  

l MARCH 1 6, 1 872• 
It i s  claimed that i n  this way a light ball may be proj ected 

from a gun having a larger bore with greater velocity than 
from one which the ball accurately fits, owing to the differ
ence in weight, friction, and surface of impact. . 

For further information address S. E. Jones, Santa Fe, New 
Mexico, or G. W. Coffin, North Springfield, Mo. 

_ .•. -
New Metb.od of' Copying. 

A novel method of rapidly and economically copying m an 
uscripts and designs, whether produced by hand or photogra 
phy, has been invented and patented in England by M. Euge
nio de Znccator. An ordinary letter copying pres� is used for 
printing from the design, which is formed upon a varnished 
!l}etal plate. · This plate, which is of iron, is either coated . 

with a shellac var 
nish, and the wri· 
ting or design to 
be copied then 
t r a  c e d  thereon 
with a metal point 
-or it may be 
coated with gelac 
tin and bichro. 
mate, and the de. 
sign produced by 
means of photo
graphy with a 
transparent posi
tive. In any case 
the lines are form
ed of bare metal 
upon a surface of 
varnish. To the 
bed of the copy. 
ing press is con
nected one wire of 
an electric batte
ry, and to the up
per plate of the 
instrument t h e  
other,sothat when 
the pre�s is screw
ed down, and the 
top ar; d bottom 
plates come ink> 
contact, an elec:'" 
tric current passes 

The varnished 
metal plate, upon 
which a memoran. 
dum has been 

scratched or' otherwise produced, is covered with a few 
sheets of copying paper wetted with an acid solution of prus
siate of potash, and then screwed into the press. As before 
stated, the characters or design upon the varnished ,plate are 
formed of bare metal, and in these parts, of course, an elee
tric current is set up j this action permits of the union of the 
iron with the potash, and the consequence is that pruBsiate of 
iron, or Prussian blue, is formed in lines corresponding to 
those upon the varnished plate. Copies thus produced in 
blue ink may be printel at the rate of one hundred per hour. 

- - -
Value of' Salt. 

gard inspection of boiler� as entirely unnecessary. They hold Fig. 1 represents the proj ectile with the improvement at
that a boiler will tell lis o wn story, and give them due warn- tached ; Fig. 2 shows the form of the ring or band, which is 
ing far better than an inspector. The boiler does frequently a part of the invention j and Fig. 3 is a section of the protell its own story, and it is one the steam user does not jectile through the ring, showing the way in which the ring 
readily forget. As well might he neglect his house furnaces is applied, the patent covering an elastic prismatic ring, ar. 
or stoves, and expect to escape accident and harm, as to ranged in a prismatic groove of the projectile, this groove 
allow a boiler known to be dangerously weakened to go un- being made to' correspond to -the bore of the gun in which 
repaired. Internal grooving, 9-1 dangerous j water gages the pl'ojectile is to be nsed . . 
defective, 44-17 dangerous j blow out defective, 9-1 dan- The priSmatic groove is cut in the present instance so al!! to 
gerous j safety valves overloaded or out of nrder, 26-15 form an octagonal section, ' the perimeter of which iii lower 
dangerous j pressure gages defective, 139-29 dangerous ; than the cylindrical sui-face of the projeetile; indicated by boilers without gages, 4 ;  cases of deficiency of water, 13-8 the datted outline in ·· Fig. 3; The ring, 8hoWn in Fig. 2, ..,y 
dangerous j braces and stays broken, 51-26 dangerous j boil- be of leather, rubber; or other 'elastic matel'ial, which, w:h�n 
ers condemned, 13. There were 11 serious explosions during slipped ovel the cylindrical part of ' the projectile, contraCts 
the month, by which 13 persons were killed and 18 wounded. upon the prismatic bottom of the · groove, · taking the same 

This substance is remarkable as constituting the only min
eral elaten by man. Not only does it afford an indispensable 

. and wholesome condiment for our tables, but it forms an es
senti�l constituent of the blood, and supplies to the human 
system the loss sustained by saline secretions. Its antisep
tic properties are invaluable j but although it preserves, it 
ultimately changes and deteriorates the quality of the food 
to which it is applied, rendering the same innutritious and 
irldigestible j for salt, notwitstanding its being a stroIlg stim
ulant to the animal fiber, is not converti ble into nutriment. 
This is the cause while sailors who subsist long upon salted 
provisions are subject to the sea scurvy. Its medicinal 
qualities are also remarkable.  While all other saline pre· 
parations tend to cool, this but heats the body and engen
ders thirst. Some years ago, a medical man wrote a brochure 
in which he condemned the use of salt, attributing to it '�ll 
the diseases to which flesh is heir. The poor f.:.Bow eventu
ally committed suicide. Only l ately, a book has appeared in 
which the writer, who is a ·  physician, recommends salt as a 
sure antidote to the contagion of small pox:. Doctors will 0f 
course disagree j but as variola is acknowledged to arise 
from a diseased or poison(\d condition of the blood, the due 
use of salt may possibly form a safe and effective specific. 
Salt is not only an agreeable condiment, but also an indis
pensable requisite. When moderately used, it acts as a gen· 
tIe stimulant to the stomach, and gives piquancy and relish 
to our food. In Africa, the high caste children suck rock salt 
as if it were sugar, although the poorer classes of natives 
caIlnot so indulge their palates. Hence the expreAsion, in 
vogue among them, " He eats sa)t . with his victuals:; signi. 
fying that the person alluded to is an opulent man. In 
those countries where mineral salt is not procurable, and 
where the inhabitants are far removed from the sea, a kind 
of saline powder is prepared from certain vegetable products 
to serve in its st¢d. Indeed, so highly is salt valued in 
60me places-such as Prester John's country-that from its 
very scarcity it is e.mployed as a substitute\tor money. 

. .•. -
FI" Culture In Callf'ornl'a. 

W. H. Haynie, ·at a recent meeting of the Sacramento 
Farmers' Club, gave his idea of the cultivation of the jig in 

form extCli,orly and interiorly, as shown in Fig. 1. , 
In this manner, the ring sta.nd\! 0_ on all sides of the pro· 

jectile, SO as to form a 6houlder, practically enlarging the sur
face of the ball an which the powder gas acts. 

- ••• - Ii 
THERE is a kind of granite, found in Finland, from which 

glass is made directly. Its composition is as follows : sil\ca, 
seventy-four per cent j felspar, twelve j oxide of iron, three ; 
lime, one i alkalIes, with traces of magnesia, nine. 
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MILLENER'S EXTENSION LADDER. 

The object sought in the construction of this improve
ment is to provide a ladder that can be used by firemen in
stead of two ladders 
hooked together. It 
is, so to speak, one 
1 a d d  e r, although 
made in two sec
tions, and is, it is 
claimed, fully as 
strong as an ordina
ry ladder of equal 
length. As it is ca
pable of being made 
b o t h  light a n d  
strong, it. will, it is 
claimed, be equally 
adapted to farmers' 
and mechanics' use. 

In thf' engraving, 
A represents friction 
rollers attached to 
the stationary part 
�y bolt irons. B is 
a roller placed be
tween the two pairs 
of friction rollers, 
the movable part of 
the ladder working 
up or down between 
them, and the sides 
of this part being in 
contact with all the 
rollers and sliding 
between the side 
pieces of the � _ 
tionary part. r 

The roller, B, is turned by the crank, C, either directly or 
by means of a rod or pitman, D, by the use of which the roller 
may be turned and the ladder extended b� .. a person stand
ing upon the ground, so that a person standing on the mov
able part may be raised or lowered, to the hight required, by 
those below� A sell-acting brace, E, holds the parts extended 
in any required position. 

The friction roller boItI' are fastened through the sides of 
the stationary part by screw nuts, so that there may be more 
or less friction on the movable part. 

The invention was patented, through the Scientific Ameri
can Patent Agency, Feb. 20, 1872, by Mr. Louis N. Millener, 
of Adams Basin, N. Y. 

� I_' -
MAGNESIUM IN MA;RSH'S TEST FOR ARSENIC. 

BY JOHN C. DUPEE, PROFESSuR OF CHEMISTRY, UlfiVERSITY MEDIOAL 
OOLLEGE. NEW YORK. 

'The difficulty experienced in obtaining zinc free from ar
senic, for Marsh's test, has led to the suggestion of the use 
of magnesium for this purpose. The latter metal is rarely 
to be found in any other form than that of strips or ribbons, 
which expose so large a surface to the action of the acidula
ted water as to render the evolution of bydrogen too rapid 
for the proper conduction of the operation. To meet this 
difficulty, I have contrived an apparatus in which the evolu
tion of the gas is completely under control, and which also 
sLows that the strip or bandlike form of the metal is well 
adapted to the purposes of this test. 

The instrument in question consists of a stout tube, a, 
about one inch in diameter, open at both ends and six inches 
long, drawn down at b c to a caliber which will per.enit the 
free passage of an ordinary magnesium ribbon, m. The 
tube is attached by rubber bands to a paper file, d, with a 
stout iron foot or base which serves the purpose of a support 
admirably. At f, the supply tube, 8, for the introduction of 
acid aud other liquids, nnd the escape tube, e, pass air tight 
through a cork. The evolved gas is dried in a chloride of 
calcium tube at e, whence ' it passes through the hard glass 
tube, g, in which it may be subjected to the action of heat 
and finally escape through a dilute solution of nitrate of Eil· 
ver at h 

When the instrument is to be used, it is dried and a col
umn of pure mercury poured into the bend, b c. The cork 
carrying the tubes, e and 8, is put in position and the redt' C:' 

goes on is indicated by the passage of the bubbles through 
the solution of nitrate of silver at h, and is completely .on
trolled by the rate at which the magnesium is passed through 
the mercury. 

The apparatus having been filled with hydrogen, a Bunsen 
flame is applied to the hard glass tube at g, and a measured 
length o{ the magnesium �and slowly passed into the acid. 
The purity of the materials is thus tested as in the case of 
the o,rdinary Marsh apparatus, with the great advantage 
that the length of the strip cOl1sumed is known ; and the 
quantity used lnthe test for purity of materials may be pro
portioned to that employed in the final examinatiqn. Free· 
dom of the materials from arsenic and antimony being thus 
established, by the failure to produce any metallic stain in 
the reduction tube g, the solution supposed to contain arsen
ic is introduced through the supply tube, 8, and the magne
sium leisurely passed into the mixture. A few momenta are 
required to expel the pure hydrogen from the apparatus, but 
the newly evolved gas finally reaching the heated portion of 
the reduction tube, metallic arsenic is d«:��d in its char
acteristic form and manner, and /1ony portions of the arsenide 
of hydrogen that are not aC.ted on by the heat pass into the 
solution of nitrate of silv!'r at h and produce a dark brown 
precipitate. . 

The contact of the magnesiUm and the mercury with the 
acid causes the fOrmation of an alloy or amalgam of the two 
metals, which, since it does not interfere with the detect ion 
of- very Il)iIlUt�traces of arsenic, is not of any moment and 
may therefore be ignored. 

�O'rrt�pO'udtntt. 
TM . Edt/orB are nO, rurionBible for ' lilt opinions eX""88� tnt IlIe1r Cor r88Pondent&. 

Obs
'
erved Changes In a Solar Prominence. 

To the Editor of the . . Scientific A.merican : 
While obHerving the sun on the s1xteenth of February, I 

saw a prominence which, in the many changes it underwent, 
will illustrate the formation of the hydrogen clouds often 
een floating above the sun. This prominence was 'situated 

on the western limb of the sun, five degrees north of west. 
and was first seen at 11 : 20 A. M. At this time, it presented 
the appearance of two prominences, which had shot up in
dependently, and finally joined themselves together by the 
interlacing of the filaments of which their summits were 
composed. Its greate�t hight was 40,500 miles ; its breadth 
equaled about two . thirds the length of the slit of the spec
troscope, or about 108,000 miles. The two stems of the prom
inence joined each other about 13,500 miles above the chro
mosphere. The size and form of the prominence were not 
remarkable, but the changes which it  subsequently under· 
wen� were various. '1'he accompanying engraving represents 
the prominence as first �een. 

At 11 : 40, signs of separation began to .appear where, a few 
moments before, all seemed a compact cloud mass ; an.d at 
11 : 50 ,the two stems were ol\1y joined by thin thread-like 
branch�s. The northern stem had begun to separate itself 
from the chromosphere, and was only held here and there by 
straggling filaments ; in a moment it .cjlt itself entirely loose 
from the sun at its base, but was not .as yet free from the 

other stem. At 2 :  20 P. M_, when again seen, great. changes 
had taken place ; the top of the northern stem had been 
blown towards the ;pole, and :strikingly resembled the long 
streamers of smoke often seen issuing from the smoke�tack 
of a steamer at sea. The length of this streamer was nearly 

tion tube, g, properly supported. Pure dilute sulphuric acid 150,000 miles. The olhd stem of ihe prominence had nearly 
(one of acid to six of water) is then introduced through the faded out, leaving only a low stump slightly Joined to the 
supply tube, 8, and a strip of magnesium, m, peing paeed northern stem, which had sunk back again to the chromo
through the mercury. into the acid, decomposition inlltantly sphere. Increasing clouEliness rendered further observation 
takes place and hydrogen is evolved. The rate at which this imposeible. The morning of the next day being clear, I 
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again turned my attention to the spot, not expecting to find 
any traces of the prominence ; but in this I was happily dis
appointed, for the northern stem still remained, torn, shat
tered, and bound to the chromosphere by one thin thread. 
Faint traces were left of its former attachments in the form 
of light thin shreds. The hight had not visibly increased ; 
the breadth had, however, somewhat lessened. It was now 
9: 20 A. M., and the changes which occurred in its form were 
too rapid to sketch. Here and there a thread of cloud was 
seen to form, an<i as quickly disappear_ 

At 10 : 30 A. M., it announced its determination of leaving 
the chromosphere for good and all by a gradual twisting off 
of the only thread which held it captive to the sun. This it 
accoffiplished about 12 M. ;  I watched it for some time, until 
its increasing faintness rendered it a difficult object to make 
out. 

This prominence was seen through the C hydrogen line in 
the telespectroscope used by Professor Young in the Dart 
mouth College Observatory. , The prism train consists of· five 
whole prisms and two half prisms, the light being sent twice 
through the train by a prism of total reflection at the end of 
the train, thus making the dispersive power equal to that of 
12 prisms. The cloud prominences are often seen floating 
above the chromosphere, but generally have their origin in 
the chromosphere, and are the result of the ejection of mat
ter therefrom. Father Secchi states that he has observed' the . 
formation of these clouds in the coronal atmosphere. I have 
many times observed these clouds, but have, without excep
tion, been unable to discover any increase in their �ize ; but, 
on the contrary, I have met with a gradual fading out and 
an ultimate disappearance of the cloud mass. This fact, as  
has already been suggested, may point to one of the sources 
from which the coronal atmosphere may draw its supplies 
of the matter whose spectrum of bright lines was first seen 
in 1869 and 1870, and w!:.ich the observations made during 
the last solar eclipse so fully confirm. JOHN H. LEACU. 

Dartmouth College. 
_ ._ . ..  

The Abol1tlon ot- Models. 

To the Editor of the Scientific A.merican : 

Your correspondent , .  B" objects to the proposal of diRp�ns
ing with the models on account of their supposed superiority 
for investigating as to the novelty of inventions. I fully 
acknowledge. their usefulness, but contend that the drawings 
are much better for this purpose in most cases, especially as 
the models are very far from being complete, and thousand3 
of them are so broken up that it is impossible to tell what 
particular patents they belong to ; and in many instances it 
would puzzle an expe;rt to state what class of machinery the�e 
fragmentary models are intended to represent_ Of t1:!�e 
broken and separate pieces of models, :here are cartloads 
stowed away up in the room over the portico, which not 
one person in twenty frequenting the Patent Office for the 
purpose of examination knows anything about, to say -no
thing of those fra,gments which lie in their appropriate cases, 
as mentioned in my last letter. 

Beside's this trouble of broken models, there is anotlJer 
reason, that makes the drawings more reliable, which ari ses 
from the fact that the models frequently show only the bare 
outline of the frame or casing of the machine-the details of 
construction and the smaller parts, in which may consist the 
esseilce of the invention as patented, being entirely omitted 
and only shown -in the drawing and specification. In mauy 
cases the drawing shows several modifications of the idta 
embodied in the model, some of them so radically differcLt 
that no one would suspect that they had any relation to i t ,  
except that they belonged to  the same class of  machinery. I 
remember an instance of an excavator patent, having only a 
very simple model, of which the drawings show seventy.five 
figures, embracing twenty-six different machines for various 
purposes. How much ('ould our friend " B." tell about the 
novelty of an invention from an inspection of that model ? 

That drawings are the readiest means of making an exam
ination is shown by the practice of the examinerp, who always 
use them in making searches and very rarely look at the 
models. Speaking for myself as an inventor who has had 
considerable experien6e, I know that an examination of the 
dra wings, in nine cases out of ten, can be made in less than 
half the time necessary for viewing the models. That this 
is so is rather amusingly shown by the experience of one of 
our ex· commissioners, who, when in office, issued a ve,y 
stringent order that no one should be allowed access to tbe 
portfolios of drawings without a special permit, which was 
only to be granted for infringement searches, etc. After this 
gentleman resigned his position, and had resumed his prac-
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tice of attorney, he found " that it was a poor rule that would 
not work both wH,ye," as it prevented him from examining 
the dra >\'ings now that he was only an outsider. This caused 
him so mu�h trouble in his researches that, through his in
fluence, an order was issued allowing ex-commissioners free 
access to the portfolios at all times, but retail1ing the rule in 
force against all others. 

The incident brings up tlie question : Wby should ex-com
miSSIoners have privileges denied to other people ? Is there 
anything inherent in the office of commissioner that should 
make its temporary possessor a privileged character for life ? 
If there is anything of this kind , the world should know it, 
and every ex-commissioner should wear a leather medal, a 
" feather in his hat," or some equally conspicuous insignia, 
for, otberwiet', the common people-such as Ericsson, Morse, 
and other poor devils of like charactt'r-will never discover 
this (' divinity that doth hedge'" an ex-commissioner. 

This question brings up another : Why should not inven
tors and their attorneys have the same privIleges with draw
ings that they have with the models ? I think that it is ful
ly shown above that an examination of the latter is not suf. 
ficient to determine the question of novelty. Such a search 
may lead an inventor to suppose that the coast is clear, and 
cause him to spend hundreds or thousands of dollars in ex
perimenting, only t'J find, when he applies for his patent, 
that his money, time and talents have been spent in vain, all 
of which might have been saved had he access to the port
folios of drawings. 

Washington, March, 1872. INVENTOR. 

- . . . 
Sul�hite of Soda Not a (Jure Cor Small Pox. 

To the Editor of the Scientific American : 

An article entitled " A  Remedy for SmaH Pox, etc.," in 
your issue of February 24, was cut p.ut .... and sent to me bJ a 
friend, toge��.r. JVJ.th your_JI!'''I'15rahle notice of the same. 
Not long ago much agitation was excited by the vaunted 
cure of cancer by means of a drug called cundurango. The 
false hopea of cure by the many sufferers from this dreadfnl 
malady were dashed to the ground. Again, not a few persons 
were led, not by the advice of a physician, to an improper 
use of a new remedy for wakefulne13s by the name of chloral 
hydrate. 

Not only is there harm created by improper use of reme
dies by those wbo know not the nature of disease, but there 
is also a great obstacle thrown in the way of those who are 
seeking to establish the science of medicine upon a sure and 
firm fonndation. There is great source of regret that you 
were led to publish an article upon the subj ect named in the 
paper alluded to, trusting more to the candor of the writer 
than to his powers of observation of Nature ; and this 
has induced me to write these hasty lines, for fear that an· 
other agitation of a hopeless remedy has been thrown upon 
the public. The value of the contribution by your corre
'spondent depends upon the following considerations :  

1st. Can an eruption upon the skin, discovered the tenth 
day or eleventh day after exposure to contagion, be known as 
small pox ? Can the constitntional symptoms referred to be 
only explained by supposing the child to have small pox ? 

2d. As physicians havd of.en mistaken, in ir s early stages, 
one kind of eruptive fever for another, is it not possible that 
a non-professional as ' well as a physician might eqnally be 
miE taken as to 1he character of the eruption noted in the 
published c �se ? 

3d. Might not the suspicions that contagion might spread 
from the loaned mnff suggest to an anxious parent that the 
child had an exaggeration of symptoms which would natur
ally be explained by him to be caused by small pox ? When 
the writer of this present article was stndying medicine, he 
was taken by his instrnctor to see a man who had a'slight 
rash, accompanied with pains in the back, vomiting, etc., 
which might possibly turn ont to be small pox, to which the 
man had been exposed. The student was cautioned never to 
state that a givbn case was small pox, until the peculiar 
vesicle of that disease was developed, on about the sixth 
day from the appearance of the rash. After waiting a week 
and without any ren:.edies except a harmless placebo, the 
rash had disappeared and the mll)l was well. 

4th. Does one swallow make a summer ? Or does one ap
parently successful cure by a given drug prove that post 
hoc, ergo propter /we ? 

'1'he w.riter of this present article has been occupied, f�r 
the past eight years, in studying the action of drugs by ex
periments upon animals and by clinical observation at the 
liIedside. His faith in the enthnsiastic testimony of the snc
cess of a given remedy in the hands of well informed and 
ooucated pbysicians has been often shaken ; and he believes 
that one of the grelltest obstacles, to the establishing of the 
science of medicine npon an exact and firm fonndation, is 
this accepting a theory and calling it a 1act. If it is dif
ficult for an honest physician of large experience to believe_ 
that his pa tient recovers because he gave him warm water 
to drink instead of cold, how much more difficult is it for a 
man of �light medical education and little practical experi
ence to determine the success of a remedy in a given case ? 

Now observe how the enthu,iastic candor of your c()rre
epondent has led him to make mistakes : He says " the Uni
ted States Dispensatory giv, s in an ample detail the di�cus
sion of t.he valuable properties of this dru;( (sodaJ sulphice), 
by the Frl'n&h College of Surgeo{J s .  in the thirteenth editori. 
al article of the e.lition of 1871." There is no such edition of 
the  wOl rk you r  correspond ent referd to ; and in the edition o f  
this wor k fur 1870, almost all t h e  articles are " editorial " ar· 
ticles by Dl's. Wood and Bache of PhIladelphia. The name 
Unit�d States Dispensatory was given this book by these 
eminent writ�rs ; but the official organ of American physi-

JdtUtitit 
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cutns and apothecaries is the United States Pharmacoplllia, a 
new edition of which is now being prepared. 

On pages 826 and 827 of the thirteenth edition, to which I 
have referred, occur the words your correspondent has quoted 
in his article, but unfortunately for his candor, he has omit. 
ted sentences and words which modify the apparent state
ments of Dr. Wood, who wou ld feel insulted if he we,re told 
tha', he had written as yonr correspon;]ent would dictate . .  

For example, at the commencement of the third paragraph, 
the words " locally applied " are omitted, and in the last line 
the word " appear " is omitted. Allow me to furnish the cor
rect text. 

" Also, locally applied, usef1tl in controlling �uppurative ul-
cers, etc . . . . . .  and in any disease in which purnlent in-
fection of the blood may be produced by the same cause, 
(parasitic or zymotic influences). They appear almost to act 
as specifics in snch cases." " At a certain stage of cancer 
they operate usefully in the same way." - There is no men
tion of a discussion of sodw sulphice by theYrench College 
of Physicians and Surgeons, nor is .jhe'fe an association 
by this name in Paris. In 1865, there was a great excite
ment among physicians with regard to the use of sulph:te 
of soda, but careful trial of it in a large val'iety of cases lim
ited its action to a very small extent. 

" On thQ whole, and not to occupy more space with a state
ment of claims which seem at present (April, 1868) to be ex
cessive, we (Stille, Materia Medica and Therapeutics) are dis
posed to I\dopt the conclusions of Semmola, Professor of 
Clinical Medicine at Naples, when he says : ' Diseases which 
have been attributed to morbid fermentation, such as typhoid 
fever, scarlatina, measles, ani malarial affections '  (of cour"e 
incllldin!!" small pox) ' are in no wise influenced by the sul
phites ; and their grave types continue to be fatal, notwith
standing these remedies. Syphilis, malignant pnstule, and 
purulent infection are equally nnaffected by their opera 
tion. " (Bull. de l' Academi�. de MedWine, XXIX, 1003). 

It is unnecessary to quote from other authors who have 
tested, clinically, the use of this drug, as its failures in treat
ment are many times larger than its su ccess in curing that 
class of diseases to which small pox belongs. 

Crude petroleum, thongh very nseful in the treatment of 
certain skin diseases, has caused death by its indi. criminate 
local application to the whole surface of the body. 

The popular use of vannted remedies is an exceedingly 
harmful matter, and occasions more work for the educated 
physician. It has often been truly said that the quack is the 
strongest ally of regular physicians. Though I. have tres 
passed largely upon your space, permit me to point ont an 
other fallacy. The best application for the sting of an in
sect, or the poisonous bite f)f a snake, is ammonia spirits ; 
t):J.ough in snake bites it must be injected into the circulation. 
(f'-your correspondent had made the local application of a 

. strong solution of sulphite of soda, and omitted the alcohol 
and ammonia, he conld have borne stronger testimony to the 
efficiency of sulphite of soda in " the sting of a mule seven
teen year locust." 

Allow me in conclusion to state that some competent per
son should write a treatise upon the popular abuse of drugs, 
and scalter it far and wide. The effe�t upon the sanitary 
condition of our people would be marvellous. 

EXPERIATUR; 
- .�. -

Shaving with Pumice Stone. 

To the Editor of the Scientific American : 

I notice, in your issue of March 2, .a communication on the 
subject of shaving, in which the writer suggests, and he 
probably conl!lidera it an original idea, the 8ubstitutien of 
pli.mice stone for the time-honored razor and brush. Now, I 
do not agree with your correspondent when he claims supe
riority for what he suggests, as I have tested it, and the re
sul t was very unsatisfactory-a sore face. 

As for the originality of the idea, I will state that, abont 
the year 1850, an article resembling a file in shape, and which 
seemed to be maoe of a preparation of pumice stont', was 
patenteiJ_ in France, the inventor claiming that rubbing (or 
filing) the face with his invention was equally as good as 
shaving with a razor and soap. But the article did not meet 
with any success� 

I have, on three occasions, imagined that I had become an 
inventor, bnt each time I discovered, throngh your valuable 
paper, that some one else had had the same idea before ·me. 
If your correspondent will only put his pumice stone theory 
in practice on his own face, he will probably be glad to 
resort to the usual mode of shaving. G. P. 

_ .... -
Shavlu&, with Pumice Stone. 

10 the Editor of the Scientific American : 

I beg to enter my protest against the practical joker who 
rubs his face with pumice stone, and recommends it to those 
su:fforing with tender skin, cross grained beards, and dull 
razors. • Now, I have experimented, from the Davenport 
trick s down to Solliday'S paper windmill ; and can truthfully 
aSsPIt that I have suffered n8lthing that can compare with 
tLis barbarous method of using 'pumice stone. I follo wed 
the writer's instructions to the letter, with the single ex
ception that I rode no donkey or other hobby, for fep,r of 
a/< gravatir g the result ; and what is it ? The hair is off my 
face and the skin too, and he is laughing in his sleeve as he 
rbads this. Yours iu affliction, H. E. M. 

- '''' -
A REVISION of the existing version of the Bible is now in 

in pr"gress by c )mpanies of e min e nt divines, working con
jointly, in this cduntry and Europe. In ab,mt seven years the 
work will be completed, and it is expected that we shall then 
have a version emb�dying the best results of the most learned 
and accurate thinker�. 

tFor the Scientific American. ] 
THE COLOR OF THE GULF STREAM, AND ITS EXCESS 

OF SOLID MATTER ACCOUNTED FOR. 

BY WILLIAM L. WALKER. 

The Gulf stream differs in color from the surface waters 
through which it flows, its color being blue, while the, others 
are green . It also holds in solntion, mechanically, more 
solid matter than the latter. This difference in color and 
suspended matter is to be accounted for as follows : 

" Color," as observed by Tyndall in Ilis researches on the 
color of sea water generally, " resides in white light, appear
ing generally when any of the consti cuents of the white 
ligJ;l,t 'lIre withdrawn. The water attacks the visual rays 
with different d egrees of energy. The red are attacked first 
and extinguished ; as the solar beam plunges deeper into the 
sea, the orange and yellow disappear ; next the green, and 
next the blue ; and if witter were dark enough , and contained 
no snspended matter, it would work the absolute extinction 
of the solar beam ' and become as black as ink. But, in all 
natural water, matter ill held in suspension, and a modicum 
of light is thrown back to the �ye before the depth of abso
l ute extinction is reached." The color, therefore, results 
from the relation of the solid s. _ The stream, by reason of its 
greater expansion through its higher telllperature, relatively 
contains less solids, thns cutting olit the green, and leaving 
the blue. 

It is more difficult to account for this physical difference in 
the stream, and why, with an exces� of solid matter, it does 
not sink, but continues to float upon the surface. 

There is a difference, !!enerally, between the waters at the 
surface of th e sea and those at its greatest depths, the latter 
being heavier, colder, and containing more suspended matter. 
Since all admit that an entire circulation of �he oceanic . wa
ters mnst occnr, the cold, dense water� which exist below 
mnst be hot to the surface , and transformed by some process 
into a snrface current snch as found in the stream. We 
will now attempt to point o u ,  the principle npon which this 
takes place. 

Aside from gravity, it is heat which canses all the snrface 
and submarine movements of the sea. The continued ex
pansion at the equator and chilling at the poles cause the 
expanded particles to flow through this and similar streams 
on the opposite side of the globe illto the polar basins. A 
weight added to one end of an eqnally balanced beam will 
canse that end to go doWn ; but, at the same time, the other 
end must go up. In the equipoise of waters as they exist in 
the sea, if 1 ,000 cubic miles of water is carried daily through 
this and similar streams into the polar basins, an additional 
weight ui thus ad�ed to the end of the beam ; and, as tbis 
must- go down from a loss of temperature, an equal amount 
must go up at the other end (t1e equator), through an increase 
in temperature. In both instances, it will be observed that 
the movement takes place from a change in the molecular 
motions in the water, a loss at the one end, and an equal gai n 
at the other. In the polar basins, as each partble loses its 
te�peratnre, it loses its buoyancy ; and when it reaches its 
lowest temperature it attains its greatest density, and, as  a 
matter of course, sinks to the lowest depths, where all such 
particles aggregate into masses and pi"rce their way by a 
sl ow submarine movement to the eqnator. These cold, dense 
particles, now resting npon the lowest depths of the sea, must 
each Le expanded by heat before an upward movement can 
begin, and transform themselves into a current also. Two 
agencies operate directly in effecting this change. 
. First, the direct rays of the sun, as they fall upon the sur
face of the equatorial sea, perform the following mechanical 
functions : " The vast body of the thermal 1rays," as observed 
by Tyndall, " are beyond the red, being invisible. They are 
absorbed close to the surface of the sea, and are the great 
agents in evaporation." The other rays follow, and are sev
erally extingaished ; and at a very limited depth, not exceed
ing a few hundred feet at most, are totally .absorbed. But 
these rays have performed their functions in expanding the 
particles near the surface, giving rise to a lateral movement, 
and in turn enabling those at the bottom to move upward ; 
but, before any movement of this kind can begin amo;ng 
these partiCle� below, they must receive some expansion by 
heat directly imparted from below, since the sun's rays can
n ot reach them. The slightest change in the specific heat, 
or increase in the temperature of the particles Ly reason o f  
the excessive pre ssure and constantly diminishing weight of 
the column, also, by the action of the sun's rays expanding 
the surface, will enable them to ascend and reach the snrface 
in a deflected motion caused by the earth's rotation, and be 
thrown into a compact current, such as we now find it, mov
ing into th e polar basin. 

In this transformation of the dense cold water from t.he 
lowest depths of the sea into a snrface current, it will be ob
served that no change has been wrought in its physical prop
erties. It is the �ame in all respects except that it has be 
come bnoyant t'rom expan8ion, and now floats upon the �ur
face as all bodies d o  which are relatively lighter than the li
quid in which th' y are immersed . Bulk for bulk, of the 
same temperature, the water in the stream is 15 per cent 
heavier, but, with its increased temperature, the stream is 
lighter. 

It follows that  no mechanical application of the snn's rays 
alone can produce'the movement ; amI that the heat from the 
interior is related to it, is an inouctlon from. established laws. 

. - . • .  - � 
FOR d istingnishing benzo]e, which is dip-de of coal tar, 

from benzine, which is made from petroleum, Brandberg re
commen d s  ns to -place a small piec� of pitch in a test tube, 
and ponr over it some of the substance to be examined. 
Benzole will immediately dissolve the pitch to a tarlike mass, 
w.hile benzine will scarcely be colored, 
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[Reported for the Scientific American. ]  

THE P ROGRESS O F  STELLAR CHEMISTRY. 

$dtutifie 
bright to the naked ey� show gen�rally a tint of red, yellow, 
Oi' orange, and with the telescope �e may discover, in close 
companionship with these other, fainter ones of a blue, green, 

A very able and interesting le<:ture was delivered, not long or p.urple color, and the cause of this difference is revealed 
ago, before the Liverpool Scientific and Philosophit!al Soci- by the spectra. We find that in the case of white stars, the 
ety, by Professor E. L. Davies, upon the subject of the pro- dark absorptive lines are pretty equally distributed over the 
gress of stellar chemistry. The writer of the subjoined was whole spectrum, which gives the characteristic color of the 
present on the occasion, and from notes taken at the time star. 
has' 5iven us the following: The spectroscope has also afforded important assistance 

Though it is only within the last eight or nine years that in the examination of the nebulllJ. These bodies appear in 
stellar chemistry his developed itself into . what may now the heavens as a faintly luminous haze, some of which, 
be called almost a distinct science, it is necessary, in order to when examined by a powerful telescope, appears to be re
thoroughly understand the discoveries of modern times, to solvable into a number of bright points ; aud long ago Sir 
go back, nearly two hundred years, to the time when Sir William Herschel suggested that these nebullJ! were the 
Isaac Newton first discovered the compound nature of white primordial matter out of which the existing stars have been 
light. In 1675, Newton first announced this dis·covery. formed. 

. He allowed a beam of daylight to enter a darkened room Spectrum analysis, notwith�tanding the difficulty of apply-
through a round hole in the shutter: and interposed, in the mg it to bodies so very fai,nt')has afforded much valuable in
course of the light, !t prism of glass. The light thus treated formation regarding the ph:l!sical distinction which sepa
he found to have undergone refraction, and .moreover that it rates the nebulllJ from the fixed stars. Th«;)iPecirum of the 
had not been equally refracted throughout, but that certain nebulllJ consiSlja of bright lines, showing "them to consist of 
of its elementary rays had suffaed a greater dev:ation from . incandescent gaseous matter, and the same results are ob· 
their original course than others, and that, as a result, instead tained from those nebulllJ which appear to be resolved by 
of the image of the hole il!- the shutter being formed on a the telescope, the oniy difference apparently being that the 
screen placed behind the prism, there was produced a bright points consist of more dense, but still gaseous, matter 
colored band ; and this colored band Newton called the solar than that composing the unresolvable ones. 
spectrum. From such experiments and observations as have been 

Tbis spectrum is found to consist of rays of light of the described, we appear to be justified in concluding that the 
following colors : red, orange, yellow, green, blue, indigo, sun consists'of a white hot nucleus surrounded by a cooler 
violet ;"of which the red suffered the least refraction (that is, atmosphere, contai�ing many elements which are met with 
was bent the least from its original course), and the violet, on the earth ; that the fixed stars have a conetitution al).alo
the most, the others being intermediate in the order named'. gous to that of the snn ; and that the color of the stars .ie
Newton also found that if one of these colored/ftfs, the pend� upon the nature of the elements which occur in their 
grelln, for instance, was separated from the others, aDd again atmosphere ; whilst, with regard to the nebulllJ, the experi
passed through a prism, that it did not 1pldergo any further ments have perhaps not been yet sufficiently numerous to 
any further decomposition, and �fi' wall therefore mono- allow any definite theory being formed. 
chromatic. �tlre�e expef1ments, he concluded that while 
a daylight beam Was composed of rays of different degrees 
of refrangibility, and also that rays that differ in refrangi
bility also differ in color. 

Little more was done until more than a century after, 
when Wollaston fu:r.ther investigated the subject ; and by 
admitting the daylight through a fine slit instead of a round 
hole, he observed that the solar spectrum was crossed by a 
number of fine black lines; and in 1814, Frauenhofer, an op
tician of Munich, further examined these lines, and counted 
and mapped nearly 600 of them; but he did not account for 
their presence except by a vague suggestion that they were 
in some way caused by absorptiOll, a supposition which has 
since proved to be correct. To account for the appearance 
of these dark lines, and also for that of other bright ones 
which are found in the spectra of incandescent gases, it is 
necessary to examine the effects of heat upon matter in its 
two states of soUd and gaseous. If we gradually heat a 
non-volatile solid body, and examine the light which it 
emits, we find that it first gives off red rays, or in other 
words, becomes red hot. On slightly increasing the heat, it 
gives off yellow rays, becomes yellow hot, aud as the heat is 
still increased, it emits successively green, blue, indigo, and 
violet rays, ·which by their combination form white. light, 
aild the body is now said to lIe white- hot ; and when the 
light from this white hot solid is examined by a prism, it i� 
decomposed into all the colors which go to make up white 
light; and the spectrum thus obtained is perfectly continu
ous, and not crossed by lines. And this being true of all 
solids, the spectra of solids are in every case identical, and 
cannot be dietinguished from each other. 

With gases, however, it is different ; if we heat, for in
stance, the vapor of soda, it never becomes red hot, but at 
once gives out yellow rays, and however greatly the heat is 
increased, it never evolves rays of a higher refrangibility 
than the yellow; and if the emitted light ,of incandescent 
soda vapor is examined by a prism, it appears in the yenow 
part of the spectrum as a bright band occupying a definite 
and unalterable position. If, however, instead of heating 
the soda vapor to incandescence and using it as a source of 
light, we interpose a stratum of cooler soda vapor between 
the source of light and the prism, we get the spectrllm in
stead of the bright yellow line, and, occupying exactly its 
place, a black one caused by the absorption of the yellow 
rays by the atmosphere of SJda vapor, through which they 
passed before reaching the prism. And so with other gases, 
ea"h gas having the power of absorbing light of the same 
degree of refrangibllity as that which, when incandescent, it 
gives off. This fact lit once affords an explanation of the 
black lines which appear crossing the solar spectrum. They 
show that the solar a.tmosphere contains certain substances 
capable of absorbing light ; and, by the exact coincidence of 
these black lines with the bright hnes produced by certain 
terrestrial elements, we are fully jlistified in concluding that 
many metallic and other elements with which we are ac
quainted on the earth recur also in the atmosphere of thc 
sun. The elements which have in this manner been recog
nized in the solar atmosphere are sodium, calcium, barium, 
magnesium, iron; cliromium, nickel, copper, zinc, strontium, 
cadmium, cobalt, hydrogen, manganese, aluminium, and 
selenium. Since the moon and planets shine by reflecting 
the light of the sun, the spectroscope can afford no informa
t:on as to their composition, but it is able to afford some clue 
as to the presence or absence of an atmosphere ; and the re
sults of spectroscopic observation tend to show that the 
moon has no atmosphere, bllt that this is present in the case 
of the other planets. The fixed stars b Hing self-luminous, 
give characteristic llpectra, and, as in the case of the sun, 
many of the dalk lines correspond with those of terrestrial 
elements. S'ars, moreover, differ in color ; those which are 

- - .. -
Sllver Mining In Nevada---A Visit to some oC 

the Mines. 

After waiting a few minuted for one of the cages, as they 
are called (being large sheet iron boxes drawn up and lowered 
down by an everlasting windlass, propelled by steam power), 
to arrive at the surface, we spend the time in looking down, 
down, until nothing is discernible but the faint glimmer of a 
light, no larger than a twinkling star. The cage has arrived, 
and all aboard, our tour of inspection has begun. We ex· 
perience none of the heat that was anticipated, as the draft 
of air formed by our dt scent has dispelled it. The cages go 
down very rapidly, and we could hardly believe that we 
were in motion until wet were landed at the 700 feet level 
with a jar. Quickly jumping off the cage and lighting the 
cl)lldles handed to us, we follow our guide, finding the cli
mite at this landing quite cool, as there is a strong current 
Of air being forced continually down from above by means 
of large blowers made for the purpose. The passage on 
this level is about five feet wide, with a car track laid on 
sleepers, upon which small, open cars, drawn by mules, are 
run, carrying ore, working material, etc. There are smaller 
passages or drifts, as they ar� called, cut through here and 
there, while prospecting for pay rock. Now we go down in
numerable ladders and inclines, preferring this more exciting 
method than the cage, and have a better vIew of the sur, 
roundings ; pass the stables ueed for the underground ani
mals, where the mules stand perfectly quiet and looking as 
contented as if they were aware that they had. plenty to eat 
and very little to do ; w� have finally reached the 1,100 feet 
level. Pause, reader, and · only think ; 1 ,100 feet down in 
the bowels of the earth, among untold wealth waiting but 
to be carried away. Here we find the atmosphere very warm 
and the perspiration starts in streams. Going in an easterly 
direction, as the lead runs from east to west, we arrive at 
one of the many drifts, and finally pause for a moment and 
are asked to try our hand at the pick to see what kin 1 of a 
miner we would make ; nothing 10th, we seize hl>ld of one and 
begin our new labor, but are very soon exhausted and find 
our progress has been slow indeed, as nothing but a bla�t of 
powder will affect _the rock. Being rather warm after our 
exertions, we concluded to start for more genial quarters; but 
being asked if we would not like to go over to the Belcher 
mine, we conclude to do so, and we wait for a' load of timber, 
which was coming down the tunnel on one of the cages, to 
follow after it, meantime looking at the pamps, machinery, 
and workings of the incline cars, which come and go continu
ally, laden with ore to the station, to be hoieted up in the 
cages. 

The lumber· has at last arrived, and is quickly transferred 
aboard one of the cars; and we are all prepared to follow its 
course, but the carman, a shrewd Yankee, quickly sees that 
we are strangers, and immediately whips his mule up on a 
keen rlln, and we after him as fast as strength and" foot and 
walker's line" will admit of; our candles are blolVn out, 
leaving us in almost total darkness, and forgetting to keep 
our bodies in a stooping position, our heads come in close 
contact with the beams above. Arriving at the " Belcher" 
out of breath, we again halt before the face of a rock they 
are at work upon, which is sixty feet wide, and the ore very 
rich. As faRt as the quartz is taken out, they fill behind 
t hem with waste and timbers as a precaution against its cav
ing in on them. The beams are twelve by fourteen inches, 
and placed every few feet apart, and cross braced so as to be 
as firm as possible; yet we notice some of the timbers twist
ed and broken in every conceivable shap.� by the enormous 
weight they have to w�thstand" Leaving this, the fifth level, 
we go up to the fourth and third levels, and are shown some 
of the richest ore in the mine, and are given Rome fine speci
J;Uens of crystallized quartlli to carry hOJ;Ue with us. FroJ;U here 
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we are taken to see the cave-in that was had at the "Crown 
Point" a short time since, when thousands of tuns of rock 
fell, leaVing the roof looking like a huge dome. Lucki ly 
the 'fall happened during the hour of noon, otherwise thirty 
human souls would have passed into eternity. In this part 
of the mine it is excessively warm, so much so that the men 
work in six hour shifts, and where it is cooler eight and ten; 
but little clothing suffices, some having a cloth only tied 
around their loins; yet all appear to be healthy enough and 
very stout. Starting back on our return, we meet with no 
stoppages until arriving again at the 1,100 feet level in the 

" Yellow Jacket," where we are told by Mr. D. tha t we have . 
traversed from three to four milps, and been under nearly 
all ltre-city of Gold Hill, and then seen but about half of the 
underground works. AU aboard the cage again, and in 
about thirty seconds, after passing station after station, with 
a jar we are landed from our first starting point, and with a 
shiver change our clothes, having come from the torrid to the 
freezing zone in so short a apace of time. We step outside 
of the building and are much surprised to fiTld the stars shin
ing brightly, as it was in the afternoon when we started on 
the descent.-Philadelphia Post. 

_ . ..,. -
The " A ra-ento" Picture, by Mr. F. A. Wender o t h  

oC Philadelphia .  

The manipulations are briefly as follows : A carbon print 
is made by exposing a piece of carbon tissue, sensitized by 
bichromate of potash, under an ordinary negative, in th 
usual way of printing carbon prints. A metal plate with a 
silvered surface is taken and ribbed by rubbing it with a 
sanded brush, to deaden the polish and to give effect to the 
picture. The plate · is then cleansed with spittle, nothing 
else answers the purpose as well, and then laid lipon a sheet 
of paper on a lable flowed with diluted alcohol. The ,carbon 
print is now laid face down upon the print, paper .laid upon 
it, and a sque�gee (ma-;le of a piece of wood and several thick
nesses of ordinary bed ticking wrapped over one end) used 
to force out the superfluous alcohol between the picture and 
·the plate, and- to make the one adhere to the other. The al
cohol also serves to prevent the occurreIice of air bubbles. 

The whole is now immersed in a pan of water of about 1000 
temperature, and developed in the usual way, leaving on the 
plate a picture, the shades of which consist of the colored 
gelatin and the lights, or rather, the highest lights of the 
surface of the plate exposed under colorless gelatin. This 
part of the operation, as all carbon printers know, is most 
fascinating and beautiful-more like the developing of a col 
lodion plate than anything else. As soon as the superfluous 
color is all washed away, the picturee (now on the metal 
plates) are removed from the water, and hung upon a line by 
clips to dry. 

To render them more lasting still (though ·a carbon print on 
a metal plate seeme to be as permanent as anything can be) 
they are, wh en dry, hermetically sealed to glass in the fol
lowing manner : A little stand should be provided, made of 
a plate of caet iron, say one quarter of an inch thick arid 
twelve by twenty inches in size, smooth on the upper sur
face, riveted to a leg at each corner. This plate is heated 
with gas, or a coal oil stove, the heat being applied at one 
end, so that the end of the plate furthest from the heat will 
be considerably cooler than the other. Now lay the picture 
upon the iron plate at the warmest end. When it becomes 
warm, drop upon it a small piece of white wax, which will 
soon melt and naturally spread over the whole surface of the 
picture. Now, having first heated the glass, place it upon 
the surface of the picture, place them under a weight on the 
cooler end of your iron plate, where they will gradually cool 
and become effectually sealed together. They are then cleaned 
and mounted in a case or frame, as desired. 

The results are very beautiful, and are made more brilliant 
by the metal plate on which they are mounted. The prints 
are made with. " cut outs," so that, when finished, the white 
metal plate forms the margin, which adds grell.tly to the effect. 

_ I  . . . 
Waterpr ooC Glue. 

WE have recently met with a very useful form of cement 
for wooden or other similar articles which are employed for 
holding water or non, alcoholic liquids. Although the formula 
is not a very novel one, we know it to be useful and likely to 
suit the requirements of some of our readers. It �tands as 
follows : -

Alcohol, (spirit of wine) 1 pint ; sandarac, 1 ounce ; 
mastic, 1 ounce ; common white turpentine, 1 ounce ; glue 
and i�inglass, sufficient ; water, sufficient. Dissolve the two 
resins-sandarac and mastic-in the spirit, and then add the 
turpentine to the solution. ' MlI.ke some very stro!lg glue, 
and add to i.t a good pinch 6f isinglass. Now heat the alco. 
holic varnish until the liquid begins to boil, and then very 
slowly stir in the warm glue. The amount of the liquid 
glue to be added is determined by noting the point at which, 
after thorough mixture, a magma or thin paete is formed 
capable of being easily strained through cloth. When re
quired for use, the strained mixture is to be warmed and ap
plied like ordinary ,glue to the artacles to be united. .A. 
strong junction is effected, which is not destroyed by cold 
water, and only after a comparatively considerable time by 
hot water or ordinary saline solutions.-British Journal, of 
Plwtogrwphy. 

-----------.... � ... �.� .... -----------
EVERYTHING in:'�ature indulges in · amusement of some 

kind. The lightnings play, the winds whistle, the thunders 
roll, the snow flies, the rills and cascades einr and dance, the 
waves leap, the fields smile, the vines creep and run, the 
buds shoot, and the hills have tops to play with. But some 
of them have their seasons of melancholy. The tempests 
moan, the zephyrs sigh, the brooks murmur, and the moun· 
tains look blue. 

© 1872 SCIENTIFIC AMERICAN, INC



WALSH'S WATER WHEEL GOVERNOR: 

We have been very strongly impressed with the efficiency 
of this ingenious device, not so much frora the numerous 
testimonials which substantiate its merits as from personal 
examination of a working model, which convinces us that all 
the elements of a really good water wheel governor are com
bined in it. 

Our engravings (Figs. 1 and 2) represent two different forms 
of this gcvernor, the principle of construction being the 
same in each. Figs. 2 and 3 exhibit this principle .  

A .  Fig. 3 ,  i s  the vertical shaft, which revolves the balls. 
driven by a pulley shaft and bevel gearing, shown in Figs; 
1 and 2. The balls, as their orbit widens or narrows, move 
the collar, By vertically, · in the ordinary way. This move-

ment of the collar actuates the .bell crank lever, C. To the 
bell crank lever is pivoted the connecting rod, D, which is 
also pivoted to the shield, E, Figs. 1 and 3. This shield con
sists of a disk, as in Figs. 1 and 3, or sector of a disk, as shown 
in Fig, 2, which has a rim upon its edge turned down at right 
angles. This rim covers the toothe:l wheel, F, Figs. ! and 3, 
but has a notch cui in its lower part, as shown in Fig. 3. To 
understand the office of this shield , we must now refer to 
the eccentric, G, Fig. 3. With each revolution of the ball 
shaft, this eccentric, through the connecting rod, H, recipro. 
cates a cross head carrying the gravity pawls, I. One or the 
other of these pawls engages the ·toothed wheel, F, accord
ing as the notch in the rim of the shield permits the engage
ment. jl.s the collar. B. Fig. 3, moves up and down with va
riations of speed, the shield is moved by the connecting rod, 
D, above described. so that the notch in the shield permits 
the proper pawl to act. 

, The toothed wheel, F, Fig. 1, is fixed to the shaft, J, which 
is connected to the gate shaft by bevel gearing. 

It is obvious that when the notch in the shield stands mid. 
way between the pawls, I, that neither of the pawls can act. 
Advantage is taken of this to limit the hight to which the 
gate can be raised by the' governor. A nut and arm, K, run 
in a thread cut on the shaft, J, Fig. 1. The arm carries a 
pin, L. By the continued action of the pawl that raises the 
wheel, the nut, K, is run along the thread on J, till it finally 
abuts against a shoulder turned. on the shaft, and then turns 
with the shaft. At the same time the pin, L, is brlmght un
der a lug, M, formed on the hub of the shield. The shield 
is thus turned so as to bring the notch to the center, where, 
as neither of the pawls can act, the gate cannot be further 
raised. As soon as the speed of the general shafting, to 
which the governor is belted, increases, the action of the col
lar, B, and bell crank, C, Fig. 3, moves the notch off the cen
ter so that the proper pawl to lower the gate acts as before. 

Fig. 2 represents.a gov:ernor made to act by two eccentrics, 
two systems of pawls, and two toothed wheels, so as to raise 
or lower the gate faster than the single system will, this 
style of governor being designed for ilertain turbines, the 
gates of which are operated with screws which require many 
turns to open or close the gate. 

A friction brake, N, Fig. 1, is employed to hold the shaft, 
J, from turning back, as it will in some cases during the in
tervals between the impulses imparted by the pawls. 

Patented, through the Scientific American Patent Agency, 
Oct. 6, 1868, and April 19, 1870. For further information, ad

, dress A. Walsh, Cambridge, N. Y. 

ProCel!ll!lor Tread-weU. 
Professor Daniel Treadwell died recently at Cambridge, 

Mass., aged 87 years. He was born at Ipswich, Mass .. in 
1791, was a man of great inventive genius, and to his labors 
and research the world is indebted for many valuable and 
useful discoveries in practical science. At an ea!;ly age, he 
invented a machine for making screws. In 1818 he pro
duced a printing press of a new construction, and in 1819 
visited England, where he conceived the construction of It 
power press which, upon his return to this country, he com
pleted, and which Was the first upon this continent upon 
which a sheet was printed by other than human power. In 
1822, in connection with Dr. John Ware, he established and 
conducted " The Boston Journal of Philosophy and Arts." 
In 1825, he was employed by the city of Boston to make a 

WALSH'S WATER WHEEL GOVERNOR . 

[MARCH 1 6, 1 872. 
more rapidly on .its return stroke than in making its forward 
stroke, the motion thus produced silnulating, in this respect, 
that of the file in filing saws by hand. 

A simple and cheap appurtenance, consisting of an emery 
wheel and proper supporting "devices, may be attached at the 
option of the purchase!;, and answers the purpose secured by 
the more costly ones now in use. 

It is claimed that, with this machine, one man can do three 
times the work that can be done by hand, doing it better, and 
with a less number of files, than would be consumed in doing 
the same work by manual labor. 

Referring now to the engraving, A is a bar which supports 
the back of .the saw. This bar is provided with guides, B, 
at t�l:mttom of each of which is ll. roller. The bar, A,. is 
supported, as shown, between the two parts of the clamping 

J!� . R , 

survey for the introduction of water and in 1829 completed a vise, C. The inner part of this vise rests upon a pivot at th 
machine for spiuning hemp for cordage, which was the first bottom. It is pivoted at the top, a small graduated arc and 
ever successfully used for the purpose and is still in USfil at all pointer enabl1ng the entire clamping device to be set at any 
the navy yards in the United States. In 1832, he became required angle, to Il"ive the- proper bevel to th\! saw teeth ; 
Rumford Professor of Technology at JIarvard College, which When thus adjusted, it is held by a set screw. It is instantly 
position he held until 1845.. Shortly after becoming a pro- ·  clamped by ',he foot lever, D. 
fes�or he invented a cannon, which eighteen years ago was The hight of the guide bar, A, is regulated by the set screw . 
adopted and patented in England by Sir William Armstrong, E, which is adjustable in the longitudinal slots of the two 
aljld is now known to the world as the " Arms trong gun." parts of the clamping vise. The file, F, has its shank inserted 

CHAPMAN 'S IMPROVED�A;; FILING MACHINE. at G, and its point is held at H. It is hWd by adjustable de
vices, so that different sizes of files may be used ; and being 

The original filing machine, mann,factured by the inventor placed as shown, is reciprocated through the.rod, I, the arms, J 
of the improved machine herewith illustrated, has been be- being connected with the . rod, K,which is pivoted to the arms 
fore the pubiic for twenty Yflars, and is familiar to the ma- L, the latter being fastened to the rod, M. The rod, M, is recip
jority of Amer jcan lumber manufacturers. The improved rocated by the collar, N, the latter being actuated ·by the os
machine, which forms the Sllbject of the accompanying en- cillating bar, O. The bar, 0, is oscillated by a crank pin tak-

graving, is the result of practical knowledge gained dnring 
the periott named, the improvements being numerous and im
portant. The machine, as it is represented in our engraving, 
still retains the best points of the old machine, although the 
changes are so great that the machine may be said to be en
tirely remodeled; 

The present machine is made wholly of iron, and is much 
more compact than the old one. The clamps are peculiarly 
formeq, being adjustable and adapted to filing all styles and 
sizes of saws in common use. By means of the swinging 
frame described below, all kinds of files may be used, ane! 
can be easily and quickly exchanged.  Both ends of the file 
are held, a.u.d thus the file is guided evenly and straight across 
the saw tooth, so that any person, however unacquainted with 
saw filing, may manage this machine. A peculiar arrange
ment of the collUecting rod.canae/! the file to traverse much 

ing its motion from the pulley shaft, and impelling a sliding 
block in a longitudinal slot formed in the bar, O. It is by the 
latter means that the quick backward motion, as . compared 
with the forward motion of the file, is secured. It will also 
be seen that the rods, I, K, M, reciprocate together. But the 
rod, I, has V shaped grooves, in which slide suitable ways 
formed in the handle, P. This handle does not reciprocate, 
being held by a device for that purpose. It may, however, 
be rotated, and when so rotated by the hand of .the operator, 
it holds the file in the proper position to act properly upon 
the saw tooth. . 

The handle, Q, does not reciprocate, but throllgh suitable 
devi'ces it is .used to rotate the ,rod, M, on its longitudinal axis ; 
and in so doing, it will raise the file clear of the teeth during 
the advance of the saw, and, by reversing the motion, lower 
the file to its proper position for filing again. Both this move,
ment and the one previously described may,be ·made without 
stopping the reciprocation of the file, and thu·s 'th� work can 
proceed rapidly and be pe,l'formed with sup" rior accuracy. 

The machine is, as will be l3�en, very compact and substan
tia.!. The attachmeNt of the emery wheel is shown in the 
ell graving, and needs no. partieular comment, except that as 
we have remarked above, it saves the in.creased expense of a 
costlier device. 

'i'he improvements described were patented through thEi ·  
Scientific American Patent Agency, January 30, 1872, by T.  
M. Chapman, whom address for further information at  Old 
Town, Maine. 

_ .•. -
WE have received from Washington the advertising cir 

cular of Joel Floyd & Co., under the free frank of Hon. R. R. 
Butler, member of Congress. .We have occasion to send off' 
large numbers of business circulars, but have heretofore 
been compelled to pity full postage on them. We would 
like to inquire of the Hon. Mr. Butler if he is open to an en
gagement to frank letters to other parties, and what his 
charges are to Floyd & Co. for attending to their poatal 
business. 

_ ._ . -
PROFEflSOR SHEPAim, of AmherRt College, �ass., has one 

of the . largest collections of meteorite� in the�orld. It em
braces 146 different meteoric stones and 93 meteoric irons. 
The heaviest specimen of the irons is · one from Aeirotopas, 
weighing 438 pounds, and the largest 01 the $tones is that 
from New Concord, weighing 52 pounds. 
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Jdtutifit 
widely varying quantities of water ; but for all heads, ex
cluding fractions of feet, and with quantities of water vary
ing from large to small within the limits found in ordinary 
practice, this might be done ; and until it is done, being close
ly observed, the p l blic will know little in regard to the mer
its ()f different wheels in the market. 

There is no question that a friction brake properly con
strncted can be made to indicate accurately the power of a 
given wheel under any particular set of circulIl8tances ; but, 
if the conditions are changed, the results obtained in the first 
instance cannot be a sure guide to what may be expected in 
the second. When the wheel overcomes the friction of the 
brake, it is performing work just as much as though it were 
sawing lumber or grinding wheat. There is, therefore , in 
our opinion, no force in the statement made by some that 
the only true test of a wheel is what it , does in the perfor
mance of useful work. Work is work, whether it is useful 
or not, and the sci�ntific measure of work is the foot pound, 
not a bushel of wheat or a thousand feet of lumber. So 
fl1r from discouraging such tests, we are dis�osed to encour
age them ; but we insist upon it th!!,!!. tUrhines should be 
tested under different heads, and that the wheels  should be 
finish�d in the style of those actually put in the market. 

_ .... -

tist ; and our readers' patience need not be tried by a lengthy 
and serious consideration of his theory. But we must ex
press some astonishment at the number of journals who have 
given space to discussion of the subject ; and we respectfully 
suggest that some public provision be at once made for 
the education, in the physical sciences, of newspaper editors 
and writers. 

'Chapman's Improved Saw Filing I Railway Power Brakes , . . . .  , . . . . . .  175 
Machine . . . . . . . . . . . . . . . . . . . . . . . . . 182 Recent American and Foreign 
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The eccentricity of the orbits and the varying periods of 
the recurrence of comets have long given to these bodies a 
prominent place in the sidereal phenomena ; but the idea of 
danger from their approach or of destruction by contact with 
them is not compatible with the enlightenment of tIle nine
teenth century. In the year 1699, the Elector of Darmstadt 
informed the world that a dangerous eclipse was about to 
tak; place, but the calamity did no mischief. We are no 
longer to be scared by an eclipse ; but the ignorance and 
folly of the celebrated autocrat have still their representa
tives in the Genevan Professor ; and the public who thank
fully received the Elector's warnings were little less instructed 
than those who read the predictions of the comet destruc
tion , and who find nothing in them contrary to their know
ledge or repulsive to their intelligence. . There may be 
some readers of the SCIENTIFIC AMERICAN to whO'm a recap
itulation of a few facts concerning comets will be useful, 
and to such we present the following : 
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AMERICAN ART INDUSTRY. 

During the past year, an eight foot tunnel has been con
�tructed under the streets of Cincinnati, 0" for drainage pur· 
poses, by means of the novel boring machine, illustrated on 
page 154, Vol. XXII of our paper. A vertical opening or shaft 
was first made on Sycamore street, near Hunt street, and 
carrilld down to the intended bottom grade of the tunnel. 
Two of the boring machines were then lowered int o the shaft 
and set at work boring in opposite directions, the tunnel 
being laid up in brick as fast as the machines advanced, the 
earth being removed at the shaft. The tunnel extends from 
Abigail street along SycaIp,ore street to Court street, where 
it makes a sharp turn into Court street, along which it passes 
to Broadway. The crown of the tunnel is some twenty feet 
below the street surface, and on its route passes under two 

Prior to 1870, the ma.nufacturers of woven and printed canals, the Miami Canal and a branch or raceway. This 
fabrics in this country were accustomed to depend wholly method of boring has peculi:1r advantages for city uses, as it 
upon foreign artists for the origination of ornamental designs. permits the construction of tunnels beneath the streets of No sooner was a novel pattern produced in England or cities without disturbing the surface or the usual travel of 
France than our manufacturers copied i t here without giv- vehicles, while the only earth to be handled is a body equal 
ing to the artist , by whose study and labor it was designed, to the exact size of the tunnel. 
either credit or recompense. The Cincinnati boring machines were constructed and op. 

This illiberal and unjust policy was productive of a variety erated substantially on the same plan a,s the larger machine 
of evil results. First, it deprived the original artist of all used in building the Broadway Underground Railway tunnel 
chance of reward for his labors. Second, it encouraged our now existing in this city. 
manufacturers in stealing the fruits of such labors. Third, This tunnel, it will be remembered, extends from the 
it utterly prevented the development of home talent in the Broadway Ba.nk, at Mllrray street, passing under Broadway 
production of artistic works of this kind. Why should our .n�rtherly to Warren street, where, on a curve of 50 feet. 
rich and prosperous manufacturers hire home arLists to pre- radius, it t llrns into the Company's passenger station. This 
pate designs for patlerns when they could steal them, ready railway is worked on the atmospheric plan and has been in 
made and free of cost, from foreign artists ? practical operation for sume two years. Thousands of pass-

To remedy this evil, and gradually to compel our manufac- engers have enjoyed the atmospheric ride under Broadway, 
turers to employ native artistic talent, Congress revised the finding it an agreeable and novel method of travelling. In 
patent law, in 1870, so as to permit foreigners to patent i heir fact, the Broadway Underground Railway is one of the at
designs here. This was an act of simple justice to foreign tractive curiosities of the city. By means of a large blowing 
artists ; at the same time, it gave protection and stimulation engine, a current of a ir is made to traverse back and forth 
to home industry. The manufacturer could no longer copy through the tunnel, and this  current, impinging against the 
his designs with impunity from foreign sources, and was ends of the cars, carries them along like a boat before the 
compelled , as a matter of cour�e, to call in home talent to hi s wind. The car in use is of about the same size as the ord.;.-
assishnce! nary street car, having seats for twenty.two passengers. 

This has been the practic al effect of the new law thus far. . The Company are applicants before the Legislature for the 
Hundreds ,of artists have · found remunerative pay for their privilege of enlarging and extending their worb, so as to 
labors, and hundreds 01 art students are diligently at work carry passengerll from the Battery, under Broadway, to Har
preparing themselves for this new field of industry. In a lem river, a distance of nine miles. The present werking Vf:ry few years, if this law is allowed to stand, the United section of railway was built for the purpose of demonstrating 
States will occupy a leading position as the originator of the practicability of , placing a railway under Broadway with
beautiful art works, and a noble branch of home indust.ry out injury to adjoining property ;  and in this respect the work 
will be created. is a complete success. It was alleged and generally believed 

These remarks are caUed forth by �he attempt on the that the' foundations of buildings, as well as the water pipes, 
part of certain manufacturers to change the existing law so gas pipes, sewers, etc., would all be damaged by such a rail
as to restore the old status. A bill for this purpose, pre· way. In answer to this, the Company set to work with one 
venting foreigners from f,!lgistering their designs, has juet of the boring machines above alluded to-the design of Mr. 
pas Red the Senate. It bears the innocent title of " A bill to A. E. Beach, of the SCIENTIFIC AMERICAN-and built a rail
amend the statutes relating to patents and copyrights." But way tunnel under Broadway, passing below water pipes, gas 
its title, if correctly given, would be " An act to discourage pipes, sewers and the foundations of sonie of the heavies t  
American art industry, and to  assist wealthy manufacturers buildings. The thing was done in  a few days, with the en· 
in stealing artistic designs." We trust that the House will tire travel of omnibus and other vehicles passing over the 
reject the Senate bill. heads of the workmei:t,'·and on its successful completion all 

- .-. - reasonable objections to the construction of a IQilway under 
ARE EXPERIMENTAL TESTS OF TURBlNE WHEELS this thoroughfare were removed. In fact, so strongly in 

, TRUSTWORTHY � favor onts building have the leading property owners be-
'Ve answer to this query that they can be made so. The come that they now present themselves as rivals before the 

conditions necessary are simple and easily established, but Legislature, and ask that the right of constrnction may be 
so far as we are aware they bave never been carried out in given to them and not to the Transit Company, which has be
any series of tests yet made in this country. gun the work and at a heavy outlay of money demonstrated 

It is conceded by compet\Jnt hydraulic engineers that no its desire and ability to execute it with success. The Legis
turbine wheel will utilize the same percentage of ·water la.ture is not likely to do such an act of injustice, and there is 

reason to believe that the necessary authority to proceed with power under all heads. Some wheels do their best at high 
heads, otl'i'ers s�ow g�eater proportional efficiency with low the work will be shortly granted to the Beach Transit Com-
heads.' To make a turbine that shall perform the best · with pany. 
a given fall of water, it should be constructed with special 
reference to the conditions under which it is to be used ; but 

- . - -
A MUNCHAUSEN COMET. 

to do this in every instance would make the cost of this 
class of wheels too gleat ; therefore manufacturers attempt 
to construct them so as to give the best average results 
under varying heads. 

It is obvious, then, that to know what a turbine will do, 
with a given number of inches of water and a given fall, it 
must be tested under those particular conditions. It is not 
perhaps practicable to test wheels for all heads and with 

A European journal recently published a discovery ( ?) by 
a Professor Plantamour, whom it mentions as a well known 
Genevan as tronomer, that a comet is now approaching the 
earth, that a collision between the bodies may be expected 
on the twelfth of next August, and that, if the predic
tion be verified, the destruction of the world is certain to oc
cur on that day. Of Professor Plantamour we do not tind any 
necessity to speak, never having before heard of that scien-

ets, the Earth among others, have frequently passed through 
them without producing any other effect than an auroral 
glare, changing the color of the sun's light on the planet , 
while the period of transit lasted. Many secondary bodies, 
such as Jupiter's satellites, have been engaged in Lexell's 
comet without having their positions or periods affected in 
the least. We have already pointed out, in an articl e on 
this subject on page 279 of Vol . XXV., that the Earth pasJed 
through the comet of 1861 ; and this well kuown fact might, 
if duly considered , have hind6red this Plantamour from 
gaining notoriety by talking nonsense, and quieted the fears 
of the writers engaged on many daily journals. While, 
however, no · comet of whats06ver magnitude has been ob
served to consist of a sufficient mass of matter to influence 
the smallest planetary or stellar body in the slightest, nearly 
every one which visits our field of observation is changed 
in its course by the attraction of stars infinitely less in pro
portion than itself. This is further evidence, perhaps not 
needed by our readers, that a comet is composed of matter 
so impalpable that some of the largest, such for instance as 
the one of 1843 which was 200,000,000 miles in length, have 
not sufficient aggregate gravity to render their influence of 
any importance in an astronomical calculation. We there
fore think that the comet " scare" is not worthy of a mo
ment's serious attention ; and we regret that so many of our 
cotemporaries carn fill their columns with matter so insulting 
to the understandings of their rpaders. 

- .•. -
THE COMMON LAW OF TRADEMARKS. 

An interesting decision has recently been delivered by the 
Supreme Court of Louhiana, touching the right of a manu · 
facturing firm to the exclusive use of a peculiar name by 
which its goods are known to the public. 

A firm in Holland sells a peculiar preparation of gin, known 
by the original makers' name, with a sonorous and fanciful 
title. Thrl defendants had manufactured an imitation of this 
gin during the last ten years and sold it in bottles rese>n
bUng those in which the original is sold, and labelled so like 
them as to be " colorable imitations." The Court expressed 
itself convinced that the original article was pure and exact
ly what it professed to be, while the imitation was adulterat
ed. It was shown that the foreign manufacturer had devised 
the bottles and labels in 1851, and that he had used them 
ever since. A lower court had thrown out a claim for dam · 
ages and merely issued an injunction restraining the defend
ant from the use of the personal name, but allowing the use 
of the peculiar name given to the gin. The Supreme Court 
reversed this j udgment, ordered an injunction against any 
imitation of labels or bottles, and allowed fif teen hundred 
dollars as damages, with costs in both courts against the de
fendants. 

Among the peculiar features of this case was a claim by 
the defendants that they had used the imitation label for ten 
years without interruption, and that they had gained a cus
tomary and preseriptive right to it. The Coutt said that the 
damages could not be a'sessed for more than one year back, 
but the claim that use for ten years gave the defendants a 
right to the trade mark could not be allowed . Another 
claim of the defendants, that the w('rds on the label were 
not new, was also rejected , the Court saying : " His  combina. 
tion of those words is proved to have been new, and it is 
proved to indica.te the origin and ownership of the liquor, 
and the defendants have no right to filch this combination, 
or any imJilortant part of it, in such a way as tb mislead the 
purchaser as to the real origin and owner�hip." 

. ... . -
Floating Fire Engines. 

Among the many means now available for promptly extin
guishing fires, there are llone more useful in our business 
towns than the floating engines now in use in New York, 
Baltimore and elsewhere. In the firstnamed city especially, 
the proximity of nearly all parts of the city to one or the 
other of the rivers, and the enormous accumulation of valu
able merchandise all along the water's edge, point out the 
floating engine as the most ready and accessible implement 
for the purpose. The facility with which it cm be brought 
to the scene, the instant supply of water, and the great power 
obtainable from the engines, which nee.d not be limited in 
size or capacity, are additional recommendations. 
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LABOR AND . PERSONAL CLEANLINESS. pounds of sulphur, while chemistry proves that one pound 
Our attention has been called again to this subject by a of coal is able to combine with nearly as much oxygen as 

statement from a committee of the Board of Health, on the three pounds of sulphur can do. The comhustion of one 
condition of the street cars and the liability of their com. pound of coal produces, however, only one quarter of the 
municating disease to passengers. Referring to the line skirt. amouut of heat produced by the combustion of . an equal 
ing the East river, which runs past many large manufactur- weight of hydrogen ; but here again analytical chemistry 
. t bli h ts 1 hter houses gas works etc the teaches that, in the combust.ion of three pounds' of carbon, no lDg es a s men , s  aug , , ., 
statement referred to asserts that the cars are constantly kept · more oxygen has been converted into CO2 than in the com
in a filthy condition by workmen who enter them covered bustion of one single pound of hydrogen into HO, because the 
with grease and grime, and reeking with perspiration from weight of ° is six times that of H ;  six pounds of hydrogen, 
their work. We have ourselves before noticed this fact, therefore, combine with 6 X 8 of oxygen, while six pounds of 
and have endeavored to stimulate a greater regard for per- carbon combine only with 2 X 8 of oxygen. 
sonal cleanliness among workmen, but we fear with little Practical experiments with different kinds of fuel have 

shown, however, that this estimate of tl te heat produced by avail. 
While dirt, and dust, and soiled raiment, are inseparable the amount of oxygen consumed is not strictly correct ; and 

that other circumstances must be taken in account in order from some kinds of useful toil, they are admitted even by 
th h e d th t b d· bl concoml'tants to explain the discrepancies. The principal influence on the ose w o n ure em, 0 e very lsagreea e 
of labor. Their needless infliction upon others is, to say the result is the nature of the product of combustion, its gaseous 
least, a very unhandsome thing on the part of those who or vaporous or solid condition, latent or specific heat, etc. 
could, by a little effort, cleanse themselves bf'fOl'e crowding in-. We communicate here a table, giving the u�of heat pro-

duced by 'the combustion of one pound-of different subto a vehicle fo}: public use, and it ia a matter of j ust complaint. 
'Va. see, hOWlflver, a spirit manifested by workmen which in- stances, obtained by practical trial, and the amount of water 
dicates that one who tries to avoid contact with them in their which each of these substances may convert into steam, mak
besmirched state is regarded by them with disfavor. Not ing the supposition that the lateilt heat of steam is 962 uilits 

of heat, and tha.t some 15.0 units are required to heat " the long since, entering a Third avenue car, we saw three men, ' 
covered from head to foot with black oil, who threw them- water from the ordinary temperature-t,? the boiling p Jint. 
sel ves into seats as though it was a good joke to soil any TABLE OF THE UNI�S OF HEAT AND AMOUNT OF STEAl\[ PRODUCED BY THE 

one's clothes that were decent. A gentleman, who quietly rose 
and passed to the seat opposite to avoid their contact, was 
abused by them, and tauntingly asked why, if he thought so 
much of his dress, he did not take a carriage and ride home 
like a gentleman. .' . 

Now it was evident this gentleman did not avoid th�men 
simply because they were workmen. To have do)ltl this, would 
have forfeited his claim to be called a .Hentleman. It was 
the dirt, of which they were the �' vehicles, he wished 
to escape. If lII!ltltilleli wili'h toLe regarded with respect, 
they should avoid making themselves nuisances. One of 
their own craft, in cleanly garb, would have shunned these 
dirty and unmanly fellows. 

There is , no excuse for a workman, in any business, who 
enters a public conveyance, or even as a regular thing walks 
through crowded thoroughfares, in a condition that is dis 
gusting to people of cleanly habits. Blackened hands and 
faces are amenable to soap and water ; .  and greasy overalls 
may be left hanging in shops, or, if it be needful to carry 
them, they may be rolled and wrapped up so as not to be of
fensive to sight or touch. 

There is a great lack of true manly pride among certain 
olasses of workmen. Of unmanly pride, they have over
abundance. They profess to be proud of their calling, proud 
to belong to the great army of producero-in this they are 
right ; they are proud of the power of their a!lsociations, and 
scornful of luxury and wealth, which they claim oppress 
them with burdens too grievous to be borne. Were they 
equally proud of their personal appearance and scornful of 
that which is degrading in their habits, they would command 
more res�ect for their rights'as members of society, and be 
able to enlist the sympathy of many who now stand aloof 
from them. Drink and dirt are the two most degrading hah
its of working men. No man can possess self-respect who is 
disrespectful to others, and no man is respectful to others 
who can willingly annoy them by exposing them to personal 
uncl�anliness. 

We are far from applying these remqrks to all workmen, 
or even to' the majoriLy of them. We know many whose 
avocation is of a sooty order, but by whose side we would as 
soon sit in a car as ride next the sprucest dandy that pro. 
menades Broadway. We only ask those to appropriate what 
we have said, who, upon reflection, find it fits their case. 

.. .. .  
MEASURING THE HEAT OF COMBUSTION. 

It has been shown, in several former articles, how the ac
ceptance of a unit of heat, as a radical measure for the deter
mination of relative amounts of caloric, has had most impor
tant results in placing the subj�cts of latent heat and speci
fic heat in a clear light, subj ects which otherwise would al
ways have remained enveloped in much obscurity. Still 
more important, however, is the application of this unit to 
determine the results of combustion of different substances, 
as it settles, in the most rigorous manner, the comparative 
value of different kinds of fuel. At a time when steam is 
applied in so many and so diverse directions, or in other 
words, in an age when heat is continually and univer�ally be
ing converted into motion, the subj ect of investigating the 
nature and results of diverse kinds of combustion is of course 
of the utmost importance. It is an investigation of the 
amount of caloric or potential force hidden in the fuel, which 
hidden force is only changed into visible force by the inter
vention of evaporating water, expanding air, etc., and so the 
unit of heat may be directly connected with the unit of 
power. 

In inost cases, combustion is a chemical combination of the 
fuel with atmospheric" oxygpn, and in all cases it is a chemi
cal process, by which the latent heat of dissociation is set 
free (see page 21,  current volume). The conversions taking 
place always form new compounds ;  for instance, we convert 
hydI Ogen into HO (water), carbon into CO (carbonic oxide), or 
CO2 (earbonic acid), sulphur into S02 (sulphurous acid), phos
phorus into P05 (phosphoric acid) sodium into NaO (soda), 
magnesium into MgO (magnesia), iron into FeO (ferric oxide), 
etc. The amount of heat produced varies with the nature 
of the substance, cut depends more on the amount Df oxygen 

, consumed than on anything else ; so we find that the combus
tion of one pound of coal gives as much heat Ji.l! that of three 

OOMBUSTION OF FUEL. 
Units of heat PoundS of water Name of substance. Formula. produced. changed Into steam 

Hydrogen H 56,000 50'4 
Marsh gas C2H4 23,500 20:9 
Petrolelilm Cn Hn x 2 22,000 19'6 
Paraffin C4oH42 21,600 18.9 
Olefiant gas C4H4 21,350 17'6 
Oil of turpentine CzoHa 20,000 16 0 
Spermaceti 18,000 15'6 
Stearic acid C3sH3604 17,500 14-2 
Ether C4HsO 16,000 12'5 
Wood charcoal 14,500 12'4 ' 
Gas coke 14,450 12'2 
Anthracite coal 14,220 11'6 
Bituminous coal 13,500 13'0 
Alcohol C4HsOz 13,000 11'1 
Sulphur S 3,500 3'0 

_ .... -
SCIENTIFIC AND PRACTICAL INFORMATION. 

METALLIC DUST IN FACTORIES. 
The injuries to health, arising from infinitesimal metallic  

particles inhaled by the breath into the lungs in cutlery and 
other works, are especially serious in the operation of dry 
grin-ding, used in the manufacture of ateel forks. Mr. 
Chkrles Stodder, of Boston, has recently made an investiga
tion into the quality of a similar dust produ<;ed in the pro
cess of polishing fire arms in the United States " arsenal, at 
Springfield, Mass. ; and he found that it ' consisted of a few 
organic fibers, some minute crystalline fragments, and about 
66 per cent of iron and steel dust. " He makes a useful and 
practical sugge6tion that magnets be placed near the grind
ing surfaces to withdraw the iron dust from the air breathed 
by the workmen ; and the simplicity and feasibility of the 
device will ensure it a trial . 

CABINETS FOR JoHE STUDY OF MINERALOGY. 
The Department of Public Instruction of New York city 

has recently approved a specimen cabinet of mineralogical 
specimens, compiled for the use of teachers. Such a collec
tion, if properly and judiciously selected, may be made avail
able for laying the foundation of a highly practical technical 
education ; and we should be glad to see similar object
teaching introduced into other branches oj. knowledge. The 
specimens were chosen and arranged by Professor E. C. H. 
Day, whose name is familiar to all readers of the SCIENTIFIC 
AMERICAN. 

WINE GROWING IN AMERICA. 
There is little reason to doubt that a large proportion of 

the territory of the United States is suited for the cultiva
tion of grapes from which wines, not only in practically un
limited quantities but of the highest excellence, may be pro
duced. California takes the lead of all other States in this 
culture and manufacture, and exhibits great variety of qual
ities and flavors in her prDductions. A writer in the Over
land MonthZy cawlogues these as follows, according to the 10. 
calities in which they are respectively cultivated : Sonoma 
county is best adapted ' to produce white wines, resembling 
those of Germany ; the upper part of Napa valley and cer 
tain portions of Santa Clara county will make excellent 
clarets ; the Sacramento valley, near the foot of the inclosing 
hills, is destined to produce our future sweet musca.ts ; El 
Dorado county is best adapted to the pro!.luction of wine re
sembling the far famed Burgundy ;  Solano county produces 
a wine which is a natural port ; San J oaq uin and StanislauR 
counties give wjnes whick closely , resemble, both in flavor 
and taste, the be6t Madeira, but they have to attain an age 
of �om five to six years before this taste is sufficiently de
veloped ; Anaheim ann certain portions of Los Angelos 
county produce light white wines, which very closelyresem 
ble those of Chablis, in France, and they, too, must be some 
four years old before this pe �uliarity ShOWI itself distinctly ; 
and the last two years should be in bottle. 
TRl'l BERA VIOR OF CADMIUM, IRON, AND TIN UNDER THE 

ACTION OF NITRIC ACID. 
It has been observed that iron acquirea, by being placed in 

nitric acid, a peculiar condition of surface enabling it to re
sist the actiDn of the strongest acid ; and a still more r6-

markable and important phenDmenon has been Dbsel'ved, 
which is that iron so treated will fom a galvanic circuit with 
ordinary iron, the treated metal being decidedly negative to 
the latter. Dr. Schann produces further evidence of the 
changed character of the iron by showing that it refuses to 
red uce copper from the solution of its salts. He shows, also, 
that cadmium, in strong nitric acid, remains unacted on if 
platinum wire be coiled around it ; but on the removal of the 
wire, the cadmium is at once attacked by the acid. Tin ex
hibits similar characteristics. The result of the experiment 
�th iron points out electrical action as the cause of these 
effects, which, on further investigation, may give us some 
new light on the subject of electrolysis. 

OBTAINING ABSOLUTE ALCOHOL. 
A German savwn has recently improved on the well known 

method, employed by Mend elej eff, for obtaining absolute 
alcohol. ' Alcohol of ' 792 is boiled with quicklime, the pieces 
of the latter projecting above the surface of the liquid, for 
half an hour more, with a condenser inverted so that the 
liquid may return by its own gravity to the flask. The con
denser is then reversed, and the alcohol redistilled. If the 
alcohol contains more than 5 per cent of water, the process 
must be repeated two or three times. ' The vessel should only 
be half filled with the pieces of lime, as the rapid formation 
of hydrate of lime may break it to pieces. 

ELISEE RECLUS. 
It was with much pain .that we read the news of the con

demnation of this eminent French geographer to a term of 
deportation ; and we shall not be ' accused of political bias 
when we express our regret for his defection from the ranks 
of science to follow a chimera. Among the idiosyncracies of 
the talented and misguided man may be mentioned the union 
in one mind of the blind cruelty of the cOlllniune, and a hu
manity which forbade to eat meat for the rea�on that it is not 
lawful for man to slay his fellow creatures. Reclus is a na
tive of the south of France, and was educated at Neuwied 
and subsequently in Berlin. His contributions to the Revue 
des Deux Mondes are well known for their learning and lu
bidity of style. Petitions on his be,half have been addressed 
to the Committee of Pardons, Versailles, having been signed 
by Sir Charles Lyell, Sir John Lubbock, Sir Henry Rawlin
son, Professors O wen, Duncan, Tennant, Forbes, Carpenter, 
Richardson, Darwin, and many others. The pleadings of 
these men will hardly be ignored by the government of !'Iuch 
a nation as France, and it would be a graceful act for the sci
entists of America to forward a similar petition, which pos
Eibl� might set Professor Reclus once more free to pursue his 
studies and teachings for the benefit of mankind. 

LEAD POISONING. 
The painful effects of poisoning by lead are not by any 

means confined to painters, white lead manufacturers, and 
others whose trades bring them into constant contact with 
this deleterious metal. There are some persons whose obsti
nacy allows them to use it, in cosmetics Ift'td hair washes, in 
spite of the warnings of the medical profession ; ,  and the 
evil is augmented by the fact that such preparations may be 
used for years with impunity, and the palsy, paralysis, and 
other effects do not _appear till the whole system is thorough
ly impregnated. One medical man writes to a contemporary 
to say that he has one patient who has been paralyzed for 
nearly three years, her vision is imperfect, and her memory 
is gone ; and another victim to this criminal practice has con
stant torture in her eyes, and is obliged to stay in a dark 
room. Many similar cases have been reported ; but the' prac
tice still continues, and now Dr. J. M. Crock er publishes an 
account of a man, aged 55, who was afflicted with what ap
peared to be muscular rheumatism, affecting mainly the del
toid and other muscles " of shoulders. When first visited, he 
was suffering from pains which he had felt more or less se
verely for a month or ,two. Both arms were in this manner 
Crippled. Dr. Crocker ordered cotton batting to affected 
pa�, lemDn juice and opiates internally ; and the patient 
made quite a rapid recovery, but when seen in the month 
following, he was suffering from an almost complete paraly
sis of extensor muscles of fingers and hands, with dropping 
of wrists. He could readily and forcibly grasp, but found 
difficulty in letting go. Subsequently, upon inquiry, it was 
discovered that for fifteen years he had used a hair renewer, 
tnade by himself, of three teaspoonfuls lac sulphur and two 
teaspoonfuls sugar of lead to a pint of water. With this he 
had drenched his head and scalp as often as once a week. 
Under use of iodide of potassium and galva:uism, he has 
made a good recovery, the hair dressing having of course 
been discontinued .  

THE MINERAL RESOURCES OF SOUTH CAROLINA. 
Mr. A. C. Laughlin, of Columbus, S. C., informs us that 

corundum is found in South Carolina in inexhaustible quan
tities ; this mineral is specially adapted for spindles and piv
ots of watches, and other fine machine'ry where the wear is 
constant. Sapphires and garnets are frequently found, some 
of the latter being perfect specimens of crystalliza tion. Mag
nesian iron ore is very abundant, bllt is as yet almost unde
veloped. Mica is another substance yielded by the soil of that 
state, and is daily coming into increased use. Mr. Laughlin 
speaks most favorably of the South Carplinian gold fields, 
and states that the precious metal can be obtained there
from with great faciHty. - _ ._ . .  

ONE cubic inch of water weighs '03617 Ibs. �f1e cubic foot 
of water weighs 62t Ibs. One clibic foot of iCff� weighs 58t 
Ibs. One cylindrical inch of water weighs '02842 lbs. One 
cylindrical foot of water weighs 49·1 1bs. 

-----... _ ... 
Mr. H. E. COLTON, an occasional contributor to this paper 

is now engaged on the World aa agricultural editor. 
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What they think at th'e White 1I0u.e oC the 
"UnUed, Statell Watch Company'. 

DIA.BION WA.TCH ES. 
The follOWing Iii from GeDeral PORTER, PreSident GRANT'S PrIvate Sec· 

retary : 
EXIIOUTIVliI JlLur8ION, 

WASHINGTON, D. C. , October 18th, l871. 
DEAR SIR-My watch has kept excelleDt time since I have carrled It. 

Y�terday, ln some unaccountable way. the crystal was broken. wm you 
please rr.place It, and 011 the works P they have never been oned or exam· 
Ined slnce the watch left the factory. I expect to be In New York a day, 
about Thursday or Friday of next week, and -I shall call ali your place, 18 
Malden Lane, for the watch. Yours very truly, 

F. A • . GILES, Esq. 
(Signed) HORACE FOBTER. 

The Watch referred to above, is No. 2'1,885, Stem Winder, Trade Mark 
.. John W. Lewis-manufactured by the United States Watch 00. , (Gllel, 
W sles '" Co. ;) Marlon, N.J. "-and has been carried by Gen. Porter for over 
" year. We are glad to see that our oMclals In high placel appreclate Ane 
Amerlcan mechanIsm, and set the example of patroniZlng home production. 
Instead of sending oar gold abroad for IDferlor articles .  

Examplell Cor t h e  Ladle •• 
Mrs. T.  M. Scullln, Troy, N . "i . , has used her " dear frlend," a Wheeler ;' 

Wllaou Machlne, since 1858, ln dress and cloak-maklng. The lut six monthl , 
Ihe earneli 1S82, and the year-before, 1417. 

Mrs. C-, of New York, has used a Wheeler '" ·Wnson Machine since 1II1I'I, 
never a�eraglng less than ,'100 a ·year, and for the laat llve years 11,000. 8\l1Ic 
used the same needle durlnlr 1870, and earned with It over tl,OOO. 

, 
For Irritation .;C the Scalp, apply Burnell" C'octJIZtM night and 

mornlng . 

�u�iUt�� aud �tr$lYUat. 
----

27uo Ohaf"gefor lnaerlton under
' WI Mati I. 0n8 Dollar a Line. J,f tM lVoUceB 

eue&l .Fbur Llnu. 0n8 DoUar ana a Half per Line ",In be cAarfletJ. 

Dri Steam, dries green lumber in 2 days ; toba.cco, in S hours ; 
and Is the best House Furnace. B. G. Bulkley, Patentee, Cley.et1iiid, Ohio. 

To Ascertain wherll there will be a demand_lor new Machin 
Pl'Y, mechaulcs, or manUl8Cturers' suppllel, 888 ManufacturinR Ne .... of 
United States· 111. Bostou (Jomm"rclal�' Terms ".00 a year. 

Manufactu:rell:ra:Ii<f:Mill Suppj,ies of all kinds. Greene,Tweed 
.. Co. , 18 Park Place, New York. 

The " Safety" Hold Back for' Carriages prevents runaway-. 
accidents. See Sci. Am . Feb. 21. 1872. Undivided Interest, or State and 
County Rights, for sale. Address N. W. Simons. WUllamBfteld, Ohio . 

Lord's improved Screen or Separator-a.lso Watchman's Time 
Detector. For particulars, address Geo. W. Lord, 2S\l Arch St .. , Phlla . ,  Pa. 

Scale in Steam Boilers. We will remove and prevent Scale 
In any Steam BOiler, or make no charge. Geo. W. Lord, 2S\l Arch Street, 
PhIladelphla. Pa. 

Walrus Leather for Polishing Steel, Brass, and Plated Ware . 
Greene, Tweed '" Co. , 18 Park Place, New York. • 

Wanted-An agent to sell territory for a new and valuable 
patent. Address, for circular and te1'lllll, P. O. Bqx 'l'l8, New York. 

Hoisting Engines. Simplest, cheapest, and best. Send to 
John A. LIghthall, Beekman '" 00., OfIIce 5 Bowling Green, New Yorlt. 

L. & J. W; Feuchtwanger, 55 Cedar St., New York, Manufac
turers of Silicates, Soda .and Potash, Soluble Glass, Importers of Chem!· 
OllIs and Drnp fOF Manufacturers' use. 

New & Improved lJolt Forging Machines, J.R.Abbe,Prov.,R.I. 
File Grinders' Grindstones, cOarse grit-Mitchell, Phlla., 1;'0. 
Independence Grindstones-J. E. Mitchell, Phlla., Pa. 
Well auger whicll will bore at the rate of 150 ft. per day. 

Send IOc. for circular to W. W. Jllz, St. Joseph. Mo • , . 
Improved Foot Lathes, Hand Planers, etc-. Many a reader of 

this paper has one of them. Belling In aU pana of the cOuntry, Canada , 
Europe, etc. OatalolrUe free. ' N. H. Baldwln. Lacoula, N. B. 

Parties wishing to go S. W. with cotton or woollen machi
aery,.addrl88 Isaac Sharp, Eveulng Shade, Sharp Oounty, Ark. 

W1U1ted Sitllation, by a Draughtsman-competent to design 
any klDd of Englnes or Machlnery ; or would be f� expert In llarrylng 
out designs .for Englneers, and gQQd PractlcalJl�anio. Good reference. 
Address E. M. , Box m;lIansAeld, Ohio. ' .  . 

A young ,m,an desires a situation in a Civil E;ngineer Corpl:1-
understand. leveling. Good refereac6s. Address Englneer, Camptown, 
Bradford County, Plio 

. . 

For Sale-A 2+ H.P. Stationary En'glne. Address J. Abbot, 
Fitchburg. MaS8. 

Wanted, to correspond with owners of Patents-Plctul"'3 
FrameB, Bangen, or other light metal work-view to manufacturlng. 
Address H::r. Dorchester, 6i8 North Maln Street, St. Louis, Mo. 

Fo� the· best Match Splint Machinery made, address H. M. 
Underwood, Kenosha, WIS. _ 

MlLIlufacturers of Spoke and Last Machines, send descripti!)n 
and price list to William Graham. Sm!thB Falls, Onto 

Parties desiring articles prepared for the press, describing 
really merltorlous and uselUi inventloas or processes, may And It to their 

-advantap to commuulcate with Richard H. Buel, Consultlnlr -Mechaulcal 
Englneer, 'J Warren Street, New York. 

Get your steam boilers and pipes covered with the best non
conductor In the world. Call for ,plrcnlar. Azbestos Feltlng Company, 
4� Jay Street, New York City. 

The paper that meets the eye of manufacturers throughout 
the Uulted State&-Boaton BulletlD. 14 00 a vear. Advertisements 170. a Une. 

l Wd-","--, lUNIDllA a BrIM oj Ulqujrl/IB MIIWacIn/1 a � qf kJpIcIi of 

(IrtIlUr or 1MB fI_al InlWefi. 27uo queBUOII8 fWd /limpid, " " 1ru6, bm II e 
rwsftJl' to CIic# � IInBtDtJI'. (rom our read.l!Jf' •• ] The Exeter Machine Works, Exeter, N. H., manufacturers of 

Sectional Boilers and Steam Engines, will soon open, in Boston, Mass. , ·a 
centrally located sales room, In connection with their' wQrks ; and are 
wllUDg to take the agency 01 a few ftrst class Macllines and Tools not 1.-CUTTING GLAZIERS' DIAMONDS.-Can any of your cor-
already Introduced In that city. "respondents tell me how '0 cut worn IrlazlerB' diamonds to a new polnt P-

For Diamond Turning Tools for Trueing Emery Wheels and' W. K. 
Grindstones, address SlilUvan Machlne Co. , Claremont, N. Hamp.  2.-FLUID AND LIQUID.-Will some one tell me .the proper 

Standard T:m.st Drills every size in lots from one drill to and ftn� dIBtlnctlOli between a Auld and a lIquldP Can a Inlbstance be both 

10,000 t 8J' ; t : ri S '1 d Ir 1 o n  d « __ at once ? rassume that the dl1ferenoe ls gteat, and wouldllke to haye other , a  ... mall.u,ao urer s p oe.  amp e all. 0 cu ar m ..... e .or """. 0 I I B ' w  H .  Hamilton E. Towle, 176 Broadway, New York. p II. ODB. - . • • 

Hydraulic Jacks and Presses, New or Second Hand, Bought 
and sold. send for circular to E. Lyon, 470 Grand Street, New York. 

All kinds of Presses and Dies. Bliss & Williams, successors 
to Mays '" BUss, 118 to 122 Plymouth st. , Brooklyn. Send for Oatalogne. 

Brown'SCoalyard �:& Con,tra�tors' Apparatus for-hoisting 
andconvey1ng material by Iron cable. W.D.Andrews '" Brc:i,«14 wati!t·rt.,N. Y 
Presses, Dies, and TinDers' Tools. Conor & Mays, late Itays & 

BUs .. 4 to 8 WiRer st., oplloslte Fulton Ferry, Brooklyn, N. Y. 

Over 1;000 Tanners, Paper-makers, ConUaetors, &0., use the 
Pumpil of Beald.:Slsoo a.,Cci. See adveri1sement. - -

In the Wakefield Eartll Closet are coinbined Health, CIeanli
. ness and Comfort • . Send toM Dey St. , New York, for. descriptive' pamphlet; 
Enameled and Tinned ' Hollow� W are and job work of aU 

kinds. Warranted to give -ratlafaction, by A. G. Patton, Troy, N. Y. 
For Circular of !he largest variety of, Wood Planing and Mi: 

tre Doveta1l1ng Machinery, send to A. DavIS, Lowell.-Maas. 
Rubber Valves-Finest quality, cut at onCe for delivery ; or 

moulded to order. AddJ:eas, 'Gntta Percha '" Rubber lW'g Co. , 9 '" 11 Park 
Place, New York. 

. 

Bestana Clieapest.....:..Th� Jones Scale W orks,Binghamton,N Y. 
Grist Mills,New: Patents. Edward Harrison, New Ha�en,Conn 
Taft's Portable Hot Air Vapor and Shower Bathing Apparatus 

Address Portable Bath Co • •  Sag Barbor, N. Y. Send for ptrcular • .  
Mining, Wreck�g, Pumping, Drainage; or Irrigating Machin. 

ery, for sale or rent. See advertisement. Andrew's Patent. lnslde p&ge. 
For Steam Fire Engines, address R. J. Gould, Newark, N. J. 
For SOlid Wrought-iron Beams, etc., see advertisement. Ad. 

dreas UnlOD Uon Mills, PlttsbDrll'h. Pa. . tOt: lithograph, �tc. 
Belting as is Belting-Best Philadelphia Oak Tanned. C. W. 

Amy, 801 and 803 Cherry Street, Philadelphia, Pa. 

Boynton's Lightning Saws. The genuine $500 challenge. 
Wlll cutllve timel as fast as an ax. A 6 foot cross cut and buck saw, t60 . 
E. M. BOYDton, 8O .Beckman Street, New York, Sole Proprietor. 

Peck's Patent Drop Press. Milo Peck & Co., New Haven, Ct 
Vertical Engines-Simple, Durable, Compact. Excel in econ

omy of lUel and repair. All stzea made by the Greeuleaf Machlne Works 
Indianapolis, Ind. Send for cuts and price lISt. 

. Millstone Dressing Diamond Machine-Simpl�, efl'llctive, du 
rable. For descrlptlon of the above see ' Sclentlftc Amerlcan, Nov. 2'1th 
18811. Also. GlaZier's Diamonds. John DickInson. 6« Nassau It. , N. Y. . 

Presses,Dies & all can tools. Ferracute Meh Wks,Bridgeton,N.J. 
For 2 & 4 Horse Engines, address Twiss Bros.,N ew Haven, Ct 
Opium Eaters-If you wish to be cured of the habit, addrell8 

T. E. Clarke, M. D. , Mount Vernon, Ohio . 
Blake's Belt Stnds. The best fastening for Leather or Rub

ber Belts. «0,000 Manufacturers USI them. Greene.- Tweed '" 00 ., 18 
Park Place, New York. 

S.-COLORING SBBLLS.-Is there any way of coloring these 
a bright red ?-O. H. 

4.-HYDROGEN GAS.-Is t�ere any process yet discovered 
by which illuminating gaB can be made over Into pure hydrogen P Has the 
metallic balle of hydrogen ever been dllcovered.?-E • .  X .  

5.-NITRIO AOID IN BATTERY.-Is the nitric acid, i n  the 
porous cup of a Gr"'e or BUDlen battery, raised any degrees of tempera 
ture;, aud Ifso, about hOW many, It the acIct ls put In at about GO degrees 
Fahr . P-E. X. 

6.-,FBozEN WATER M.A.m.� Will som� of your readers 
please Illfo\'D1 me which ,Is the 'lulckelt. and cheapeat way to thaw out ' 1llO 
feet of&ozei!- water mAln, « feet under rroundP-b. B. J. 

7,�¥PRESSION OF WOOD PULl'.-Is there any way by 
which 'Wood pulp can he compressed 80 ail to be impervious to liquids, wlth
out'.destroYlng _the elaitClOlty of the wood P-B� B. 

8.-:-:FAST (J0LORS.-Will some 'of your readers inform me 
how I can make a dye oflogwooc1 ud copperas .. iast" so that lt will not rub 
olfP-F. W. 

D.-BRASS' COLORE PAm'l'.-Can any-one tell me if there 
IS any. palnt of the same color as brass. a.d o(what IS It made p..,.O. W. V. 

10.-ELASTIO CEJONT.-�:r have broken an india rubber gas 
bag ; wIll l!l!�e one pl8!U!e glve me a reclpe for a Irood, durable elastic Ceo 
ment, suitable for mendlDBJt?:-W. )L s. . 

l1.-W.'B. D., of N. J • ....,...�lease.giv� 118 the title of the book 
you refer to contalnlnlr.l!otlce of ube�t08 packIng. Alsq e.xtract, If conve· 
ulent. 

. . , 
(� . 

12.-BATTERY FOR PLATING.-! would like . to know how 
to make a good galvaulc battery for platlnlr wlth .go�d �d. BiJvef. I w"';t 
lOme one to tell me how to ge' up the cheapest - and best for that kind of 
work.-W. 'B; J. ' . . 

13;-CRACKED FLUTE.-Will som� one please inform me 
how to keep " Ante from cr&cklng, lind how'tC)8tOp cracks that have atreAdy 
appellil'ed P-A. E. T. 

14.--TANNING BUFFALO HIDES.-Can any one inform me 
how the Camanche IndlaJis tan the hides of bu1faloes. 80 that the leather 
does not Iret hard and .horay; nor does thehalr'come outl'-B. F. JJ; 

15.':"'PAmTING IRON BATH T UB.-Will some one inform 
me wha" kIn" of palnt I can use for palntlDg my Don bath tub, that will 
aclhare and not scale olf in a SIIort time ? I have had It palnted several times 
with pure white lead mixed. with raw and bolled oil ; but It scales olf.-O. 
J.. B. 

16.-DISCOLORED GLAss.-Last summer I had some large 
glass panes put In my frollt wlndoWB .l they have a smoky appearance .  It 
leems to be on the surface and not all through the' glass. Is there 110thlng 
1Ibat will remove It ? It II not smoke ; If it were, I could remove It with tur· 
pentlne.-W. G. E. 

17.-8TAINS ON MARBLB.-;-What is the best method by 
which weather, tobacco, grease, lron rust, and other stain. can be removed 
from marble ; and by which the orlglnal polish can be restored ?-A. P; 

18.-PAINTING SHEET mON.-Will some of your corre
.pondents lrive me a recipe for lome kInd of paint or 8ubstance for coating . 
lIJ1heet Iroll imokutack, to prevent Its ruztlDIr and to .stand the heatl'-J. C. 

19.-HEATING BY STEAM.-How large a boiler will it nee( 
to heat a building 6Ox80 feet. and tour stories high ? Bow can 1 calculate th 
&lze of a boiler required to heat an:v particular building ?-J. C. 

. 
20.--MICROSCOPY.-I have a microscope (non-achromatic 

lensel) Which, though It shows a transparent object clearly enough. gives 
little more thau the outlines of an opaque one. Bow can this diMculty be 
overcome? Will ... condenser make the whole top of an obj ect plain ?-A.M 

21.-MATOHES FOR MOLDING.-Can any of your readers 
luform me how to make sand and 011 matches to mold from. and how to pre 
vent pluter matches from softeulng with work ?-O. K. 

22.-LETTERS FOR PATTERN MAKERS' USE.-What kind 
ofmet&l ls used, what are the proportiolls of mixture , and what Is the bes 
way to make, letters, ligures, etc • •  for model and pattern makers to use on 
thelr work P-J. M. S. 

.@3::'-PIN SPOTS iN STEEL.-How can I treat steel so as to 
aoften the hard sp(>ts or pins in it ? I have bars of the ftnest steel I could 
purchase in New York. but it all has hacl spots ln It . I bave tried many dlt 
Cerent ways to soften them and railed. How can I make steel as soft as pos 
sible without hurtlng Its quality P-H. M. B. 

24.-mON CASTINGS.-Is there any process by which sof 
Iron cutlng8 can be made from old castings, without the addition of new 
tronP-B. M. H. 

25.-SUOTION FAN.-Wbat is the best shape for the wings 
ota· suction fan; lntended to draw the shavlngs from tour br Ave planing 
machlnes ?  . What should be the shape of the spouts, and the proportionate 
sizes of lnlet 8nd o;ufiet ?-J; E. G. 

26.-CARBON BATTERY.�In your paper of Jan. 6th, 1872 
there are directions for maklnlr a carbon battery, and also for makiDIr the 
carbon plates. ,I have been experimenting In electriCity, and 1 was allxiou 
to·try tli,e difterent klnds of batteries, so I tried to make a carbon battery. 
1 made the plates all right, but when I came to set the batt.ery to work, It 
would not IrO ; and 1 have failed to make It go. Can any one give me deft 
nlte Instructloll as to what are· the component parts and quantities neces. 
sary to make a carbon baUery ?-L. E; iI. 

27 -TEMPERING STEEL.-Is there any way in which i can 
brlng a large number of small steel articles to a uniform degree of hardness 
other than· the slow process of " drawing ?" W1ll dropping them Into some 
liquid, heated to a high temperature, prevent them from becoming too hard ? 

·-E. B. T. 

28.-BuRNING CHARCOAL.-I am engaged in the manufac
ture of charcoal. I burn about sixteen cords In a pit . The wood Is eut four 
feet In lengtb, set up endwise, two tiers high, to form a conical shaped pit 
and covered with earth In the usual manner. I have experienced di1l!culty 
iD Charring the ends of the lower tier, which rest on the ground, having a 
loss of8 to 15 per cent In " uncharred butts" left In the pit. W1ll some one 
give me the best mode ot burnlDg ' Also. tell me If any have tried or seen 
ovens used similar to cooking ovens for burning charcoal ?-B. C. C . -

29.-MEASURIN9: FLow O F  W ATER.-How can I ascertain 
how much water would t10w over a glvell pOint, ln a glven time (say one 
mlnute) In a creek ? The mlnlmum of water AowlDg In the creek Is 45 11quarll, 
Inchcs. Its descent Is as much al 20 feet In 80 rods. Tbe plan given In 
your .valuable paper a year or two ago. for thiS purll08e Is useless to me, be 
cause there are so many short turnl and obstructions (fallen trees) In the 
creek.-O. B. 

SO.-PLASTIC SLATE ROOF.-Is there any way of repairing 
a plastic slate roof which has, ln three and a half yea' s, become so cracked 
and torn as to be exceedingly dangerous ? The roof o,riginally cOllsloted o( 
a heavy coat oUelt, covered with some composition which Is now, with the 
felt. hlllhly InAammable. -J. M. 

9PE01AL NOT.&.- TAiB column " tle81(Jn8d.for IlI8 fI_al jnIWefi and In
BIructIon Qf our readl!Jf'8, not Jor l/1'atultous rep/i/IB to queBjiOll8 01 a purelv 
bUBIneBB or Pl!Jf'sonal nature. We unU publlBl& BUCl/. Inqull'te.(Ao"'6f!61' , 
IDMnpattl for as ad1>Wfi88m8m8 at 1 110 a Itne, under IlI8 Mad 0/ • • Jlu8tner 
ana PtJI'eonal. 

4LL reftJl'tmCtJ to bac.t·numbel'8 _ be brl twlUfIM ana f)a(I& 

F • . B., of Conn.-Yo.ur question about fire from steam pipes 
has been repeatedly answered In these columns, both In edltorlal article 
and answers to queries. We do not wish to reopen the subject at prQ· 
sent; 

D. B. H., of S. C.-We have met with no explanation of the 
statement that the eyeM are alfected In Ice boatlDg when running with the 
wind at high speed. We have, ln our own experlellce, su1l'ered no such 
lnconvenience. 

W. K. R.-Sound is the vibration of the air ; the rubbing of 
a goblet with wet Angers produces vibration In the glass which cOll'muni 
cates It to-the air and to the ear. Let him rub a goblet in a vacuum, and 
listen If he hears snythlng. -J. A. L. ,  of 0: . 

VOLTAIO PILE.-Let T. F. G. take disks of copper, zinc, and 
woolen cloth of any size, soak the cloth In a solution of sal ammonlao 
then pile them up In the followlDg order :  copper, zinc, cloth, and so on 
then connect the outer dISks with a copper wire. The larger the disk 
and the greater their number, the greater IS the intenSity of the current. 
J. A. L. , ofO . 

VOLTAIC LIGHT.-It will take a battery of forty cells of 
Grove's elemellts to make all. electric light of any considerable size.- If, 
however, you have a battery of an�her klnd, you can take as follows 
Forty-Ave Bunsen's, llrty·Ave Daniells', or seventY-llte Smee'.. Grove' 
battery Is the cheapest and best for the m.ore strlking effects of electrlolty. 
The carbon pencils should be made of the same kiDd of coke ... the carbon 

, In Bunsen'S battery. Browninlr's lamp Is the cheapest lamp for exblblt· 
Illg the lIght. -E . X. , of Maos. 

RAISING NUMBERS TO FRACTIONAL POWER .-T . M. N., 
query No. 6, Feb. 24. The best way to raise a number to the power of a 
fraction Is to take the logarithm of the number from II table ot logarlthms 
multlllly thl't logarlthin by the fraction, and ftnd In the table the number 
corresponding to that product. The number, expressed In whole nupl 
bera and decimals, will be practlcally accurate.-. -. 

BREAKING 'OF CAST IRON PULLEys.-The explanation of C 
1I. R. 's broken pulley IS thiS : Cast Iron IS always crystalline, alld wrollJlht 
iron often becomes so b;y constant Jarring. That pulley W AS crystall1ne 
in the Intenor while the surface was not. This caused the lnterlor to ex· 
pand or rather to attempt to. ,So long as the surface was whole, the lIt· 
terior was boundrso that it coul d not expand freely. But when the aur. 
face was broken the teDslon was removed, tbe piece expanded IUlly, and 
became too large to be rep1aced.-.--

CARBONIC ACII!.-' GAS IN WELLS.-With regard to carbonic 
acid gaa ln wellE , th-e moot Simple plan to get rid of It Is to get a black· 
amlth's bellow ..... an old ODe could be borrowed ini!'lmolt any towil-and 
a tin or lead gas or steam pipe. Attach It to the noli�le of the bellows and 
run It to the bottom of the well ; so 10Dg "s the bellMrs Is worked the wei 
will be free from gas. A well digger In this place burned shavlllg8 in a 
well he Wall dll'glng every hour � still his workmen were so affected they 
weire about abandoniDg the work, when the contractor came to me to see 
If I could tell him how to get rid of the gas ; I told him 'ot the bello ws ; he 
borrowed one and set a boy to worklng It, and hIS men wo�ked for 
and Anished the well without further trouble. -Y. W. ofN. J. 
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SPEED OF CIRCULAR SAw.-D. S. B. inquires as to this, and 

N. B. , of Pa. , answers that It will be safe to run 1.900 revolutions per 
minnte. About 15 years ago, I gave 9.000 feet per minute for the rim of a 
saw to run as a proper speed. with some sUght variations under certain 
cone'illons. This rule has been generalIy adopted. But N. B. would run 
it about 19,500. I as.ert that this Is a random guess. without any practi
cal demonslration ; and. If put Into practice, some one wlll get their 
brains split open. Nine thousand feet per minute for the rim will run a 
52 Inch saw about 698 ; 700 is plenty. and 400 revolutions wlll saw 10.000 feet 
per day easl1y.-J. E. E . •  of Pa. 

TEMPERING STEEL BITS.-If H. (t. will put in six quarts of 
soft water one ounce of pulverized corrosive Bublimate, \,wo ounces of 
pulverized sal ammoniac. and t wo handsfulI of common salt. he w!11 
have no trouble In making his steel bits hard enongh and tongh enough. 
Let him heat the bits to a cherry red only. and plunge them In and not 
draw any temper. -W. M • •  01 Ill. 

TIm ApPIAN W AY.-Can you tell me the age of the Appian 
Way. and whether It WBS made oj' stone or asphalte ?-L. -Answer : The 
Appian Way ( Via Appia) extended from Rome to Capna, and was built by 
AppiuB Caecus tue censor. in the year B. C. 312. It was made by first 
driving plies Into the swampy ground to lay a solid foundation ;  then a 
layer 01 stones about the size of hen's eggs. then a conrse of rubble work 
in lIme cement. then one of broke:! bricks and pottery. set also In cement. 
then a pavement of the hardest stone. fitted together with the greatest 
nicety. At the end of the road towards the city of Rome. the stone used 
is a basaltic lava. Two thousand and more years traffic has done llttle to ·  
wear thIs roadway. and the solidity of Its  construction Is a standing re
proach to the mud road makers of the present day. 

BRITTLENESS OF HORSE HOOFS.-If E. E. S . •  query 18, Feb
ruary 24. 1872. w!11 tie a woolen cloth saturated with vInegar and water 
(equal parts) loosely around the hoof two or three nights out of every 
week. he w!11. find that the hoof wlll become soft and pUable. Do not let 
the cloth touch the hair. If the frog is hard. put a sponge soaked with 
weak soft soap in the bottom of the foot. At certain seasons of the year, 
I put this on all my horses' feet to prevent brittleness. This treatment Is 
simple and clean. and instead of conveying disease (as many other prepa· 
rations do) will prevent and cure fever in the feet. and often carry off dls
ease. -J. A. F. , of Mass. 

BALANCING SLIDE VALVES.-In No. 8, current volume,.J.-0u · 
express doubts whether Western engineers balance only the ports III their 
sllde v .,lves. Having had some Ilttle experIence this way m,rself, I should 
not hesItate to assert that any slide valve. havIng a greater amount of 
balance than this. however perfectly fitted, wonld not keep Its seat during 
one revolution of the engine. At leas1JiII81las always been my experi
ence. -F. F. H . •  of _ y: • � 

BREWING LIGHT ALEs.-In answer to J. A. R.'s query, No. 9, 
page 138, Vol. XXVI. , I would say : Let him take an ordinary firkin, put in 
a false b-ottom, full of holes. about one Inch above the real bottom . Then 
lay a layer of cleau straw over the holes. Then put in eight quarts of 
good malt and pour on It four gallons of hot water ; after that has leached 
through pour on two gallons more hot water. and after that one gallon 
cold wat�r ; then boll the Ilquid of the three leachings thIrty minutes. add· 
ing one quart good molasses and four ounces good hops. Stir it well ; 
then straIn it in a clean tub and. when about milk warm. add one and a 
haif pints good yeast. Stir it well and let It stand untll It rises and begIns 
to fall. then skIm off the yeast on top and save It for a futUre brewing. 
Bottle in strong bottles and Bet in a dark place ; nn(l you will have an (loX
cellent table beer. Lessen the quantity of malt if you want a weaker 
beer. This beer has been highly recommended by physIcians for inva
Ilds.-C. S. P . •  of Mass. 

FOUL AIR IN WELLS.-I occasionally find damp or foul ail' 
in wells. My plan for 'removlng it is (If there is a pump in the well) to 
pump water down the well on one side. The water gOing down one side 
forces the air Ull the other. creating a circulation. I have tried other 
plans. such as throwing burning straw down the well and thrOWIng hot 
stones down ; but had very poor success compared to that with the pump· 
ing. as described above. Where there is n o  pump, I tie a common basket 
to a line. and operate It up and down the well ; thiS soon gets a cIrcula
tion. and s o  answers the purpose. -J . W. H. 

Decl1ned. 

Oommunications upon the following subject8 have been received and ezamined 
by the Editor. but their publication i8 r6/lPect./Ully declined: 

GEOMETRICAL PROBLEM.-L. G. 

PROPORTIONING TOOTHED WHEELS.-T. H. 

SMALL POX.-W. H. 

S UGAR MANUFACTURE.-C. 
TESTING WATER WHEELS.-N. F. B.-G. C.-W. W. H. 
ZoDIACAL LIGHT.-S. B. C. 

ANSWERS.-C. P .-S.-H . B.-F. C.-H. B. B.-C. C. W.

G. M. T.-W. H. R.-G . P.-W. H. B.-M.-C. F.-P.
H. D. I. 

NOTES AND QUERIES.-C. V. R .-W. H. K.-C.-W. T. J.

D. S. H.-I.-G. K.-G. M. T.-F. 

UndlJt" thill hUJ,djng we shall PUblt8h weeltlll notu OJ 8Om6 OJ Ihunore 1>1'0"' j
nent lUmUJ an<i foraun fJntfjntfJ. 

I!!TE .... 1 BOILF.R.-Michael Smart. of New York city.-Thls invention re
l ates to an improvement in steam boilers whereby the steam is quickly sep
arated from the water, and t.he d anger oC explGsion fs reduced, while at the 
same time the heat of combustion is more fully utilized than In other boll
ers. The iHvention consists prin cipaily in the appIicatlon of a steam arch 
or vessel above the cylindrical body of the boiler. and in its connection with 
the latter in such manner that a smoke passage is formed b etween the two. 

ELECTUIC CARRIAGF..-Lawrence W. Cae, of Auburn. N. Y.-It Is intend
ed to provIde carriages adapted for being propelled by magnetlc engines dI
l'ectly appIied to the biod axle to wbich the wheels are to be keyed. so that 
the turning axle will turn the wheels ; and for so applying the e".gine It is 
necessary th at the frame, to which the shell or Irame of the engine must Ite 
connected. be arranged directly on the axle without springs. for any vibra
tion of the engine. except with the axle. would Interfere wUh the propel' 
working of It. And as it Is highly important that the body 01 the carriage 
be capable of spriDfsing. it Is mounted at the rear on springs which are 
mounted on the axle Independent of the engine frame, whIch is also mount· 
ed on the axle but without springs ; and at the front of the box or body It Is 
hinged to the trame. In malling,very short turns in narrow streets where a 
carriage has to be backed up to the curbstone. it Is necessary with car· 
rlages having the steering apparatus .arranged In the common way. to turn 
the wheels nearly arounrl It half circle to bring them from where they stop 
in backing up to the right position for goIng forward. The inventor there
fore proposes to have the hounds cIrcular aud provide the lower one. which 
is supported on springs. with cogs all the way round, and mount a hand 
shaft and pinion on the uppel' one. which is suspended rigidly from the car· 
r iage frame. so that the wheels may be turned wholly around. by whIch, in 
such cases, they may be brought into the required pOiltlon much quicker 
and by a shorter movement than when turned back In the ordinary way. The 
wheels are made of thIn dIsks of sheet metal, preferably steel. punching out 
the axial holes for the hub, and other places, to remove all surplus metal 
and to fit them on the ends of a long hub, against collars. springlngthe disks 
very nearly or. In some cases. entirely together near the peripheries. which 

are beveled and curved outward for the reception of india rubber tires. 
The parts riveted together are attached to a concave or square grooved 
metal tire. In which the india rubber tire is placed. The disks are clamped 
aglll.ast the collari by nuts screwing on the hub. This hub is preferably 
made of wrought Iron or steel and fitted up by turning In a lathe. but it may 
be made of malleable cast metal. Instead of applying the brakes to the 
rims of the wheels. as is common In land carriages. but which cannot well 
be done when india rubber tire is used. a friction wheel on the axle and a 
friction band is used with actuating levers for working It ; one end of said 
band beIng connected to the carriage frame and the �ther to . the lever in 
the usual way of arranging brakes at this character. 

TRAVELING BAG.-Jacob Lagowitz. of Newark, N. J.-This invention hilS 
for Its object to furnish lin improved mode of making traveling bags. etc. , 
by means of whIch the cover of the frame. the cover of the bag. and the 
Iinlng may all be sewed at the same time. and with a sewing machine ; and it 
consists in the mode of making the b�g. as hereinafter more fully described. 
In makIng traveling bags in the old way. the edges of the cover. or the frame 
and the edge of the cover of the bag. w ere brought together upon the Inside, 
and sewed by hand . The edge of the Iinlng was then brought over the seam 
thus formed and sewed by hand. thus requirIng two rows of hand sewingall 
around .each halt of the bag. In making a bag in accordance wi,h this in
vention. the edges of the cover of the fra:ne are brought together at the 
edJ(e 01 the frame and turned outward. The edge of the cover of tile bag 
and the edge of the lining are then · brought together and placed upon the. 
Inner sIde of the edges of the frame cover. a narrow strip '!J the Iining be
Ing Interposed between the edges. which are then seweJH6'gether by a mao 
chine. the free edge of the strIp being alterward -pasted down over the 
edges of the cover and lining. 

BRUSH FOR APPLYING Bl.ACKING TO BOOTS AND SHOES. -N"than Eisen
mann. of New York city.-This invention has for its object to furnish a sim
ple and convenient brush for applying Iiquid blackIng to boots and sho .... 
and for various other uses ; and it consists In constrncting the brush proper. 
or the parts rigIdly connected therewith. so that it shall be adapted to be at
tached to the nozzle of a can. With this brush the blacking can be appIied 
to the surface of boots and shoes readily. conveniently. and quickly. and at 
the 8ame time witho,JJt !langeI' of solUng the hands. 

CAR WINDOw.-WilIiam lIIcCaull. of Philadelphia. Pa. -Thls invenW>D. has 
for Its object to Improve the construction of the windOWS of railroad cars, 
street cars, etc •• so that they may be more convenient and reUable In use 
� more satisfactory in operation than when arranged in the ordinary man
ner. It consists in an elastic cord and adjustable plate in combInation with 
the box, stile pnlley. and the sash or bIind of the window. so that. when the 
sash or bIind·ls lowered. the cords .. re put under tension, and when released 
the elasticity of the cords shall close the sash to Its proper place. 

GOPHBR TRAP.-John Bowman. of Santa Cruz. CaI.-Thls invention con
sists principally in provIdIng the outer end of the trap with an appIlance 
whereby the Interior can be made light or dark at will. The gopher's habit 
Is to repair whatever damage is done to Its burrow. to close holes that may 
be made by outSiders. and open such that have been closed. The trap can 
be adjusted to suit either plan. and is made· dark when put within an open 
hole, to cause the attempt at reopening. and light when put Into a closed 
passage to attract the anImal's attention and attempt at recloslng. The in
vention further consists in a peculiar arrangement of spring. trig,!,er. and 
swinging gate. all being so made that the trap cannot easily get out of order. 
and will be convenient for use and inspection. 

WELL AUGER.-Franeis Spees, of Tabor. lowa.-This Invention furnishes 
an Improved auger for boring wells and for other earth boring purposes. 
The upper part of the worm is preferred to be made of a larger diameter 
than ihe lower part. so as to ream out or enlarge the hole. part of the dirt 
being thus received upon the upper part of the worm, thus diminishing the 
trlctlon of t.he dirt upon the worm, and, consequently, the power requIred 
to operate the auger. In this case. a lip should be attached to the edge of 
the lower end of the enlarged part of lhe worm. to shave off the sides of the 
hole and :eave them smooth. The hole may also be reamed out by a pro· 
jecting lertical knife. the ends of which are bent inward and are attached to 
the Bange or thl'ead of the worm. By this constructlOn. wilen a hard stra
tum oj earth is found. the knife may be detached and a smaller hole bored 
thrvugh said stratum.the knife being afterward attached and the hole reamed 
out or enlarged to the desIred sIze. A combinatIon, with the stem. of the 
rigid section of tbe worm. an angular bit. and a slidIng worm are the fta· 
tures upon which a patent has been obtained. 

RULING PEN.-ElUot Ingram. of Springfield. Mass. -Thls Invention has 
for Its object to improve the construction of ruling pens. In such a way that 
when different colored inks arc used the inks may not become mixed while 
the rullngmacbine Is being used ; and it consists In the combInation of a 
guard or shield with the pen. as herelr-after more fully described. The pens 
are constructed with grooves to condnct the ink to the paper in the ordina
ry manner. Wi h the.ordinary pens. the ink.!s liable to run back along the 
shank to the clamps, and along the clamps to the next pen so that the dif
ferent colored inks oecome mixed. To guard against thiS. Kguard or Shield 
is attached to the shank of the pens �o as to prevent the possibUity of the 
dIfferent colored inks becoming Intermingled or mixed. The guard or 
shIeld projects npward and rearward. so as not to Interfere with properly 
securing and operating the pens. 

DROP LEAF ATTAOHMENT FOE SEWING MACHQiE TABLE�.�Evelyn . F. 
French. of New York city.-This invention has for. its obj ect to provide a 
drop leaf. applicable to sewing machine and other tables of suitable kind, 
and nicely fitted to whichever table or kind of table it may be applied. The 
inventIon consists In the application. to the devices which fasten the leaf to 
the table. of .. pair of hInged springs that Insnre the finsh position of the 
leaf when swung up into a horizontal position. 

MILK COOLER.-Charles A .  Douglass. of Franklin. N. Y. -Thislnvention 
consists of milk troughs within water tronghs In gangs or series. prelerably 
one above another. with water aud milk discharge pipes and adjUstable ap · 
paratus fbr regulating the hight of the water surrounding the mllk troughs_ 
A high. narrow, and iong frame Is adapted to support a series of water 
troughs. one above another. A milk trough in each water trough is sup
ported above the latter to allow the water to surround the lower part. A 
discharging nozzle for each water pipe. with. a short vertically adjustable 
tube. tightly fitting the nozzle and extending above the bottom so that the 
water that escapes must pass tbrough it fromlthe upper end.is adjusted high
er or lower and wll! vary the hlght of the water accordIngly. Branch water 
escape pIpes lead into a main pipe which conveys the water away. The dis
charge nozzles of the milk troughs extend down Into bushings screwed up 
through the bottoms of the water troughs water tight and fitting the nozzles 
so as to prevent leakage around them. Both the water and mllk brancb 
pIpes are provided with funnels at the upper ends, to insure the receivIng 01 
the water while allOwing the nozzles to be removed and reapplied freauent
Iy liB the troughs must be frequently taken down to be cl eaned. This is 
claimed to be a sImple and efficient coaling apparatus for holdIng mllk to 
obtain the cream. 

POTATO DIG&ER.-Wi11iam W. Speer, of Pittsburgh. Pa.-Thls Is an Im
proved machine for diggIng potatoes and separating them from the soil wIth 
which they are raised, which consists in the construction and combination 
of arms plvotecl or hinged to .a shaft and blturcated or slotted to receive the 
cranks of another shaft. and also In adjustable bent bars In combination 
with the frame. crank shaft. slotted arms. shaft •. shovel. and axle. 

FOLDING TABLE.-Alfred C. Ballard. Of WinOOSki, Vt.-Thls invention 
has for its·object to so arrange an ordinary or any drop leaf table that it can 
be folded into a small space for convenient transportation ; and conSlsts, 
principally. In the application of drop leaves. which can be folded under 
the box or frame of the ta·ble toP. and In their comblnation'wlth folding legs. 
In this manner. the upper part of the table can be conveniently folded into 
quite a small space. The legs of the table are pivoted within the box In 
such manner that they can be folded into the same. When they are lolded 

·together. and the leaves also folded against and under the box. the entire 
table will be no larger than the box with the thlcknoss of the leaves added 
to its width and depth. Whim the ler8 are swung down for snpportIng the 
table. they are held in place by means of suitable hooks or catches. The 
drop leaves. when extended, are supported on snitable pivoted or hinged 
brackets or ·bars 
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CAR BRAKE.-George H .  Reynolds. o f  Parsons. Kansas.-Thls car brakel 

so constructed that the weight of the caboose or rear car of the traIn may 
be employed to apply the brakes to all the other cars of the train. It con
sists in a shaft with the bumper head chain wound around it. with other me
chanism and chains. rods. etc . •  combined with the brake mechanIsm of a 
traIn of cars In such a way that ihe brakes 'I'll! be applied to all the cars of 
the train with the full force required to draw the rear car. The force re
quIred to draw the rear car may be Increased by applying the brakes to the 
said reor car In the ordinary manner. This device Is designed especially for . 
freight trains. but may be applied to other trains. if desired. 

DEVIOE FOR LOOKING NUTs. -Samuel B. Lowe, of Chattanooga, Tenn.
Plates-having end slots and lips to lock the two end nuts. and also two cen · 
tral apertures ·to receive the two middle nuos which hold a lI.sh plate to Its 
rall. are not new ; but thIs construction compels these lock plates to be rigid 
and unadjustable. whlle by employing a separate and independent plate for 
every two nuts each becomes adjustable. and It Is no longer required that 
the mldgJ-&mrts should be always placed In one arbitrary posItion. A plate 
having;only a long slot and two long arms at each end. to adllPt it to be ap

· pUed adjustably to a pair of nuts. constitutes the Improvement. 
TROLLING HooK.-George SInclair. of Chicago. Ill • •  assignor to hImself 

and Charles E. Sinclair. of same place.-Thls Invention relates to a new 
method of attaching fish hooks to spoons, propeller wheels. and other styles 
of trolUng hooks ; and consists In forming. on the spoons or wheels. wedge 
shaped sockets In which the eyes at the end of the hooks are securely held. 
The advantages of this mode 01 lastening are. first. that the hook can be re
moved when worn or useless and replaced without difficulty ; and that. 
moreover. a stronger connection is obtaIned than' by the ordinary method 

. of soldering. 
STOP MOTION FOR DRAWING FRAMEs.-Daniel W. Hayden. of Wauregan, 

Conn.-This inventio" consists of a comblnatlor . with the drop catch lever 
and trumpet and the stop wheel heretofore used for throwing off the belt for 
stopping the machine when the U end t t  or " sliver " breakB� of a weighted 

·catch lever arranged In such manner that It holds the truIll'pet guide for the 
sUver in the workIng pOSition. and Is thrown Into contact with the · stop 
wheel to stop the machine In case the trumpet is p ul1ed down by knots or 
bunches on the sUver cloggIng It. 

SELF SEALING PAlL.-Chas. A. Marshall. Cleveland, Ohio . -This inven
tion consists In provIding a pall (adapted to various uses but designed chlefiy 
for transporting mllk 8nd other Ilquids) with a cover which may be tightly 
securcd by means of a detachable scr ew hook connecting with a screw ey e 
In the bottom of the pall. This means of securing the cover is easy to apply 
at wel1 as cheap and safe. whlle it does not render the pall unadapted to use 
without it. 

. 

RAILROAD TRAOK CLEANER.-Alexander Blakely, FaIrfield, Iowa. -The 
invention consists in removing the sand which Is spread in front of locomo 
tIve wheels to prod"ce traction. by means of a brush arranged In rear of the 
hindmost drive wheel and rotated by said wheel. This brush is raised or 
lowered. and held to or away from the track by Simple and co"venlent 
mechanism. 

TOOL FOR CUTTING SHEETS OF WET OR PASTED PAPER. WOVEN FABRICS 
LEATHER. ZINC OR LEAD. -J ohn F. Bright. Washington. D. C. -The inven
tion consists in a new tool for cutting leather. woven fabrics, zinc or lead. 
with a rotary knife. It Is provided with a gage and clamp by whIch It is en
abled to cut with great accuracy and uniformity. It is adapted to be used 
as an independent tool or is readily attached to a bar, pitman or lever of 
any cutting machIne. It was declared by the Patent Office to be entIrely 
new in its princIple of operation and Is certaInly a step lorward In this class 
01 Invention. 

DROPPING ATTAOHMENT FOR HARVESTERs.-Byron Seneff. Chillicothe 
Ohio.-The Invention consIsts in a peculiar mode of dropping the bundles 
of grain from an IncUned slide. without scattering, of uniform size and with 
the straws even . .  The effect of this is to save much grain that is usual1ylo3t 
by scattering and 1ly dropping from the bundle. as wel1 as to enable It to 
thrashed with more facility and thoroughness. 

SURFAOE BLOW-OFF FOR MARINE B01LERs. -Benton C. Davis and John T. 
Hardester. Baltimore. Md. -The Invention consists In effectively and eco. 
nomical1y dIscharging the scum from a marIne boller, "y blowing steam and 
water from the centre of the water surface. and drawing to a common cen
ter, automatlcal1y. al1 of said scum by producing a vortex at that pOint. 

HARVESTER.-George S. Grier. MilfOl'd. Del. -The invention cODslsts in 
constructing and arranging rake teeth upon endless carriers so that they 
will automatical1y fold when goIng under the platform and be erected as 
they ascend to the top. Its simplicity secures durabillty and cheapness of 
construction while Its efficlencv Is nnmistakable. 

METAL FOR BRAKE SHOES FOR BAILWAY CARS, ETO. -Wm. McConway. 
Pittsburgh. Pa.-The patentee produces a very close grained. tough . and 
durable brake shoe by snltable admixture of pig Iron. mal1eable ' cast iron 
and steel. ,It has been practlcal1y tested and fonnd to exceed the cannuon 
shoe in durability as 20 to 1. 

SEWING MACRlNE.-Quinten M. Youngs. Utica. N. Y.-This invention con
s:sts in having the pulley. Oil the main sha't of a sewing machlne, so arranged 
that it may be lOOked with the shaft to drive it in the ordinary operation at' 
the machine. and unlocked �o run loose and not work the machine when it 
is requIred to use the driving belt or the said pullev for workIng the bobbin 
winder, and thus avoId having to remove tile work from the machine and 
readjust It again each time a bobbin is to be wound. beSides saving the 
UllDecessary running of the machine. 

FANNING MILL. -John Drummond. Trenton, Mo. -This invention relates 
to i1IlProvemcnts In lanning mills ; and it consIsts In certain arrangements 
of the shoes holding the screws and apparatus for actuating them. calcula. 
ted to work them more efficiently than they can be as at present arranged. 
An arran"ement; with the shoe sllspended in the peculiar manner, of a lever, 
bel1 crank. oscillating shalt. and the connecting rods therefor. for actuating 
the shoe in different directions. said laver and Bhatt being actuated by the 
fall shalt. are the features on which a patent has been issued. 

MAOHINE FOR DRYING PAPER. WADDING, F.TC. -Elihu C. WlIson. Med
way. Mass . •  aSSignor to himself and Edward Eaton, rame place.-Thls lnven_ 
tion consists in a long closed case. throngh which the bat is carrIed by an 
endless belt near tho bottom. and Into which air. either hot or cold. is blown 
above the bat aud caused to impiol"e upon the upper wet surlace in an 
e" .,ly distributed way. and then .,cape at the opposite end. earJ ylng off the 
moi,ture In an etHelent manner. The size or paste used for stl1!ening the 
bats to adapt them for waddings. and whIch it is the narticular object of this 
machine to dry. will be applied to the bat just previous to enterIng the case. 
the application being made In any approved way. ThIs plan of drying 
is claimed to be much better than by the c.lender rollers, for in that case the 
wet side of the sheet is run upon the rol1er and the damp air necessarily 
forced through the bat to the outsid.. This destroys the crispness of the 
Interiors of the ma.s. a3d thereby very greatlv injures the quality of the 
goods. The improved plan of drying is applicable alike to drying paper. 
woven cloths. and the like. 

STEAllBOAT CHIMNEY.-Wllllam J. Hamllton. Cairo. lIJ.-The oblect of 
this invention Is to provide suitable and convenient means for lowering and 
raisIng the top or upper sections of jOinted steamboat cbimneys. The 
apparatus is operated from the deck entirely. The device is deSigned to be 
attached to the chimneys of steamboats, for enabling them to pass under the 
bridges whIch frequently span n avigable stl eams. Its advantages over any 
d65ice for the same purpose now in use wlll. 1t Is claImed, be readlly under
stood and appreCiated on inspection by al1 weltern steamboat men. I 

ELEOTROMAGNETIC ANNuNCtAToR.-Charles E. Chinnock. of New York 
city. aSSignor to Edwin Holmes, manufacturer of burglar alarm telegraph 
appllan<>cs for houses. stores. etc . •  7 Murray street. New York�Ly .-This is 
an automatic indIcator for electromagnetic alarm or call apparatus. and 
mosns for establishing currents through inaudible or other slgnallJ v henever 
the indicator Is set in motion. It I. Intended for use In alarm apparatns to 
first indIcate the 10ca11ty at which the operatlDg current was establlshed 
and subsequtlltly start the alarm. and Is equally well appllcable to hotel an· 
nunclators and slmllar apparatns for showing the number of rooms an(l 
calling the attendant. ne nnmerous featnres ot the Invention are em
braced in ten different claims upon which a patent has boon Issued. 
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CULINARY BOILlIRs.-Joseph Gibbs. Opelonsas. La. -This Invention con· Hame fastener. E. Bradley . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . .  � 124.828 

alsts In a boiler having a wide lIallj\'e adapted for snpporting it on the top of Harness, safety loop tor. C.  H. Trumbull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124,298 
pots or saucepans of dlfferent slzee. so that the body of the boiler sets down . Harvester, Hoit and L&1Iln. (reissue) ". . . . . . . . . . • • • • • • • • . .  . . . . . . . . . . . . . . . . . .  4.782 
on the pot or saucepan to be heated by the water boiled therein, with which Harvester dropper. Allstatter and Schurger • • • • • • • • • . . . • . • • • • • . . • . . . • • •  ! 124.811 
boller Is combined a circular wel.t\tlt, adapted to rest on the top ot tbe Hatchways. safety guard for. Weeks and Kohler . . . . . . . . . . . . . . . . . . . . . . . . 124.801 
lIange, and press It down upon the edge of the pot· so hard as ta prevent the Heater, feed water, G. M. Mullen: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124.878 
escape otthe steam from the pot as readily as It would without said weight. Hoisting apparatus. S. K. Paden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124.880 

FOLDING CBAIB. -Charles Marcber. New' York clty.-The object of this 
InventloB Is to so construct a chair that It may be folded up to occupy but 
little space wben It Is not In use. oiwben packed for transportation or stot· · 
Ing away . It Is particularly useful tor steamer and steamboat travelers. 
The baCK and the front leg pieces for each side ot the chair are In one piece. 
and are pivoted to the rear legs. A track ot metal. or other suitable mate· 
rlal. is rigidly attached to each .Ide ot the seat. A metallic plate Is rigidlY 
attached to the .upper end. ot each ot the rear legs. having a pin projecting 
Inward. so as to bear and traverse on the track when the chait Is folded up 
or extended tor u'e. A shoulder forms a .top for the traverse pin when the 
chair Is extended. The bottom Is pivoted to the 'Iower part of the back. 
The.arms ot the chair are pivoted to the seat. There are slot. In the armB. 
and pins In the back ·on whtch slotted arms work a. the chair Is tolded 'or ' 
extended. 

COllBIIiED TAlILE. SOFA. AND BED.-Davld Katzenstein. New York clty.
This invention relates to a new a. tlele of turnlture. which can be nsed as a 
table. sota or chair, and bed. as occasion may require. and whlcb. at the same 
time. Is extremely simple In construction and convenient to handle. It COil· 
slst. ln a new combination ot three cuShioned plates, ot which one constl· 
tutes the table top. the sota or chair back. and also part of the bed bottom. 
accordlng to .the P9a1tlon In Whlcb It is placed. The bed clothes can be kept 
In a drawer while the device Is used as a table or sofa. ,,, . 

rOFFICIAL·l 

Index of In.ventlons 

Horse power, W. J. F . Llddell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124.212 
Horlie power. endless chain, G. C. Hod&'e. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.208 
Horsesboe, W: H. Frelelgh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124,20S 
Horseshoe. aiijnstable. H. and P. Moran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.215 
Honse, �. B. Varden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.896 
HOURS, Ice 1I00r for preserving. T. L. Rankln . . . . . . . . . . . . . . . . . . . . . . . . . .  124.886 
flub band, metallic, S. C .  Forbes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  /. 124.202 
Invalids. table aud'head rest tor, M. Fitch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124,260 
Iron. smoothing, E .  B. Robinson . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124,219 
Iron, apparatus tor puddling, W. Sellers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.224 
ironing board, G. M. Lane . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124,275 
Key for 10cks, W. E. Hawkins . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  124.266 
Knlttin&, machine, W. H. H. Hollen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.957 
Lamp, W. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.249 
Lamp chimneys. mold tor making. E. Dltbrldge . . . . . . . . . . . . . . . . . . . . . . . .  124.848 
L�tern. G. Mortimer • • • • • •  , • • • •  , • • • • • • • • • • •  : . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.872 
Last. shoe. W. J. B. Mills . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.280 
Leveling instrnment. J. Rohrer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.889 
Lightning' rod. F. O. Goodwin . . . . . . . . . . . . . . . . . . . . . .  

;;;-" . . . . . . . . . . . . . . . . .  124.264 
Loading lumber. apparatus tor. J, S. Preston . . . ... . . . . . . . . . . . . . . . . . . . . . .  124.885 
LOCK. seal. J. H. Ollver • • • • • • • • • • • • . • • • • • • • • • • •  :-:: . . . . . . . . . . . . . . . . . . . . . . . .  124.217 
Log lifter. G. B. Sims . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . 124.284 
Loom. circular hat weaving. J. V. D . · 'Reed . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . 124.288 
Lubricator tor steam enJrine. S • .  E. Whltuey • • • • •  , .. . . . . . . . . . . .. . . . . . . . . . . .  124.407 
Magneto.electrlc battery tor IIrlng fuBes. etc • • B. G. Noble . . . . . . . . . . . .  124.216 
Meat tenderer. M. M. Pette .. . . . . . . . . . . . .  ; . . . .  " . . . . . .. .. . . . . . . . . . . . . . . . . . 124.888 
'!<illk can. P. Teets, (rclesue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.781 
Milk cooler. H. Messenger. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  124,869 

For which Letters ' Patent of the 

were granted 

U nited States Mortises. machine ror cutting square. ·C. H. Thompson . . . . . . . . . . . . . . . .  124.280 
Mosqulto n� T . S. Wlnslow . . . . . . . . . . . . . . . . . . . . . . . . . . . , . .. . . . . . . . . . . .  , • • • •  124.2S9 
Nail mschiDe. horseshoe. O. W. Woodford . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124.411 
Needle. sewing machllle. '1'" L11ley . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 124.276 . 
Net. lady·s balr. J. Dalton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  124,340 FOR THE wiDEK ENDING MARCH 5, 1872. AND EACH 
Nut. lock. G. P. ROse; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.890 
Olljlr for loose pulleys. E. L. Conkey. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 124.888 

BEARING THAT DATE. 

Oven. baker's G. C. Jennison. (reissue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4,788 
Alarm. bur&'lar. H. Holcroft . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . .  124.l11l8 Padlock. Indicator. F. J. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.270 
Baking and roasting. apparatus for. 1'. J. T. Cummings . . . . . . . . . . . . . . . .  124,256 Paint for shlps' bottoms. etc . • S. A.Gllman . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . .  124.2011 
Basket, H. E. Tower . . . . .. . . . . . . . . . . . . . . . . . . . .... ; . . . . . . . _ . . . . . . . . . 124.2s1. 124.282 Paneling machine. S. Heyser . . . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . . . . . . . . . . . . . . . 124.267 
Bed ·botto1p. S. Gls.lnger . . . . . . . .  �._� . . .  ' . . . . . . . . . . . . . : . • . . . . . . .  . . . . .  124,205 Paper. moth repellent. S .  Crane. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.886 
Bed. hosplta�'Wlilrer::; . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . .  ; . . . . . . . . . . . . . .  124,898 Paper i!�lder. sand. N . H. Fay . . . . .  ;' . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128.259 
Bed. sofa. S. Graves . . . . . .  ,-,l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . .  : . .  !'J . . . . . . . . . 124.265 Paper cutting macblne. J. L. Gregorle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.� 
Bed clothes. frame for supporting. G. A. McLane . . . . . . . . . . . . . . . . . . . . . . .  124.213 Paper cutting machine. B. Weaver : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124,288 
Billiard tables. cbalk holder tor. G. W. Morris . . . . . .  f . . . . . . . . . . . . . . . . . .  124.371 Paper pulp. mannfacture of. G. DemalllY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 124.196 
Boats. propulsion ot canal. H. W. Frackmann . . . . . . . . . . . . . . . . . . . . . . . . . . 1�,848 Paper board tor buildings. C. B. Ayer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124.315 
Boats. apparatns for towing canal. W. O. Bnchanan . . . . . . . . . . . . . . . . . . . 1:14.826 Paper for bulldlngs. etc • •  preparlng. C. B: Ayer . . . . . . . . . . . . . . . . . . . . . . . . 124,314 
Boilcr. wash. G. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.858 Parer. apple. F. W. Hudson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124,272 
Boller. wa.h. J. C. Tilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12�.S94 Pa.teboard. machine for lining. G. H. Dickerman . . . . . . . . . . . . . . . . . . . . . .  124.258 

, Boller •• blow off for. Davl. and Hardester . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124,341 Pavement. concrete and tile. G. A. Aschbach . . . . . . . . . . . . . . . . . . . . . . . . .  124.312 
Boot. water proof. A. Cnshman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125.257 Pegging machines. feeder for. G. M. Cr .. ne . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.885 
Boot. and shoes. machine for sewing. M. J. Stein . . . . . . . . . . . . . . . . . . . . . . .  124,39.' Phosphates. eto • • bag for. B. R. Croasdale . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.254 
Bottles. etc •• stopper for. A. Marsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.277 Pianoforte action. C. E. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124,2i9 
Box. paper. Beecher and Swift . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.319 Piers. crib for laying toundations for. J. BBrISh . . . . . . . . . . . . . . . . . . . . . . .  124,284 
Bracket. adjustable metallic cornice. Perkins and Waterman. . . . . . . . . 124,882 Planter. potato. H. J. Kent. (reissue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.780 
Brake. steam air. G. Westlnghou.e. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124.4()5 Plow clevis. W. Axford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124.318 
Brake and signal. steam power air. G. We.tlnghou.e. Jr . . . . . . .  , . . . . . . . 124.404 Plow clevis. A. A . Dalley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . .  124.889 

Brake cylinder •• relleC valve Cor steam air. G. Westlnghou.e. Jr . . . . . . .  124.403 Power. atmospheric motive, W . Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124.881 
]'Iroller. R. P. Sn:.ltb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  124,296 Preserving fruits. etc •• B. M. Nyce. (reissue) . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.784 
Broller and toaster. M. H. Wiley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12!.S06 Press. cotton. M. W. Bradford . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.245 
Broom. wblsk. H • . A. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . .  124,865. _Press. cotton. R. M. Wyatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.807 
Bru.h. lly, B. F. Brown . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  124.824 "PrInters' leads and rules. machine for bending. Smith and McCollum 124.295 
BruSh. tollet, A. Wilder . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . .. . . . . . . . . . . . . . . . . . 124.4G9 Printing press. piston for. C. B. Cottrell. (reissue) . . . .. . . . . . . . . . . . . . . . .  4,776 
Buildings. c:pnstructlon of wooden. O. C .  Dodge . . . . . . . . . .  '· . . .  : . . . . .. . . . .  124.1144 Printing dlBkIi. pattern for, casting, J. Goldsborongh . ;' . . . . .  ; . . . . .  . . . . . . 124.850 
Bntt. selt·lockfug blind; W. R. Goodrich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,124J63 Pulley block. J. C • . Cottingham . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.258 
Cans.machlne tor clOSing seams of metalllc. E . T. Covell (reissue) . 4.777.  4.778 RaIl chalr. L. S. Sbretll.er . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 124,226 
Car axle box. T. B. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . .  124.227 Railway rail . J. A. Woodbury . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . .  124.240 
Car brake. S. N. Goodale (ralssue) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  4.778 Railway switch. T. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.895 
Car coupling. A. K. Kline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.274 Rake.. horse hay. D. P. Sharp ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124,225 
Car coupling . ... H. Akin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.910 Ranire. l'ortable cooking. E • .Young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124.412 
Car replacer. P. Cartwrtght . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124,251 Refrigerator. F. W. Hunt. (reissue) . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.789 
Car wheels. ca.tlng. J .  Segmllller . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.223 Rlng. sheet metal Bcrew. L . F. Betts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124.820 
Car. rallway stock. S. W. Remer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . .. .  124,S87 Roll •• tbree high. Moore and Fritz . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124,8'/0 
Car for carrying petrolliul11. J. Cl,",k (rel •• ne) . . . . . . . . . . . . . . . . .  . . . . . . . . .  4.788 Roollng; ·composlt lon. D. W. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.192 
Cars. apparatus for prope lling .tr�et. Bull and Bloomfteld . . . . . . . . . . .. 124.827 Rope way, endless. D. R. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.891 
Cars. satety step for rallway • . Beckwlth. Rynerson. and Clark . . . . . . . .  124.818 . Rule an.d square , foldlng. F. B • . Scott . . . .. . . . . . . . .  "'" . . . . . . . . . . . . . . . . . . .  124,222 
Carding machine. C. J. Goodwin. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. . . . . .  124,35l Saddle tre.e, gig. P. H. Wledersum . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . .  124,302. 124.808 

Waterwheels. gate for. E. F. Hunt . • • • • • . . • • • • • • • • • • • • • • • • . • • • . . .  , . . • • . .  124,278 
Water tank for railroads. J. Burnham .  (relsBue) . . . . . . . . . .  , . . . . . . . . .  , . " 4,771 
What· not. D. H�ald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; ,  . . . . . . . . . . . . . . .  121 ,954 
Whip socket. E. Chamberlln. (reissue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4,787 
Windmill. W. D. Nichols . . . . . . . . . . . . . .  . . . . . . . . . . . . . . • . . . . . . . . . .  124.282. 124.283 
Wlre fabrlc. J.  W. C. Peters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; 2·1.286 
Wood. compound for preserving. r. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.958 
Wood. process for hardening and pre serving. C. G. Waterbnry . • • • • •  124.402 

Wringer. clotlies. T. E. McDonald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124.867 

DESIG NS PATENTED. 
5.568.-CARPET. -Jonatban Crabtree. philadelphia. Pa. 
5.1164 to 5.568.-CARPETs. -Jobn FIBher. En1l.eld.  Conn. 
5,569 to 5.518.-oIL CLOTHS . -J. Hntchlson. Newark. N. J. 
5.574.-VEST CBAIN LocK. -K. Kaufmann. New York city. 
5.575 and �,576. -0IL CLOTBS. - C. T. Meyer. L,on's Farms. Elizabeth. N. J .  
5.577 to 5.537.-CARPETS.-E. J.  Ney. New York city. 
5.596,..-COOKING STovE. -L. Bathbone. Albany. N. Y. 
�. -JEWELRY Box. - G. Schoenemann. New York city. 
5.600 to 5.00s. -CARPET •• -J. H. Smith. Enl1eld. Conn. 
5,604 to 5.607.-CARPETs. -G. C. Wright. New York city. 
5.608.-SU.PENSION EYELET.-G. W. Averell, New York city. 
5.609. - KNIFE HANDLE.-M .  Chapman. Grcen1l.eld. Ma ••• 
5.610 to 5.618.-CARPET •. -Otto Helnlgke, New York city . 
5.619 to 5.62B.-CARPETS. -H. Horan. Newark. N. J.  
5.62£ to 5.680.-CARPET •. -L. G.  Malkin. New York city. 
5.6S1.-CARPET.-1\'. Mallinson. Halifax. England. 
5.6S2.-S0DA FOUNTAIN .-G. F. Meacham. Newton. Mass . 
5.688.-CARPET. -J. J. Patchett, Hallfax" England . 
5,GM. -BIBD CA.G� RaoK.-A. Wunder, New Ha.ven , C ')nn. 
5.6S5.-IROJ! BBAOKET.-M. D. Joncs. Bo.ton. Mass . 
5.6S6. -CABPET. -A:. McCanum . Halifax. England . 
5.687.-CBILING OBNAlIENT.-G. Protln. New York cIty . 
5.688. -CLOCK CASE. -P. B. Wigbt. New York city. 

TRADE MARKS REGISTERED. 
681 and 682. -BLEACBED LONG CLOTB.-Coffin & Altemus . Phila : elpbla. Pa. 
68S to 6S7.-PBOTOGRAPB ALBUM • • -W. W. Hardlug. Philadelphia. Pa. 
688. -CLOTB AND PAPE R. -The Manhattan Cloth and Paper Company, New 

York city and Newark; N. J. 
6S9 and 690.-SMOKING TOBAooo .-Wlnfree & Loyd. Lynchburg. Va. 

. 691.-GIN.-Adam. & Taylor. Boston. Mass. 
692. -WmSKy. -Adams & Taylor. Bo.ton, Mass. 
6S8. -GIN. -Adams & Taylor. Boston . Mass. 

SCHEDULJI OJ!' PATENT FEES : 
Un eacb · Caveal . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . .  10 � :�b ����:.\Yc�tioii ·ior ·a ·pa:tieD.t: ·iieveDte8n·y;;mj : : : : : : : : : : : : : : : : : :I� 
On Ias:fng each ongillal Patent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $20 
On appeal to Examtners·In·Chlef . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,10 
Un appeal to Commls.19ner of Patents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $20 

8� �� 19: :;t���rOD of Patent:: :  : : : : : : : : : : : :  : : : : : : : : :  : : : : : : : : :  : : : : :  ::� 
On the Extension . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $,.0 
Un lit a Bclalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  $lU 
On an application for Design �three and a halt years) . . . . . . . . . . . . . . . . . . . . . . .  �lU 
On an application for Deeilrll seven years) . . . . . . . . . . . . . . . . . . . . . .  ; . . . . .  ,. . . . . . l l �  
On an application for Desllrll fourteen vears) . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . .  -'IU 
M1r Copy qf UI�m qf any PatMH88U6<1 wtU.'.� 80 yo!ar .. . . . . . . . . . . . . . . . . . . . $l 
A s ketc1l  ".om tile model or drawtng. relaUng t o  8uclI portiOn qf a machl'I<! 

as the OIaim C()f)ers.from . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1"-
vpward. b·ut U8uaUy � tile prlcB abofI6.named. 

7'he fuZl 8pec4jlcatiOn qj any pa� vauedslnc<l Nov. 20. 1866 ca wille" time 
tIIe .Patem O.8/Ce com_dprlnUng tAem . . . ·; . . . . . . . . . . . . . . . . . . . . . l8 1 · 2 .j 

ot/ICkJl OopUs qf Drawtngs qf any p_ l88U6<1 81nc/l 1885. 1.08 cal< "I.pp'q 
at a reasonab� cost. tIIe . prtC6 dspetllUng upon the amount OJ lal,·" 
IntlOilled and U.e number qf I1i6UIs. 

B'uU InformaUon as to prlcB qf drawings In each cau. mau be ,,,,,I Ir� 
atIdN88Ing lUlINN AI (lO •• 

Patent 8ellc1to�: 37 Pa.rk "w.· Rew YOl'k . 

APPLICATIQN::! FOR EXTENSIONS. 
Applications have been duly 1I1ed. and are now pcndlng. for the extension 

of the following Letters Patent. Hearings upon the respective application. 
are appointed for tbe day. hereinafter mentioned : 
2O,356. -PROTRAOTOB. -J . Lyman. May 8. 1872. 
2O.814. -V ALVE COOK.-S. Adam.. May 8. 1872. 
2O.841. �l!OBSE.HOE MAOBINE .-C. H. Perkins. May 15. 1872 . 
20.949.-VAPOB LAMP. -A. M. Mace. June 5. 1872. 
2O.692.-GRlNDING MILL.-B. A. Beard.ley. June 12. 1872 • . 
2O.8S7. -PRESSlIIrG STBAW BOIlrllrETS. ETO. -H. ·E. West. June 19. 1812 . 
2O,411. -HABVESTER RAKB.-D. O. De Wolt. May 15. 1872. 
2O.447.-WmTEWAsB BRU.B.-D. W. Shaw and W. McGraw'. May 15. 1572 
20.542.-STONE CBUSBII>B.-E. W. Blake . May 29. 1872. 

Carriage body and seat. S. P. Graham (reissue) . . . . . . . . . . . . . . . . . . . . . " . _  4,780 Saddles. check hook for barnes •• P. H. Wledersum . . . . . . . . . . . .. . . . . . . .  124.408 Value of Ex'ended Pa'en' •• 
Carriages. top prop Ibr. A .. Searl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12l.291 Salf holder. G. B. Fowle . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 124.261 Did patentee. realize the tact that the1r lnventlon. are likely to be more 
Casks. sink tor 011. T. Miller . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .124J279 .saw. J; Holden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .. 124.268 productive ot pr01l.t during the seven years 01 extension than the 1I.r.t 
Chair. G. W. MorstaU . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . .  , . . . . . . . . . . . . . .  124.281 Sa,wlogmachlne. comb. W. Booth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 124.248 tuIl term tor whlch their patents were granted. we thlnk more wonid avail 
Chair. rocker· and, lOunge; W. H.  WJ;it8ro'w . . .  ,; . : . . . . . .  : . . . : . .. . . , . . .. . .  1�1,2B8 .scrubber alld mop eomblned. L. B. and I. A. Wilson . . . . . . . . . . . . . . . . . . 124.41� themselveB of the extension privilege. Patents granted prior to 1861 may be 
Check protector; J. Adalr . . .  :. ; ; ;  . . . . . .  : .. . . .  � . . .  -' . ; . :.' .. . .

. . . .. � . . . . . . .. . , . .  , . 124;OO9. , Separator. grsin, J. c· Ilowden . . . .  � . . : . . . . . ,' , . . . . .  ,' . . . . . . . . . . . . . . . . . . . . . . 124,244 extended for seven years. tor the benellt ot the Inventor.or ot hls heirs In case 
Chignon. E. Ulmann . . . . .  ; . : . . . .  ; . . . . . . . . . . .  ; . . . . . . . .  : . . . . . . ; . . . . . . . . . . . . 124.29ii , Separator and .courer .. grain. Howes and Throop. (reIssue) . . . . . . . . . . .  4.788 ot the decease of the former, by due application to the Patent Otll.ce. ninety 
Churn. A , Wietinl!'; . ;  . . . ; ;  . . . . . .. .  : . . . . . .. . . . . .  : . . . . . . .  : . "  . ,  . . . . . . . . ... . . .  :: . 1���: . �ewingmachille; W. Wlckersliam. (remane) . . . . , . . . . . . . . . . . . . . . . . . 4.785, 4.786 days betore the termination of tbe patent. The extended time Inures to 
Clasp tor looping Skirts. M. R. Zerbe . . . . . . .  : :  . .  : �'; . . . . .  ; . . . . . . . . . . . . . . . .  124 ,908 Sewingmadhlne; W. Chicken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  124.252 the bene1lt of the Inventor. the assl�ees under the "rat term having no 
Cock. weighted gage. W. H. McMHlan . . . . . .. . . . . . .. . . . . .. . . . . .  ; . . . . . . . .  ; . .  124.214 Sewing machlne. J. A. ·House . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . .  124,360 rights under the extension. except by special agreement. The Governmen\ 
CompoUll.d. explo.lve. C. W. Volney . . . . .  ; . ... . ; . . . . . . . .  ; . . ... . . . . . . . .  ;; ;.; . 124,397 Sewing machine. boot and shoe. C. O. Crosby . . . . . . . ... . . . . . . . . . 124.887. 124.886 tee for an extension is ,100. and It Is neeessary that good protesslonal service 
Compound tor trn1t trees. J. R. Westover . .  � . . . . ; . . . . . . . . . . . . . . . . . . . ;: . .  124.418 . Sewing machine for leather. \1. V. S��14 . . . . . . . . . . . . .. . . . . . . . . . ... . . . . 124.298 be obtalned to conduct the buBIDe ls betore the Patent Ofllce. Fnil inCorma. Compound tor making casts tor tancy articles. H. Hirsch . . . .  ·. . . . . . . . . .  124,8115 Sewing .machines. attachmellUor. Goodrich anll Henry . . . . . . . . .  . . . . . . .  124,206 tlon as to extensions may be had by addresBin&" 
Corer 8I!1l . .outter, ·apple, II •. Mead . . .. . . . . . .. ; . . .  ; .. . . . . . . . . .  ; .. . . . .  , . . . . . . .  � 124,368 Sewing machlries, taD. a,ttacbtilent tor. J ; H. -Whitney .. . . . . . .  , ;  . . . . . . . .  124.406 '  lU UNN &: CO . .  37 Pal'k Bow. 
COl'!l popper. M. H. Wlle7 . . . . . . . . . .. . . . . . . . . . . .  ; . . .  ; ;  . . .  · . ;  . . . ; . .  ; ;  . . . . .  ;�, . 124.805 Shutter and. d()or, lron. J . W. Hoyt . . ... . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124,271 
Corpse preservcr. J. F. and E . G.W"ters . . � . . , . . .  , . . . . . . . . . .. . . . . . . . • . . . . .  124.900 Slgnal, pneumat.lc rall wlIY. :J. Olmsted . . . .. . . . . .. . . . . . . . . . . . . . .  ; .. . .. . . . . .  124,879 Inven'lon. Patented In Encland .by A.merlcan •• 
Cro.slng. rail way. W. R. Hunter . . . . . .  : . '  . . .. . . . .  , . . . . . . . . . . . . . ... . : . . .. ; . . .. .  124,910 S1$'D" F. Walker . . ",' " . :  "" �" " ;' ' '  : . . . . . . . . . . . . . . .  . . . . . .. . . .. . . . . . . . . . . . .  . . .  124,285 [Compiled from the COJDmlssioners ot Patents' Journal. 1 
Cultivator. J. H. Pattie . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . .. . .  ' . . . . . . . . . ... . . . . . . .  124,218 . Skate fastening. R. J. Stuart . . . . .. . . . . . , . . . .. . . . . . .. . . . . . . . . . . ... . . .. . . . . . . . . .  124.228 From February 9 to February 15. 1872. lnclnsive. Cultivator. M. J. B�rr . . . . . . . . . . . . : . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  124,l116 8pln41e step, W,' C. Cross .. . . . . . . . . . ; . . .. . . . . . . . . . .  , . . . . . . ... . . . . . . . . . . . . . . .. 124,25/5 GAS ENGINE.-G. B. Brayton, Boston . Mass. Cultivator. W. W . Andrew . . . . . . . . . : . . . . . . .  · . . . . . . . . . . . . . . . . . . .  , . . .. . . . . . .  1:/4,241 .  SplilDlngl11.8cblnes. spindle ror. J; H. Sa,wyer .. . . . . .  ; . . . . . . . . . . . . . . . . . . . .  124.290, H..I.RVEsTEB. -L. Miller. Akron. Oblo. Cultivator. J. E. Byers . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . ... , . . . .  124.82.9 Stalk cutt,er• cOrn. s. Wi!lters .. . . . . . .. .. .. .. . . . . . . . . . . . . . . . . . ' .. . . . . . . . . . . . .  124.401 MBTALLIO CAN •• ETo.-H. W. Shepard and R. Seaman . New York city. Cultivator. rotary. G. Colilrui . ... .  : . . . . .  , . . . . . .. . . . . . : . . . . . . ... . . . . . ... . . . . . 124,88a Stave�. '!1Bcbin.e for Jointing. D. D. TuNler .. . . . . . . . . .. . . . . . . . . .. .. . . . . . . 124,298 MOLDS. CORES, ETC. -W. Halneworth. Pltt.bur&,h.  Pa. Curtaln llxture. D. Clagett ., . . . . . . . � .. . . . . . . .. . . . � . . . .. . . . ... . . . . . .. , . . . . . .. . .  · 124,S80 Stove. cooking. Natton and L!-ttle . . .. . .. . . . . . ... , .. . . . . . . . . . . . . . . . .. . . . . .  � . .  124.877 MOWER AND REAPER. -W. Sprague . South Kingstown . B. I. Drawing knife. W; Brady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124,246 Stove, po��able • . G. H. Ferris . .. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . .  124.847 PoSTAL CA:ab •• ETO.-A. L. McCrea. Washington; D. C .  Dryer. clothe • •  H .H . Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . ... . . .  124,9Sl Stove and b()ller. U .  J. Dutll.eld . . . . . . . . . . . . .. . . . . . ... . . . . . . . . . . . . . . . . . . . . .  1241145 PBOPDLLINO VESSEL • • -W. Condello New YorK clty. Dryer. 'clothes. B. S. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124,248 Stove and' range. cooking. J. J. Richardson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124,888 REFRlGEBATOlL -J. Gravens tlne. Phlla •• Pa • • D. W. C. Taylor. N. Y. cltV. Dryer. wardrobe clothes. B. S. Brown . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . .  _ . . . .  124,247 Stove. platform. W. Westlake . . . , . .  , ;  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124,287 SEWING MAClIDIE. -Singer Sewing Machine Company. New York City. Drymg trn1ts. etc • • apparatus tor. M. P. Smith (reissue) . . . . . . . . . . . . ... . 4.'l92 Sngar. manufa,atllre ot hard. Donner and Hepworth . . . . . . . . . . . . . . . . . . . .  124.197 STEAl< GElIIlIBATOB. ETO.-A. G. Buzby. Phlladelphla. Pa. Dyeing yarn. apparatus tor, T. Sheard . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124,292 Swing. oscillating. J. ,  N. Fowler . . . . . . . .. . .. . . . . . . ... . . . . . . . . . . . . ' . .. . . . . . . .  124,262. ============================== 
Egg beater. D .  Munson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  , . . .  124,375 . Table and head rest to.r InvalidS. 1\[. Fitch . . . , .. . . . .. , . .  ' . . ... . . . , • • •  , . . . .  ; .  124,260 
Engine and torce pumP. exhaust steam. J. Houpt . . . . . . . . . . . . . . . . . . . . . .  124,859 Telegraph Insulator. M. G. Farmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124,199. 124.200 
Engines. water relief valve tor .team. J, Smith . . . . . . . . . . . . . . . . . . . . . . . . . . 124,892 Telegraph wires. etc • • compound for Insulating, M. G. Farmer . . . . . . . 124.201 
Eraser. rubber. T. H. Muller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124,374 Thill coupling. I. S. Peters . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . .  , . . . . . . . 124,285 
Eyelets. mannCacture ot. A. B. Edmands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124,346 Thimble skein. C. Paddoek. (reissue) . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  4.'191 
Fare box. portable. J. W. Prendergast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124 .28'1 '1:001. blackJmtths·. J . . F. ·Kernon . . . . . . .  ;, . ;  . . . . . . . . . . . . . . . . .  ,' . . . . .  ; . . . . . .  124,362 
Fastener, lite. . sash, J. Ashcroft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124,242 Torch for �htlng &'8&, etc • • electric. W • .  W • . :Batdhelder . . . . . . . . . . . . . . . 124.817 
Fence. Devoe. Rogers. and Beals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124.842 Toy steam engine. A. Buckman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . . . .  124.194 
Fences. hook for wire. A. J. G11l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124,349 Track cleaner. A. Blakely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  124,821 
Flower casket. J: M: Hess . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.207 Tubes. device for cutting off. W. H. Downing . . . . . . . . . . . . . . . . . . . . . . . . . . . 124.198 
Fork. horse hay. S. K. Paden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124,381 Turntable tor awing bridges. G. Walters . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . 124,400 
Frnit crate. J. H. Marvll . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :. 124,888 Valve. globe. J. Johnson, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124,211 
Fruit gather!lr. P. Conver . . . . . . . . . . . . . . . . . . . . . . .  ;, . . . . . . . . . . . . . . . . . . . . . . . .  124,884· Valve. BtOp, J. WalSh . . . . . . . . .  ;· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124,399 
Frnit gatherer. Pblllips and Briggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124,884 Valve. s�eam' slide. N. P. Stevens . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  , . .  J24,297 
Fuel. artilicial. J. Ktrcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124,868 '  Yalve; tater and steam; C. H. Hopkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124.259 
Furnace. air heating. J. B. Sumner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  ,124,229 Vehlcle poles.,yoke ring attachment for. A. S. MurchiBon . . . . . . . . . . . .  124.376 
Gas retort. J. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; .. 124,260 Vehicles. sprln&' foY. C. W. Saladee . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124.220 
Gage, registering steam. E. Clark. (reissue) . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; 4.775 V"ehleles. connecting side springs to, C. W. Saladee . . . . . . . . . . . . . . ; . . . . .  124.211 
Gin. cotton. B. McKenna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124,278 Washing machine, E. S. Barringer . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . .  124.198 
Glass press. H. J. Leasure • • ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124,884 WalihlDg machlne. E. A. Turnbull . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .. . . . .  124.2S4 
Glass ware. c )ollng stand tor, J. O.terllng . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124,1'18 WaIihlng maChine. D. S. Blue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  ]24,822 
Glass. mannCacture ot windOW, Carstens and Schwenke . . . . . . . . . . . . . .  124.195 Water elevator, C. Honghton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . .  ' . . . . . . . . .  124.209 
Grate and door ot open grate or parlor Btove, E. Brown . . . . . . . . . . . . . .  124,825 Water elevator. J. L. BurCh . . . . . � . . . . . . . . . . . . . . . . . . · . . . . . . . . . . . . . . . . . . . . . .  124.828 

FOREIGN PATENTB-··A HINT TO PATENTEES. 

It Is generally much better to apply for torelgn patents simultaneously 
with tbp application In the United State.. It tbls cannot be conveniently 
done. as little time as possible should be lost after the patent is I.sued. as 
the laws In some foreign countries allo 71 patents to any who 1I.rst makes the 
application. and In thls way many Inventors are deprived of valid patents 
for their own inventions. It. should also be borne In mind tbat " patent Is 
Issued In England to the IIrst inlroducer. without regard to the rlgbts ot the 
real Inventor ; therefore. It Is 'important that all applications sbould b e  
entrusted to responsible a&,ents In  thls country. who can assure parties that 
their valuable inventions will not be misappropriated. The population of 
Great BPit&ln is 81,000.000 ; of France. 87.000.000 ; Belgium. 5.000.000 ; Austrl.., 
86.000.000 ; Prnssla. _.000.000 ; and RUBsla. 70.000.000. Patents may be secured 
by American citizen. In all of these countries. Mechanical Improvements 
of all kinds are always In demand in Europe. Thellll wl!1 never be a better 
time than the present to take patents abroad. We have rellable business 
connections with the prinCipal capitals of Europe. 4 1ar&,e share ot all the 
patents secured In foreign countries by Americans are obtained through our 
Agency. Address 

lUUNN AI CO .. 
8 7  Park . Bow, N. Y. 

1!1'"" Oireul"rs. with tull lnCormatlon on foreign patents. turn1Shed free. 
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Practical Hints to Invontors. 
How , Can I ,  Be.t 8ee�-:e !tI ,.  InTention " 

Tb1a Is an mqnlry wblch one Inventor naturally askS anotber. wbo has bad 
som� experience iu obtainlng patent.. His answer, generally la as fonows 
and correct: 
Construct a neat model. not over a foot ID. any dlmen81on __ aller It POIalbIe-and send by express, prepaid, addressed to M IllJN & Co., S'I Park Row New York, together wIth a description of its operation and merits. On receipt tbereof. they will examine the In�ention carefnlly. and advise you as t<. Its patentability. free of cbarge. 9r. It you have not time. or tbe means at hand. to construct a model. maks as good a pen and Ink sketcb 01 the Im provement as po8alble. and send by mall. An anlwer as to tbe prospect of a patent will be received. usually by returu of mall. It is sometimes best to ilave a search made at the Patent OIIIce ; sucb a measure otten savee the cost of aD application for a 1Iatent. 

Rejected. Ca.e •• 
�ected eases. or detective papers. remodeled for parties wbo have made 

applications ' for themselves. or tbrougb other agents. Terms moderate 
Addresa Mumr & Co •• statinlf particulars. 

European Patent •• 

MUNN & co., Publishers 01 the SCIENTIFIC AMERICAN 
have devoted the past twenty· live years to the procuring of Letters 

Patent in thIS and foreign conntrles. More than 50,000 Inventors have avail 
ed themselves of their services In procuring patents, and many millions 0 
dollars have acerued to the patentees whose specl1lcatlons and claims they 
have prepared. No discrimination against foreigners ; subjects of all COUD' 
rles obtain patents on the same terms as citizens. 

MlINIII' " co. bave sol1olted a larger nnmber 01 European Patents tban 
any o�er agency. They bave agents located at London. Parla. Brussels 
Berlin. and otber eb1et Olties. A pamphlet pertaining to foreign patentl 
and tbe cost of proc111'inl!' patents In all conntrles, sent free. 
MlINIII' & Co. will be happy to see Inventors in person. at their omce. Or to 

advise them by letter. In all cases. they may expect an htme8t opinion. For 
snch consultatiOns, oplD1on. and advice. no ch.arge is made. Write plail1 
do not use penCil. nor pale Ink ; be brief. 

Dow Can I Obtain a Patent ., PrellDalnary BlI:aDdnatloD. 
In order to bave sucb search. make out a written deSCrIption ot the inventlon. 1n your own words, and a penOlI. or pen and' Ink. sketcb. Send tbese 

with the tee of as. by mall. eddreeaed to MUNN & Co,. S'I Park Row. and In 
due time you will receive an acknowl�dgment tbereof. tollowed by R writ
ten report In regard to the patentability of yonr improvement. This spec)a, 
search Is made wltb great care. among the models and patents at Washing
ton. to ascertain whether the improvement presented'is patent",ble. 

All buslneea oommttted to Our care, and all consultations. are kept 1MCf''' 
and BW1cllll �1. is the closing Inqmry In nearly eTery letter, describing some Invention 

whlch comes to thls omce. Apostllfle answer can only be had by presentlnll 
a complete application tor a patent to the Commissioner of Patents. An 
application consists of a Model, DrawingS, Petition, Oath, and full Specl1lca
tion. Various omclal rules and formalities must also be observed. The 
efforts of the inventor to do all this bnslness himself are generally withont 
success. After great perplexity and delay, he Is usually iliad to seek the aid 
of persons experIenced In patent business. and have all the work done over 
again. The best plan Is to solicit proper advice at the beginning. 11 tne 
parties consulted are honorable men. the Inventor lIIay safely conllde hie 
deas to them : they will advise whether the Improvement Is probably pat· 
entahle. and wlll ldve blm ,,11 tbe directions needful to orotent bls rlll'bts. 

CaveaCa. Penons de81rlng to IIle a caveat oan nave the papers prepared In the sbort-
est time. by sending a sketcb and description of the Invention. The Goftrn ment fee for a caveat Is ,10. A pamphlet , ot advice reg'!J'dlng applicatiOns or patents and caveats 1s furnlsbed gratis. on appllc:atlOn by mall. Addreu MUNlII' I/o Co .. S'I Park Row, New York. --

In !U.-matters pertaining to patents. such as conducting Interferences 
pro6Urlng extensions. drawing assignments. examinations Into the vaUdlty 
of patents, etc .• speOlal care and attention Is given. For Intormatlon. and for 
pamphlets ot IDstruction and advice. 

Addr_ 
!tIl1NN a; CO., 

PUBLISHERS SCIENTIFIC AMERICAN. 
37 Park ROW, New York. 

OFFlCB IN WASBINGTOlo-f"lorn". Ii' and 7tb .treet .. OlllloBlte 
P"tent ()fllee. 

�dlrtrtltitmtnts. 
RATES OF ADVERTISING. Baok Page • • . • 81'00 a line, 

������;g�������AD�.v�O�C.&�,T�E IBE ILLUSTRATED CATA LOGUE and , Price List of the ALBAN,Y AGRICULTURAL ORKS lor 1872 Is now, r tor distribution .  Agrl· 
ER SEE '  TERS. COTTON GINS 

THE FREAR ARTIFICIAL STONE. 
INCOMBUSTIBLB, AND UNSURPASSED . IN DURABILITY. Upwards ot400 houses 'erected of lt, ln Chicago. Toledo. �������������������;;� ' �li �a �trp����'����: 

and are amo0fi. ollr speCIaltIes. Persons deBlrlng Catl1'W�1�«1cu�T-I}m8\i�:is. A1bany,.N. Y. 

BUffal0il.Elmlra,N ew Orieans,NewHaven,Albany, Brook· Iyn, an elsewbere. U .can oe sold at less than halt the cost ot labor on the uatural material. Orders for stone received at the "mce of TUB NlIw YORK F'BBAB STONB Co • •  N. Y. LII� Ins, Co. Building, Nos. S48 and S48 Broad· way. coruer ot Leonard St. ,New York. In81de P8.II'e • • •  ,,15 cent. a line IF YOU wish to SELL YOUB PATENT, ad-tor eacA inaerlilm. dress U. S. PATENT RIGHT ASSOCIATION, Pub- ,  
f£ngraf}ing8 may head adf}erlt8el'1lMlt8 al IAs  - raIi! per IIshers of " Patent R1g1lt Gazette."lio. 12 Warren Street. WRIGHT'S B k TOIl uk WHY w. eRn Ben 

line. /Jy nwuuremmif. as lAs 1e_·P"688. P. O. Box, 45£4. New York. (Ii,' ,1 1 ') IJ ' I II Il ue et Firs, Cl ... 7 Octa •• Pianos for 
!'ke f}alue Of IAs SOIENTIlI'IO A1l1l:BIOAN as an 'adfJllf'l£8lng FOR SALE OR TO LEASE-Very Low- Pl , ; '\I I H  (lJ �.?t�{cb�;ltt�:��! ft!�g:lI �l't':,D:''::��!;= 

medium cannol lJ6 of}er-eBllmated. I18 c!"""lallon fll len A Four Sf;j)l'y. 65xl00, Brick Factory, witb 40 borse ton. Mass. � ::a:go:':.a�::cf�:g�n;,��� 
1ItM8 gre.at..8r !han thai qf ooy 8lmaa" journal now pub· I!:nglne, Sl>atl;ilf"g" Maehln�. &c • •  good as liew In a m...Jn· w. ha •• no Agen'., but .hlp 
liBhed. It g068 into all !he &at68 and TIlf'rilOl'le8, and 18 ufacturlIjg city near New Terk. - AddrlSS ESTATE. Box pATENTS BOUGHT AND SOLD. Send dl .... ct to famm •• at Factory 

1,:108, ).><"0 • • New York. • ' price, and wa1'1'8nt Fl •• Ye."'. 
"ead 'n all !he prlnc.pal Ilbrarl68 and r8adlng·rooms qf CO • •  f�r W�¥"Ji. ,��� �:f�r:;'���d'A�'-:: ¥,�1f,�:, ""Whnldehr.weor I�'}���e�'j:::'i:'�::' 
tM world. We 'nflile lAs allention a' IIio8d who tmBA to ' THE BEST HAND VISE- Soll'd Steel Par- P � ' 0  
make lhel" bu8lne88 known to lAs an..- raI68. A �1'8I-- res . A . m. .  S .  S .  Co . ;  J .  C .  Winans. }'res . Hamilton Xereh"nt., ,tc. (oome aC whom 
n688 man wanIB Il/JI'n6Ihlng more !haf& to 886 !tfIi' :adf}er. ":ast' aBl1reolokJ :ewld8., .¥.��ufaActwureeldl ebsYabWllsh' . .Ked' aSnTdEpVaEyNInSg' .IDs . Co . . ,.", may lmow) nalng nul' P1onOlt In 40 State. 8n� Territories. 

� u .... _ tl 
" ,  ' , Pat'd " DE' " D  S, TH', O:IT,E'" , U. 8. Plano Co •• 885 Bro.,adWIQ', New

. 

York. 
U8emmif in a ",-;nled newspaper. H� ciroulalion. business for sale. " A :,o.,  g,.�fIlt;:=!::ra:.,:::=,::::.a� % --A
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. -- ,POW'llB. B.a.MMBB,8, Wood and Iron Wortln[ Machmery, 

a<!fJIlf'lI88 ln one qf !hirll/ thou8and. M!�!�:!!;.J;cto��.ITh:noJl:!torsar.n:.:��,!��ta. fROM 15 LBS. TO 2000 L BS. WEIGHT OF Gauge Lathe&'Cor aU kinds onandles and Cabinet Ma-:i 
References-New York : Jobn Ion & Sonl. Sam. on band. They are now manufactured nnder ker's work. Cbalr Macb1Dery, etc. ,jJprlgbtDrl1ls ; Key 

Melbourne : Unite Consul. - In England and the Co t. Licenses lor Seat Machines ;  Stave anc) Sbwgle .... aChlnery. etc. etc 
Cold Rolled Shafting. 

Best and most perfect Shafting ever made, constantly on band In larlle quantities, furnished In auy lengths up to 2! ft. Also. Pat. CouPIl'lf.r;:and selr-oil� adjustable Hangers. 121 Cbambers & 108 R����tr.::,ts. Ne� !f�;.k. 
Sturtevant Blowers 

Of every size and descrip�'W6�'li'�t�'tyC'W :a�g: .  121 Cbambers & 108 Reade Streets, New York. 

Machinists' Tools. The larfr8st and most complete assortment In tbls coun· try, m'WE'�c}'g�'}lhEAM ENGINE COMPANY. , 121 Chambers & 103 Reade Streets. New York . 

ASBESTOS-Finely ground, suitable for 
Packing and Felting for Machlnery, linings, En· gines a n d  Tallks, Flreproofi.ng pnrposes, laDricatin�etc. 1 ior sale In any quantity, by ... & J. W. FEUCRTWAN· GER. Cbemists & Importers, No. 55 Cedar St., New York. 

Pftteler Portable Railroad Company, 
OFFICE. 42 H ftOADWA Y, NEW YORK. 

TO CONTRACTOA �, MINERS, etc. 
By this invent.ion one horse does the work of ten, and one man the work of elgbt. Th"c!l�t�a��:v�fll���n��� anLE. 

Sr::WI:M; i�es�l!ce. , New lllustrated Circulars free. 

DBTBOIT AND MILWAUXBB RAILBOAD CoilIPANY. 
DETBOIT, 1 st March, 1872. 

ro���f:t�:B��.:\i hg':I:'�I:! t�uC:���f:��3':,} gfs ��� ties about lay 1st, the Directors wltl receive appllca· tions for tbe position of General S':f,erlntendent, accom· Er"':r�g. by sUitable [e��n.jltb"wB'lf�i��:r.r::t.Of 
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USES A STRAIGHT NEEDLE, 
HAS THE UNDER FEED, 

MAKES THE " LOCK STITCH," 
Is  Simple, Rel iable, and Durable. 

WB CHALLBNGB COMPBTITION. 
A�llt8 wanted where we are not represented. For fintllcr part,culars, add .... JOHNSON. CLARK & CO . •  BOSTON, 

MASS. , PITTSBURGH, PA., CHICAGO, ILL., or ST. 
LOUIS, MO. GENERAL AGENTS. 
PENDLETON BROS. . CLARK 8< PRESCO'l"l', ' .  
CAREY BROS. & WILCOX, . D. G. l1AXWELL, 
S. C. PHILLIPS, . • . T. L. BISSELL,-- . . • 
RTUBBS 8< HAt<VEY" . • 
KNOWLES 8< CONN",R, . 

�: ;: ¥il���, . . '  . . 

Portland. Me. • Bosto )lass. 

.ciu, }r.r�: 
. , Va. 

Charleston, S. C. 
Fort Deposit, Ala. 

Louisvnle, K,Y.'. 
San }"ra.ncisco, cat. o Portland., Oregon. 

MAGIC For tbe Parlor. Send a Stamp tor a I!1'lce \1st. H A RTZ t;ONJURING RE. POSITOR Y, No. "43 BroRdwR " 
New YOl k ,  

Powers of attorney to Charlel aster Beneralt. manufacturing In various States sale on reasonable Addreea. for cat�logu_eJ ",mls. See cut in Sclentillc Ame n of FebruWi 8. T. R. BAILE x &; VAIL, Lockport, N, Y 

STEEL CASTINGS ' N, o·l:�uft�t.,*�'lort�. ILIP S. ���B�If.B. ---------------------HAND SAW MILL.-Do work of 3 men. 

To PATTERN ; tensile strength equal to wrought Iron ; will rivet over. bend. or case barden. Heavy w��k�a;rl':.� P'!��Pl1I1��� tt��t;�ork. 

To ENGINEERS, PROlf'ESSORS. TEACHERS. MANUFACTURERS. ARTISANS, DRAFTS· MEN, Bnd YOUNG MEN deSiring to Improve their even· Ings at home 
J O H N W I L E Y  & S O N , 

Publish and wNloie�g. !�lt°t!IPt!��y �:e�O�Le 

GRIAT REDUCTION IN PRICES 
OF LE COUNT'S PATENT HOLLOW , LATBE DOGS. and hls Machlnlst Clamps ot botb Iron and Steel. 1 set of 8 dogs. fI'om " to 2 lncb. f6 '50. 

I .. , 

His expandlng' Mandrll 18 a lIrst class tool. whlcb bas long been needeil by every Machlnlst. , Send for latest cl1'cular. 
C. W. LI!: COUNT. Bouth Norwalk. Col)ll. 

receipt of the price ... . ne tolIowlllg works of S. Edward Warren, C. E •• late .l"Jotessor of De9eriptlve Geomet!'Y. etc. , In the Rensselaer Polytecbnlc Institute. Troy ,.N . Y. � &nd now of the same in the Massachnsetts InsU ... te 01 Tecbnology of Bo.tbn. , ' , ' E' 'NGIN-' 'E' S & BOILERS Tbese works. , publlsbed sucoesslvely alDce 1880. bave , , '
, 
, " " " ,  ' ' been well received by tbe IeIllUDg periOdloa18. and by " num rous Prol'UBOra and Teaoh"ers. and' are- m UM iii. ' 80 PER cE1f1' tJNDJUfOOST; AND GUARANTEED. most of tbe Enr,neerlng and " Sclentillc Scbools" of the What do you need P E. 'E .  ROBERTS & CO •• Consulting 

����!�iO����h��l:.mentary olles. 1n many of the blgher Enldneers. 15 Wall Street. �ew York. ' 
I. ELEMENTARY WORKS. Tbese are designed primarily for tbe use ot all hlgber public and llrlvate schools. In tralnlog students for sub· sequent professional stu:!. in the EJ!gIDeerlng and Sclen· 

l�c i��h�g�rJn��e�hllropr:���llri°fr:t:inn;esg�r�e a�af; 
ft��lly�e;::;,a�l:'e �e'lf�:a�����l:rn 'gil!}�:J.�e:, �:JI�� HuUders. etc ; and In Evening ScboolB. for artisans and others. 1. PLANE PROBLEMS IN ELEMENTARY GEOME· TRY. 12mo cloth. II 25. 2. DRAFTING INSTRUMENTS AND OPERATIONS. 
�'::8��l:rlfaf:�s�ar���::8:a&�g,��."i!1t��lr=f.:'�: for their use. One vol. 12m� cloth. ' 11 '25. 3. ELEMENTARY PROJ ... CrlON DRAWING. Re· vlsed-Bnd enl"ged editIOn. In five divisions. TblB and the last volume are !avorlte text· books. especially valuable to all Mecbanlcal ,ArUsane, ' anel , are partlcolarly recommended for tbe u8e of all hlgber pubilc and private schools. 12mo cloth ' II 50. , 4. ELEMEN1'ARY LINEAR PERSPEC1'lVE' OF FORMS AND SHADOWS. l'art I. PrImitive Metbod8. with an Introduction. Part 11. De, lvative Metholli. with Notes on Aerial Perspective. and many Practical' l<xamples. One vol. 12mo. cloth. ' fl. " " , 

II. HIGHER WORKS. , These are designed princIpally Cor Scbools of Enl!1!!eer· Ing and Arcbltecture. and for the members fsenerally of 
:���s"p[.?{1"o��'::':.H���s�'i.��s��rae ":�:� ����, 
�gr&r:���re�mfe"���!:a'Ylnf,'��Mr:.m;gffl:s-::l�:.r. cal. s:!!?��lliC�l3��\t� bVbl�Pl1'6mru.'JlrJWwt:.,�::8�.3· alJ'�r�c�f:a�t!:gr��rle :�i. '!':�ft':,��\U�: 
W�l.k iril&ff:31lPlli8'BLEMS OF SHADES AND SJW}I. '  OWS. A wider range of problems tban , can e18ewhere, be found In EnlllSh. and the principle. of shading. One 
v1h�v�iG:i� ·tr:li1l'i>���EC¥\O�� 'tr:ilngnlsbed by It; concise summ ry ofVB1'lousme,bod8 of perspective construction ; a lUll .et ot standard problems. and a caretal dlscuaalon ot spel'lal �ber ones. , With nUmer-' 0'l'V."r�li���T�vOb�o�AcirrNE CONS�UCTION AND_D..RA.lI'llNG." On a new IIlan. and enricbed by many Uandard and novel exawpJe. 01 presen. )!l'lrotice from 
���s��:�tS3::�:i'tl�i":,���'}..1�o"ol���::l��-'s.�f:' 
ClOj��1:�' ON POLYTECHNIC OR SCIENTIFIC 9CHOOLS IN THE UNITED STATES : TlmIB NATUBB, 
POSITIO� . AnIs, AND W,..NTS. 8vo. paper. 40 c,nt .. 

A FEW FROM: MANY TESTIMONIALS. " It seem8 to me that yO\!l' Works only need � �oroufn 
:fia��n3���il1fc ��nygx.�:�:tla"O'gl:,nent y uled n 

"Prof, J. G. FOX. .. Collegiate and Engineering Institute. New YOJ'k City." I I  I have used several of your Element&l'1 Works, and believe them to be better ad�ted to the purposes of In· structlon tb"n any others w�, H:",��c'l::lirf.1f.alnted. 
.. pre'l.�e 0b,�;il ,a:�s���w.�phlcal Engineering, Laiay· 

.. Your Wore appear to me to 1111 a ve!'Yimportant gap In the literature of the subJectl treated. Any effon to draw Artisans. etc. ,  away from tbe ' rule ot thumb.· and ldve tbem an insight , Into p.rlnclples. 18 in the rlJ[bt olrectlon and meeta my beartiest approval. Thls ls me dlstlngnlsblng feature of y.��J.e'll�nl�ri JY;!fx\s. 
.. Lawrence 8clentUlc School. Boston. 'Mass. " 

·�if��::'C::-s ��eb��rr:n:�:�t:�h{,".:;,tsp�tge:'� fnd problems proper to be taugbtto a,r.tuden.s in Inltl· tutions ot Elementarr lnsknction ; tbe latter. tbOle 
��n:� t¥::"ll:,:���uile't,tgbl�egarl?tg(gt t:ch��'iIa\.l)u..'ii 
High Schools andAc:Zmles:lJ:tbe'll�er olle. 1n Schools oCTecbnology;. PreBldent :U�I::;r81fo�r:�e.ota. " *." J. W. & S. ·s classuled Sclentlkc Catalope free by mall to IIny addreu, 

MAGIO L.a.KTBIlKS. II1nstra�ed Priced Catalope lent free. T. H. MoAL· LISTER,-OptiOlan. 49 Nassau Street; New York. 

FOR: SALE-A well knoWn Foundry and Machine ShoPAin the City of Louisville. Kdi" with 
I::::::I��:�Il'tCof ��:� Co:a=:��r \On��es.1YI� &c • •  aud a good buaineea established for more than t!:r�t:rl.e;.'iti �h:Ol:l��:3'er;'d&a�=lt?r ��� ferma and jlatalQg1!e of m!'!lliwery, toolB,Jlatterns, &c •• addre88 STEPHEN E.JONES,l,4 Cen .. e St .,Louisville.Ky. 

PATENT 01 the best Hydrant made for sale, or wllhell tbe, rlJ[ht to man.fac�re It. Address 1'. R. BAlLEY & VAIL, Lockport. N. Y. 
SCHENCK'S 

VVATERPROOF TAGS AND 1ABEL& , Dampness or el<posure to the weather' lias no elfect ilpon them. ' 11 .00 to 14.00 per 1000. Send for sample. Manufacturer's Depot, 90 Ann ��.�r:L __ _ 
ORCYllHll'liEIEJlI.f1t 1r'ltR,wtlllR1 
Aekno'IVledge4 tbe best 1n tbe world tor tone; toflch and durability. Descrjptlve Pamllblets free. Address MATHUSBEK PIANO M'F'G CO. , New Haven. 9onn. 

DAVIS" 
RECORDlNG 

GA U G  E: 
Adopted by tile u; S. Board of Supervising Inspectors. ' 

IF' Simplest and 
Cheapest, NEW YO� STEAM GAGE CO • • 48 Cort�:�d\-��k 

MOLDING, MORTISING, 
TENONIBG II: SlIAPING 

ltI A. C D .l N E S ;  
BAND SAWS,-

SCROLL SAWS 

Planin[ & Matchinl 
MA.�BINE8, "., 

a:t;��SH��:rc?; t:�· 
pr-- Superior to any In use. J. A. FAY & CO., 

CI1I'CINNA'I'r. ODrc>. 

r QOO AGENTS WANTED. -,-, Samples 
() 'sent tree. with terms to clear from .5 0 tiO p.r ay. 'rwo Lntlrely' new articles. ,aleable as �ouI'\ Add .... N. H, WHITE. Newark, New Jersey. 

Rip 8 Incb lumber with ease. Thousands In use. Agents wanted everywbere. HILLS & HOAG, 82 Courtlandt Street. New York. 

P A T  E N T E  E S ,  
WHO WISH TO REALIZE PECUNIARY 

benellt from their Inventions. eltbp,r by sale of their rights. or partnersbip WIth capitalists, are Invited to send for our explanatory circular. Many valuable labor saving Inventions are lying dormant which ml"bt ,realize a , Cortune for their owner!, It brougbt properly before the puhllc. E .  E. ROBERTS & CO. , Consulting 
Englneers,15 Wall Street. New York 

FOR SALE CHEAP-A large Mili and 
Water.Power, at Paterson, N.J. Terms easy. Ad· 

dress Box 114. Paterson, N. J. . 

OTI' ' S' SAFETY HOISTING 

Machinery. , OTI�J BROS, a; CO. No. 34S BROADWAY. NEW YORK. 
• 

PORTABLE STEAM ENGINES, COMBIN-IDII'tbe maximum of emclency, durability and econ· oml.lI wlEh tbe minimum of weight and price. They are 
:�e.e ��f�::�t���a���o;:g���s�8.9""e&��1�ti�� circulars sent.f.nc�IWgl"H�'y �1:IiJ�:tawren�. Masl. teo Cortlandt st. New York. ' 

NtagaJl'a Steam Pump. 
CRAS. B. HARDICK, 

28 Adams st . .  Brooklyn. N. Y. 

AGENTS ' ' "  AGENTS ! AGENTS ! ! - We will pal iUo per week IN CASH, and ex
]��'!,':;.stI!fnl0k-:fsJi:�� wl��:sengage wlU us at once. 

. F. A. ELLS & CO. , Charlotte. Mlcb. 
YODELS FOR THE PATEN1' OFFICE, 
'il��&�x8l'>�:!. mac::�'k'{:���:����r J��� ' St; A speclal shol) nt Models. Many years expe· rlence. Reter to 8c American omce. . 

PATENT IMPROVEJ) 
VARmTY MOLDING IlACHINERY 

CIRCULAit SAWabBENCHES. For Machines and Information. address J. P. GROSVENOR, Lowell. Mass. 
CIRCULAR SAW MILLS, 

G ULAY AND 'TIMBER MILLS : HAYES AN!) N ·S PATENT DOUBLE PARALLI!:L I!:D!lER� f;:A �s:1b1j,VAl�%&tr3E T��\� �IlJfs. ond Sa MIl! lII aclIlnery generally, Manufactured by ue WASHINGTON MACHINE COJlPAlI'Y. Address LE R0l..�Olff;; \v�f�:::' on Co • • N. Y. Send Cor illustrated Circ�ars and Price rnts. 
To Electro- Platers. 

BATTERIES , CHEMICALS, AND MATE- RIALS, In sets or slngl� with books of Instruction. manufactured and sold by--r .. OMAS HALL, Manutactur· 10If Electrician, 19 Brom
, 
lIeld street. ",oston, Mass. lIIus· tratea catalogue sent free on .ppllc�on . • 

STAVE MACHINERY-And WOODWOR I'H PLAN ERS for 12lears a speCialty. , T. H. RICKER & SON • HarrlSoll, Me. 

© 1872 SCIENTIFIC AMERICAN, INC



MARCH 1 6, 1 872.] 
A New and Valuable Boot. R E C O R D S  

THE OF 

� �IIVN � E - Rl1 �OID - -1Y% , At , :B::Eo:ar � � J)j � J)j � - UNITED STATE] WATCJI co'a WATOHES. 
FOR 

1 8 7 2 . 
Being 8 Comlendlum of the Sclel)tlllc Progress and Dis· co;.e,;iJ.gf � �t�:Nj�t�· a� W�g�. oct':::dso�lyn. 

-boun'ff in muslin. $1 .50 : extra blndll!g. half calf. $2. Postage 24 ets. Munn & Co . •  Pnb· lishe�r
' �e��[�:"�itl:;"���!N ?lIlce 

This new and elegant work presents, In convenientlorm, notices of the leading subjects and events. pertalnln,\ to 
�c,1:tn�:·a��at.fbaev"p�gculs��f���I'in���e�,o�i-t����bft� works Is dnly chronFcied. with illustrative engravlnl!!l. The LBADING DISOOVBRIES, facts, and Improvements, In 
fh�e��gJ'urA��"':;�' ��fe:e"ee:,�fe Nr��o'"r"JlJI�g.PIi�� trated. Sketches of prominent sclentillc men. with lIIus· 
¥:����. ·tf�r�1:�n.aB�r�"l::��:sr�)\';.�f:;":nt.r�:�� cllel. The Mont Cenls Tunnel the Hell Gate works. the Brooklvn Sns"enslon Brld"e. the ·  Hoosac Tnnnel. the St. Lonls Bridge. the United States Patent Olllce. and other works are II . nstrated A large amount 01 nseful lnforma· tlon. tables. descrl"tlons of fmlfovements. with engrav· 
�r.r:.'te ';��:�!'l�e:r:��u�'l.�Uld hti'a��o� ���e I�f ���� library. Sent by·mal1 to al1 parts of the world. on receipt 01 price as above. with the postage. Address 

MUNN &: CO • •  
Olllce o t  SOIllNTTFIC AMEUICAlI'. 

37'· Park Row. New York city. 

B A I R D ' S  

FOR PRACTICAL MEN. 

B Y R N E ' S  
PRACTICAL METAL WORKER-A NEW EDITION. 
The onlll American Book treating "racticallll "pon Hal· 

l.able lron Oa8tlngB . JUST READY: TUB l'BAOTlOAL MBTAL WORKBR'S ASSISTANT : Com. prlsing Metal1urlrlc Chemistry ; the Arts of Working all Metals and AHoys ; Forg1nj of Iron and Steel ; 
�:�a:lna'l,dal-�u'{.�TJ':J'M,�ks r�t%'lee�n�e�I�Iw.� ��rJ::�: �i��n�����slht�����r ��;�:s:::t:�sd Tools employed by Metal Wor�ers . Wltb the Appll·. cation or the Art of Electro.MetalJur!!!. to Manufac· 
!�tJn!o�ot,,::s;Jr��I��cH��';,�eerif'.;;t:�r�::�L�'ii'! 
R���rtlu:leO\I�:f��r���ffxnuec;��e����.a:.r�d t::,�-proved edetlon. to whicb Is added an Appendix. con· taming THB :MAWUJl' AQTUSB 011' RUSSIAN SHEET iRON . By Jolm Percy. M .De F .B.S. THE MANUFAOTURB ?:�!�i=�rs�i=�� BA8r�.8F::'i!r.PJ�=:�3 Enlrlneer . With over sf,. Hnndred 'jj.Ilravlngs. illus· 
�ltl�s�:;:ry branch of the subject . '7. by man. free 

rII'"' �bls l' a &Teatly Improved edition of a well known 
:d�:gri�lUable book, whlcb has gone through numerous 

ar" The above. or any of my Books. sent by mall . free of postage, a� the publication prices. 
My CATALOGUE OF PBAOTJOAL AND SOII!;l!fTIFlO :BOOKS. �E�Jl:�' Bvo. . sent . Dy mall. tree ot postage. to any 

HENRY CAREY BAIRD. 
INDUSTRIAL PUBLISHER. 

406 WALNUT STREET. Philadelphia. 

MACHINISTS' TOOLS _-Send for Illustrateli Catalogue. CHAIi!. GOOC·H. CinCinnati. Ohio. 

MIOROSOOPBS. Dlustrated Price List sent free; T. H. lIlOALLISTER, Optician. 49 Nassau Street. New York. 

P. BLAISDELL &: 00. 
MANUFACTURERS OF FIRST CLAS� 

MACHINISTS' TOOLS. Send for Circulars. JackBon st . ,  Worcester, Mass. 
_--- Z i11.:t.U.III·'m".u: .... ij' • .,. ... 

- PRIHaS'S � . I M P R O V E D  F O U N T A I N  ' P E N .  As now improved, the mO)st perfect _pen Jll3nufactured. WrJtcs ten honrs with one IIIUng. Saves one·thlrd the tim". fIl""Slogle Bens can be sent by mall In a re'f1;stered letteI' . Send for Irculars. ��'lf8S'�'ll'fr'hl'J'{!; y 
212 Broadwav. corner Fulton St. , New York. 

Highest Premium awarded by American Inst. Fair. '1871. 

C A  U T I O N . 
Purchasers and consumers of PRINOZ'S MBTALLIO PAINT will please [ ee that earh package has our trade mark, and name on the Side, as Ml.neral lind other worth .. less p&lnts are frequently sold upon the merits. and often 

in th....,ame of PRINOE'S MBTALLIC. to the great loss and 
in]nry of the consumer. For sale by the trade. snd PRINCE & BASS, Manufacturers; 98 Cedar st . •  N ewYork. 

M' OULDINO rli aCHINE tor Sa.le Cheap.
Smlth'� S in 4 sided MoU1<Ieb lfBW. • lIILI • •  C.l.AJU(J;: 011\ 00. 0 Milk III. , Bo�ton. Mass. 

'Watel. No. :1.080, U. S. Watch Co • • Stem·Wlnder-yarintlon. » SctoOttds lu :1.4 11ConthR. 
, L. E. ('lllTTENDBN. la/,fJ Reg. U. S. TrtaB. 

,
Watch _No. :1.:1.114, U. S. Watch Co • • Stem-Winder-variation, 6 seconds in seven month •• . A. L. DENNIS, Pre8. N. J. R. R. &; T. (Jo. 
Watch No. :1.03'1, U. S. Watch Co •• Stem-Winder-variation . only 5 seconds.per month. 

. DENRY SlllTH, Treas. Panama R. E. Co., 88 Wall St •• N. Y. 
Watch No. 1161.'1. U. S. Watch Co.-variation, 15 second� in tw�lve months. . I. YROOliLU!, EngI.Mer N. Y. (J. &; H_ R. E. 
Wate', No. :1.804, U. S. Watch Co.-variation, 8 seconds in 6 months. " 

H. COTTRELL, 128 .Front Strtet, N. Y. 
Wat .. ,_ No. 111.,039, U. S. Watch Co., Stem·Wlnder-variation . or seconda ln fonr months. • S. 1If. BEARD, f/,rm Beards &: (}umm4ngs, 128 Front Strut. N. Y. 
Watch No. :1.0,548, U. S. Watch Co .• 8OOm·Winder-variatlon, 5 .econda per month. 

Z. C. PRIBST, AB.'t Sup't N. Y. Co & H. R. Jr. .Jf"atcl. No. 114,008, U. S. Watch Co., Stem.Wlnder-vnrlatlo!!: 6 seconds in jive months. CHAS. U. WOLJf,Jir116 Ch.a8. u. Wolf &: Co., 1'earI Pt'l CillCln1lat', Q.UQ. ;  

Price Lists C"rnlshed the trade O il  application, iucloslng business card. For aale b y  tho trade geJIera\Jr; 
Ask your JcW'cler to l!!Oec the;> MARION 

WA ,- c a 8 8 . 
BEW AJlE of worthle8S imitations with w7ticl� tlte count·ry is flooded. To a'IJoi(l impo

Bition. 868. t1�at tM worda HARION, No J., are engrawd on the plate over tlte Hai'fll-Spring 
Barrel. .All otlters are 3:pUriOU8. • WRO�\.ALTiEROOKS . United States Watch Co. 

. C I LES, BRO. '" CO., C I LES,  WALES. '" co., 
83 JI.lld 86 State Street, Chicago, III No. 1'3 Maiden Lane, 11 ew York. 

Reynolds' 
TURBINE WATER WHEELS. 
Tho Oldest and N ",west. A:! others. onlY imitation. of each other In �elr strife after complication. to 

confuse the public. We do ·not boast 
:J���t����t::f'�i,���ta::�:! I� �."y:!�t:-:t �� ifr'i:COT• 

GeaJ'lnc. ShaRlnl(. 
T.H:E HYDRAULIC ROTARY GOVERNOR gives to turbine wheels. under !!!IY per cent ofvarl· atIOn. speed equal to steam power. Warranty unHmlted. Address J. S. ROGERS. TR . •  19 John st .• Boston. Mass. ELECTRIC APPARATUS for BLASTING 
GE��IE�u�lW'6S'lN �?� . .  m��!ua&e�U:�lr Sr.� Boston. Mass. . . C.nslstlng of : . Electric Batteries of various mes. . . Electric Fuses of any required length. Electric Fuse Heads. detached, Connectll!g Wire. Leading Wire. &c • • "e. 2lend for Circular • .  
RIVERVIEW Military Academy. Poughkeepsle •. N. Y. A tborouf\h.golng scbool for bOYB. 
Wood Workers' Tools, All the most approved brands. such as Balle,s Planes. 

rJ��!����'¥'2�'.��1�';.�c;,hT!'�r:.':H.��I�ltiJ-r���: Wrlght's Floor C1anlJls. &c. &c. A. J. WILKINI:!ON & COlS Tool Store, 2 Washington St •• Boston. Mass. 

NON·EXPLOSIVE. 

B.OPBB. BOT · .a.m 
ENGINE COMPANY, t24 Chambers St • •  New York. 

Buy BARBER'S BIT BRACE. 

THE Union Iron Mills. Pittsburgh. Pa. The attention of Engineers aud Architects Is called to .our Improved Wrol!glit·lron Beams and Girders �patent. 
�. I:o:,,:t,��htt':,,�:m����g ,:,�I�t,��\ro��f:�� � ':.�S mo'te of manufactui-fng• are entirely a\,0lded1we are pre· pared to furnish all sizes at terms .0 favorab e as can be obtained elsewhere. For descriptive lithograph addre.! Oftl'lltl1e,KlomanII Co. Ulllo� Iroll Mmo, Pitt!!lltt'l'lrh I.'a. 

OF lIIanf'g Chemists. 
BXTDAC'l'S &; CAItMINES } TAY!.OB & BABI<lI. B, 

I R D I G  O . Lowell. Mass. 
THE . WOODWARD 

S T E A M  P U M P. 
E���d$'i!���t;.t:����e8�"jt:f��.sr�Kd�dD�� era In Wro·t·lron PllIe.Boller Tubes. etc. HoOOls,<'lhurches. Factories. and Putilie BuildIngs heated by S�eam. Low l'ressnre. Woodward Co • •  7& and '18 Center at • •  N. Y. 

PBB. 429 Lexln�on Ave· Chell· 'cal AnalysI's 
} Address Prot. J.  C. Du· 

• ntIe. New York City. 
1882. SCHENCK'S PATENT. 1871, 
WOODWORTH PLANERS And Be·Sawing MachlnesiWood and Iron WorklnJl: Ma-�lt1f.YM��'::n. ��I��8a:�ci18 fl�it.���Y��� 

:�i Treei ! �:���. PlantS ! ��:�: Seeds ! 
1f.p/e and Crab RootU1'�, b·est sortBs 10.000 . • • • • • • •  e50.00 ar. Std. Extra, 1 vr.1 artlt tt. &c. , to 4 ft  • •  doz •• 2.50 P�'WkIt'p:a�\i lffo�: �s.!%.�:- t�: : : : . : : :  :1�:� gB. SOft MaPle. 1l000. t1 , AoIi • •  ; Elm . . .  _ _  • •  _ _  • 2. 00 . us rated Catalogue...,OO .JI�g� and New Price List. lOc. . 7. A. PHO ... NIX. BlOOmington. D1 .  

MACHINERY 
NEW and lld-HA.ND • •  -Send for CIrcular. CuAs;PLAC1! , & CO • • 80 Vesey st. . New York. 

8AVE 20 'DOLLAR8. 
BUy the · CBLEBB.o.TBD WILSON SRUT7'LE 

SEWING MAClRINE. The beot lu \ he World. 
Fot Bale Evervwhere. AGENTS W ANTED In unoe-
w.�:o;���G �o:J��������::���o�d,Tt: 
1.0 • •  0., Pldla •• Pa. , or. TOT B .... dwll7, N. Y. 

BUERK'S W ATCHMAN'S TIME DETECTOR.-Important for all' large Corporations ;,� ::�'g,��r��urc,::,,;c��s;:;,�r::Igf :�'::t����� 
�atrolman. &8 the same reaches dltl'erent stations of his eat. Send for II Clrcnlarp. o. Box l�oorB�.Y:nR�ass. N. B.-ThiS detector 's covered by two U. S. Patent!!. Parties using or selUng these Instruments without autho· rlty from me will be dealt with accor� to law. 

UNIVERSAL WOOD WORKER, 
HORIZONTAL AND UPRIGHT BORING MACHINES. MoBETH, BENTEL & MARGEDANT. Hamilton. O. 

AGENTS WANTED to sell articles needed 
by enr, olle. AddreMi PLUMB oI! CO,� Pbl1&- .PII 

1 86 

MlIliDg MachiDes. 
STANDARD. UNIVERSAL. INDEX A�D "- PLAIN. In every. variety. of unequalled design and 
�s:h�I����a�fifj,.:e:�J��u��;;�i��I'l18: Street. Boston. Works at Hyde Park. 

HILL. CLARKE & CO . •  80 :VIILK ST .• Boston. 
S T E A  �NiI�Edf'H�� DIAW'»S W U M P S ,  AND TUB Best Class OF ·NBW ElfGLAND 

I R O N  A I � c'Lfl � H R� ? R K I N G 

A GENTS WANTED. Agentsma.kemoremon-
Cree. UG��%� �'C��'.Wtn� ��%\W.����pt.�f:���lf�� 
RICHARDSON. MJrnIAM & co. Manufacturers 01 the latest proved Pateut Dan, leIs' and Woodworth P1anln s. MatchIng. Sash 
��I���:P'f!Ir�:l:.�n��I!.8,!1� �a��lrF.·.�:� Arbors. Scro!. SaW8\vRallwl!r.' u ·o • and RIp· saw Mn· 
����SIn��kgf,,*�od.�gr�rnI� Lat • �'}.t!1�0�: and price lists Bent on aPllllcalfton. actory. Wor. cester.Mass. Warehouse. UIlLlbertv st. . .... York. 1�. 1 �HINGLE AND BARREL MACHINERY>Improved Law's Patent Shingle and Heading :M a· ch ne simplest and best In jlse. Also. ShinKle Heading Bnd Stave Jointers. Stave Ejluallzers. Heading Planer. Turners. etc. Address TREVOR & Co. , Lockport •. N.Y. 

PUMP§ -For Description. Price 
• Lists etc . •  of the Best CentriI'n

�l Pump ever Inven ed, with Overwhelmln� T's�lmony 
1I'.1:�V;}��8.fars�'bw.ilb��r�:�t��fv�lfe.W. �. ) to 

LATHE CHUCKS-HORTON'S PATENT . from 4 to 98 Inches. Also for car wheels. Addresl E. HOR'lON & SO]l . Windsor Look,. Conn .. 

C INCINNATI BRASS WORKS.-None but ) \lest ql)allty of Brass Work for Engine Builders and Steam Fitters. F. LUNKENHEIMER. Proprietor. 

SCIENTIFIC AIERICAN 

For 1872. 
A year's numbers contains over 800 pages 

and makes two volumes, worth as a book of 
references, ten times the subscription price 

IIRGB.A. VDTGS 
by our own artists. will not only be given. of all the best 
Inventions of the day. but especial atOOntlon will also 
be directed to the description and l11ustratlon of 
LEADIW6 ItANUFACTURIN6 ESTABLISH· 

MENTS, lIU.CRINES, TOOLS AND 
PROCESSES. 

Inventors and Patentees 
will :Ilnd In each number an olllcial LIst of Patents. to· 
gether with descriptions of the more Important Inveu· 
tlons. We sqaIJ also publish reports of decislons m Pat· 
ent Cases and points of law affecting the rights and inter 
ests of Patentees. 

THE NEW VOLUME OF 

_- -- �J .& '"  
..., � �fjI�� �__ � u � 

cOlmnenced JANUARY FIRST ; therefore, now Is the 
time to organize Clubs and to forward subscrlpt.lOns. Clubs may be made up from dltl'erent post olllces. 

TERMS FOR I S 711. 
One copy. One year 
One cOPY. six months 
One copy four months · 
CLUB RATRS S Ten copies. ene year. each $2.50 l Over ten copies. same rate, each 
One copy of Scleutillc American for one year, and 

t3.00 
1.50 
1.00 

25.00 2.50 

one copy of engraving . .. Men of Progress." 10.00 One copy of Sclentlllc American for one year. 
and one copy of U Science Record, t t  

Ten copies ot " Science Record," and ten copies of 
4. 00 

the Sclentlllc American for one year • 35. 00  
C L  UB PREMIUMS. 

Any persou who senda us a yearly club of ten or more 
copies. at the foPegolng club rates. wllJ be entitled to �>ne 
copy. gratiS. of the large steel plate engraving. "Men of 
Progress. "  

Remit by postal order. draft or express . 
TIle postage on the Sclentillc American Is live cents per 

quarter. payable at the olllce where received. Canada 
subs�rlbers must remit. with suoscrlptlon. 25 cents extra 
to pay post ...... Address al1 1etterr .  and make all Post Olllce orders or 
drafts payable. to 

1YI1JH. '" 00.,  
S 1  PARle ROW, ltl:BW YORK, 

© 1872 SCIENTIFIC AMERICAN, INC



ildvertisement8 will be admitted on thi8 page at the rate of 
$1'00 per line for each insertion. Jiingravings ma� head aclverti8em�11t8 at the same rate per line, by meas

urement, as the letter-pre8s. -------

Ad apted to Mechnnlcal Pnrpose!!. New York 
_Ileltinl\" and P.ackinll:. C_o.�._�!... &JI.�!'.ark Row. 

A SPHALTE ROOFING FELT. 

A 'V ELL tested article of good thickness and durability. suitable for steep or lIat roofS ; can be appliea by an ordtnary mechanic or han� laborer. 
�eilae�OLa�I�����9�ge:r�?t�:et�ON�Y. �. M RTIN. 
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COLT'S ARMORY TESTING MACHlNE-
j Strength ofMaterlals.-The Colt's Arms Company, ot Hartford Conn. , is prepared to measur� the strength of all materials by its testmg machine, WhICh is capable of determhiin� strains from 1 oz. to 100,000 Ibs. t in speci-

:�rlsoz.°::;' 1����'ii'a�� I�Jtei� �el:.n�ge ��.1c:�r t��g�s� half a dozen speclmens of the same material, $25. See Scientific AmeriCan, March 16, 1872. For further information, apply direct to the Company. 

SPECIALTY. 
THE T ANITE CO., of STROUDSBURG,P A., devote themselves exclusIvely to the manufactu�e 01' goods conqected with Emery Grinding. The follow· l�¥a�����::�al�'!:f:,r �:ni %f���'��t��ei:ncheB diame-ter, and from l16 inch to 5 inches face, or thickness. The Tanite Co. 's Saw Gummer . . .. . . . . . . . . . . . . . . . . . . . .  $15 :: :: ,III No". 1 E1!?-e�y Gr�pderon. Ta'oie: : : : :  �� No . 2 . . . .  . . . . . . . . . . . 40 " on Table . . .  " 55 No. 3 . . . . . . . . . . . . . . . .  � " U Diillnond Tools . . . • . . . . . . . . . . . . • .  "' , . .  15 Address, THE TANITE 00., 

� -Sf"roudsburg, Pa. 

S I B L E Y' S  
Leveling In strument, 

MA.CHIlIJERY, 
SaCe .. , and Mechanical Supplies, 

A. S· & J. GE AR & CO . ,  
5 5  to SZ SUDBURY S'l'REE'l', BOS'l'ON. HASS. ,  

Foundry and Machine Shop for Sale, 
I N  CHARLESTON. S. C .  I will sell, at private sale, o n  reasonable terms, the Establishment belonging to the late William S. Henerv, situated on Meeting Strl?et, near the Rail Road Depo-t, the lot ofland, 180 feet, front by 140 feet deep, upon whIch there is a Machine Shop of Wood,  80x36, two storiesFoundry of Ilrlck. 52x44-a Boiler and Blacksmith Shop. 

L�t�:���lf��1��sDrWA��M��{l�:s�;o�s �t��i kYl�irsef� Machine and PattGrn Shop-Cupola, Crane, and Iron 
r;�l���aw�o���?tifih� !��giJoi���e:k�:�r������1�Cb&�� All the buildings are covered with slate. For further 
§'1f�\.I1Mli�o�:ftPt�\n�y?A'it�����!ref:���g: l)� WILLIAM 

RISDON'S IMPROVED 

Turbine Water Wheel. There are now several hundrerls of these in successful opcratioIl� Their �implc and tight gate, and t.heir econo miral use of water at all stages ot' the gate, makes them every wbere liked. 011e of these was tested by James Em· er�1lJ'Iffi?;d'{ht'1.�tveSIX ONE-HUNDilEDTHS PER CENT. Send for a circular. , T. H. RISDON & CO . .  
M.nutacturm of all kinds 01f��lt:a��1nrr;�a�'J�ei�: cular SawMIlls 

BABOOOK 

Fire Extin[uisher 
" ABSOLUTELY THE 

BEST PROTECTION 
AGAINST FIRE I" 

Send for " It's Record." 
F. W. FARWELL, 

Sl"cretarv. 407 BROADWAY, N. Y. 656 WABASH A VENUE, 
CHICAGO. . '  

STEAM PIPE AND BOILER OOVERING. 
ECONOMY. Safety, Durability. CHALMERS SPENCE Co. , foot E. 9th st., N .Y. , 12O'� N. 2d st . ,  St. Louis. 

Diarnoncl -POlllted 
STEAM DRILL S,. 

THE adoption of new and Improved applica. tlons to the celebrated Leschot's patent. have.made 
ll'6�'kdr:8�I:l'L'&G�U11th:�ap���I';,:I�egv�ic�':,"�;tYa�J economy · are .cknowledged bOf\:' In this conntry and Enrope. The Drills are bnllt of 'various sizes and pat· terns ; WITH AND WITHOUT BOlLERS"and bore at a uniform rate, of THREE TO FIVE INCH",S PER MIN UTE In hard rock. Th�y are adapted to CHANNELLING GADDING, SHAFTINGh TUNNELLINGt andrmen cut 
�1'"l'-dEalb']l i,M�::PANgR��'lIfuWs. Ff'lsT �01�� taken out, showing the charaoier of mines at any depth. Used either with steam or compressed air. Sirilple and durable In constrnctlon. Never need sharpening. Man· ufactured bv 

THE AMERICAN DIAMOND DRILL CO .. 
No. 61 Liberty St., New York 

$ dtntifit . Jtutdtnu. 

J O H N  A .  R O E B L I N G ' S  S O N S ,  llA.NUFA.CTURERS, TRB.N'fON, N. J. . 

FOR Inclined Planes, Standing Ship Rigging, Bridges, FerrIes, Stays, or Gny,� on Derricks & Cranes, Tiller Ropes, Sash Cor<ls ot Copper and Iron, Lightning Conductors 01 Copper. Special attention given to hoistIng rope of all klIids lOr Mines an<l Elevat<;>rs. Apply for clrcnlar, givl¥r price an,l other Information. Send tor 
raa:::E�����n co��r!�\��� h�h.r�f��:��li���t�ns: No. 111 Liberty street. 

LUBRIOA TOBS. 
DREYFUS' celebrated Self-act Ing Oilers, for all sorts of Machinery and Sharting, are reliable in an seasoDs, saving 75-95 per cent. The Self· acting Lu· brlcator for Cylinders Is now ado)lted by over 80 R. R. In the U. S. , and by hundreds 0 �l%1rl1f :mtJo!h-J��iM'1'i�e�l;c�l.�'J.� 

PAT. SOLID EMERY WHEELS AND OIL STONES, tor Brass and tron Work Saw Mills and Edl/e TooIR. NorthamotonEmerv Wheel eo. Leeds,Mass. 
Working Models 

The fact that thIS Ilnaltmg nas 75 per cent greater 
r!r�:r.�e:d��:r/����:6't���rg:':�!S�'l,"cot::�l'cn,.r.ot�� are also the sole RlsnufRctnrers of the CELEBRATED COL·' LINS PAT. COUPLING, and furnish Pu:lleys, Hankers, etc. , of the most approved styles. Price lists mailea on appli-cation to JONES & LAUGHLINS, 

120 Water street, Plttsbnrgh, Pa. W" Stocks or this Sbafting In store and for sale by FULLER DANA & FITZ, Boston, Mass. GEO. PLACljj & CO., 126 Chambers street, N. Y. 

I OQK--lIERE, YOUNG MAN ! HERE IS 
.J a chance for yon ! For sale (for a rew days only) a good Machine ShOy with a complete set of tools for building all kinds 0 machinery. Shop 85 teet by 28. 

fi,�':.��;��I:;���:���;,P:;�'i[����;::g':,,:-���olo��i�ci on the Hudson river, two honrs' ride :rom Albany, 18 _ miles from _S�ratog8, and a few rods from railroad and canal. Regular business center ; 21 saw mills cutting an �����il?!. J5g;'�rb::.tfl�s(fe�f �:l.:�m:,;� lI61��sd�5, �:.� 
���t����� �:c�f,�!�:�esT�yt :h��Z;�lr���e�u�h���;V�i�� 000 worth of machinery last season. Price very low, and tel�ar�::1;. t.P.wIN',I��:rdy iim� �.\.\<�oSlng out Bale, 

Damper Regulators . Pat .Gage Cocks . Boiler Feeders . 

.,.-, And E�l!erlmental MaclIlnery, Metal, or Wood, made to or<\lH" Dy J. F. WERNER. 62 Center st. N.Y. Send for circulars . MURRILL & KEIZER, Bait . .  Md. 

·Public Health Promoted ! Agriculture Benefited ! 
GOUrS 

PATENT ABSORBENT CLOSET & URINA L 

U The Goux system possesses all the advantages of he dry earth system without Its disadvantages ; is e�onomlcal, deodorizing, and self-acting. The whole refuse of every hou�e, as ex· 
��i:Pi������e %s�g��dd oT-�:(1'tu��� rgd��1��Ca�U�!s:i:d J��'rfn�����13 �� large communities . The alterations to the ordmary closets, to adapt them to the dry system, are less costly1n the Goux process than in any other, and it is applicable to the best description of houses, as well 8'3 t,o the dwellings of the poor. "
Scientific Am,rican, January 1. 1872. 

�- For further particulars, drawings. or specillcations of alterations, apply to, or address 

FOR 
SHEATHING, 

PLASTERING, 
ROOFING, 

DEAFENIN G, 
AND . 

CARPET LINING. 

.A 

Samples&cil'culars sent free,by . 
E ROCK RIVER PAPER CO., 

Chicago ; or, 
B. E. HALE & CO., 

22 & 24 Frankfort "St . ,  N.Y. R· 
Sole Agents for Eastern States. 

$20 000 IN PREMIUMR.-SIXTH 
, . Grand State Fair of the Mech�nlcs' 

and AgriculLnral ]'air Association of LonIsiana, WIll be held un the Fair Ground In the Citx of New Orleans, April 24, 25. 26. 27, 28. 29. and SO, 1872. Exhibitors are invited from every section of America. Those visiting the Fair by railway or steamer should procure their return tickets at the point of departure. Premium Cats· louues will be sent to anx address, free of charge, by aDplicat-lon to LUTHER HOMES. Secretary and Treasurer, Otftce Mechanics' Institute, New Orleans, La. 
�$75 to $260 'Per month, ;;:{l:n�e�:! �mDI.!'J to Introduce the llENUINE IMPROVED COM· j:jMO.N SENSE FAMlLY SI!;WING MACHINE. This _ Ma�hlne will stitch. hem, fell, tUCk, quilt, cord, bind, wbraid and embroider in amost superIOr manner! Price !:>only $15. Fully licensed and warranted for live year •. . PWe will pay $1000 for any macblne that will sew a 
dJtt��l:�'ig�r��::ft�it�c'l[�i��t�},a���:;::���n8�n�t �can be cnt, and still the cloth cannot be pnlled apart �without tearing It. We pay Agents from ,75 to $250 (1) per month and expeDsPs, 01' 8. commission from which bOtwice ti'at amount c�n �e msde. Address �ECOMB & ctl,fr0St. :f�ter:.'.M!a88. ,  P.tt8bU�� Pa. ; Ch.cago. 111. ; 

Machinists' Tools •. - < ., �, • OF EVERY DESCRIPTION. 
WE WOULD CALL THE ATTENTION of Railroad Companies and Car Builders to the superior excellence of our 

CAR AXLE LATHES .(GRAY'S PATENT), 
'CARWHEEL BORERS, 

HYDROSTATIC WHEEL PRESSES. ETC. 
NILES TOOL WORKS, 

omce 13.1 West Second Street, 
CinCinnati, O. 

Brass & Copper 
SBAMLIISS TUBIHG 

FOR LOCOMOTIVE, MARINE, AND 
STA'fIONARY BOILERS. 

Merchallt &. Co. 
507 Mo rket Street, Philadelphia. 

THE TANITE CO.'S GOODS are
' 

kept in . Stock, and sold at Jillctorll Prie .. , by CHAMPLIN & ��3::�e 2We'.��t �a.�l�"fo�·ihfhif::Ot��O �!e ��a Die Co. 's.goods, and Dealers In Railway, Mill, anN Ma. chlnists' Snpplles, . 

A. L. OSBORN & CO., 424 West Canal Street, New York 

FIRST PREMIUM (MEDAL) AWARDED IN 1870 AND IN 1871 . . Endorsed by Certillcate from AMERIOAN INSTI· TUTE as .. The Best Article in the Market." Also, manufactur" r of A,sbest08 Boiler FeItinlr, Rooting and Sheathing Fel .. , Acid. Water and ];'Ire proof 
x�WR�¥g�?S'A��ll';{L��t', p��xen��;E;�� ��b'iIlJg MATERIALS. JW" Descriptive Pamphlets. Price Lists, &c. , by mail. l E,tabU8hed t H. W. JOHN S, 

in 1858. 5 78 WilUo.m St., New York. 

FIRST CLASS TRAVELERS, engaged in selling Machinists' Supplies and MechanTcaTGoods, can obtain a lIberal commission by adding to their lists the goods of an established and well known Manufacturing Co. AddressMORGAN,P. O. Box 2,874.NewYork. 

F O R S A L E , 
THE PROPERTY OF THE 

ChalsaaMachina Works 
Norwich, Conn . ,  corner of Broadway and Willow Street 191 1eet front, by 10'� feet deep, embrac ;ng the suostantlal brick bl1lldlng, 40 by 60, four noors. lItted with the neces-
����!��sbg[13�aftlFol}'�It;�:'mf� s��,':�!-'l�fW,�m ";.�a coal llouse, toge�er with steam engine and bOiler, and a great variety of machinist's tools cOllsisting of en,nne lathes. hand lathes, planers. upright drills, gear cutters. and a very lsr\e and comylete assortment of small tools, �:;i��:' ���y k1�� �!�t,�!n":�y: sni�1>�U:�t������; thirty·llvc horse power, low pressnre manufactured by Hewes & Phillips, of Newark, tubular bOllerb.and costing In fnel I'or the necessary power of running t e fnU shop about one doUar per day. The convenient prOXImity ot the .jlroperty to the steamboat wharf and "illroad de· ' pots, make the location tor ruanufscturic'g parposes far more desirable than can be fonnd In Inland towns reo ducing expenses of transportation, in both material 'and mtl.Dufaotured Rroduct. The real estate, with toals and 
J:Ieaa��¥::lb;theb:u:g��s���ther or separately, as .may 

Apply to CHAR LES OSGOOD & CO., ___________________________ N������on�. 

KEUFFEL & ESSER, 
NO. 116 FULTON STREET, NEW YORK, Importers and Manutacturers of only IIrst class 
l) R .a  W I N G M A T E R I A L S ,  viz : Mathematical Instruments. Drawing Papers, Prollle Paper, Tracing Cloth, Chesterman's Tapes,. Cbains, LevelIng Hods, Hard Rnbber Triangles and Curves, Water· colors, Brushes, etc. A new Illustrated Catalogue and Samples of Drawing Paper will be sent on receipt of 25 cts. 

DRYING MACHINES for PRINT WORKS BLEACIl:ERIES.J;c. &c. CYLINDERS marle oi COPPER or;rINNED l"ON. SMALL SETS, to run In connection with . PRINTING MACHINES at prices ranging from lISOO'upwards. Also" Machines for DRYING WA"RPS ... and FINIS"HINGCOTTuN CLOTHS. Our newly PATENTED STUFFIN.G BOX 'illJllled to all machines. H. W. BUTTERWORTH & SONS York St • •  below Cedar St. , Philadelphla,'Pa, 

IRON PLANERS, ENGINE LATHES Drills, and other Machinists' Tools, of snJJ!erlor qnal� �i�;, o:n�a¥>'a�:'!.:.f!:��WE.Jf{l�J
o
�tA.Nti'} f�¥'nll: ING CO. , New Haven, Conn. 

[MARCH 1 6, 1 872. 
A .  S. CA.MERON & CO.,  

. ENGINEERS, 
Works. foot 01 East 23d 
street. New York city. 

Steam Pumps, 
�1�aJ'��� to every possi· 

Send for a Price List. 
11!AOE MAJ:lI( Union Stone Co. ,  aD. Patentees and Manufactnrers of 

ARTIFICIAL STONE &: 
andfMII�I!}�O!';.�':'��eel Machinery and Tools. Send for clrcu lar. 2tI11�r.��rRl.ss. 

L. WePond---New Tools. 
EXTRA HEAVY AND IMPROVED PATTERNS. 

LATHES, PLANERS, DRILLS, of all sizes ; 

MI11I;;eKI���ln����:a�l�a'���t ���t:�i;nt..,\'gd��g:�. 
and Stiears fer Iron. Ott ce and Warerooms, 98 Llberty st . •  NewYork ; Works -at Worcester, Mass. 
______ ----'A�.'_.C:C_'_. �S�T=E�B:::B:::IN=!', New York, AI/ent. 
PATENTS, Royalties, and Agencies nego· tlated In England, France. Belglnm. and Germany. Special Agent leaves for Europe end of this month. 1. D. POLLARD, Hydranllc and General Engineer, 128 B...!..�d�ay, �_��y':o_r}��.��t_!�ferenceB glv�l!' ____ _ 

VEIfE!E!RS, 
H A RD W O O D B O A R D S , 

Large and choice assortment 01 
FRENCH BLACK WALNUT. AMBOINE, THUYA 

To eth!�gi;'Rl�i�f.Hsiock ot DQ}jESl'I�FINE FIGURE!) VENEERS, .lIOARDS AND PLANK. W" Send fnr catalogne and price list. 
G. W. READ & CO.,170 & 172 Center St., N. Y. Factory, 186 to 200 Lewis st. , between 5th and 6th'sts. 

American Saw Co. , Manufacturers of 

And Perforated CirCUlar and Long Saws. A1BO Solid Saws of all klnrls_ No. 1 Ferry st . •  corner Gold street New York. Brunch emce for Pacillc Coast. No. 806 '  Front street, San Francisco, Cal. . 

Baxter En ine 

EN GINE READY FOR USE. 

THE BAXTER STEAM ENGINE Is mannfactnred by Colt·s Patent Fire Arms Manufacturing Company of Hartford , Conn. , wbose re�l1tation for {'xact 
�����nlsm Is well known, and who fnl y guarantee their 

EverY' Boller Is tested under Inspection of the Hartforu 
r::�':!n���:�r�':ts.�rance Company, and by them Guaran· 

We, therefore, feel justilled In claiming that In pOints 
of mechanical constrnctlon, safety, and durability. the BAXTER ENGINE has no equal ; 'while In slmpllc1ty of 
g��s;�y�!\�n, economy of sp8:ce and fuel, it stands WIth· 
sg�il�� Engines are now In nse. and giving entire sat· 
Slzes-2, S, 5, e, and 10-horse power. For Circu!frs and Price List, call on or addreS8 THE .BAXTER STEAM ENGINE CO., . 18. P�K -PLACE, N. Y. 

Swain Turbine. 
"OnrLow·WaterWheel from this on" 
WILL DO TEN PER CENT MORE WORK 

on small streams, In a dry season, than any wheel 
rii:),��\��ftt��.t.��ve the best resnlts, ln every respect, ofe��l�g�':r o�J���s:t Lowell, With Diagrams and 

:' THE SW A�N TURBINE CO., 
N" n:th Chelm8f'ord, Ua8., 

TODD & RAFFERTY, Manufacturers of Steam Engines, BOilers, Flax, 'kemp, Tow Bagging Rope and Oakum Machinery. Steam Pnmps and G'pvern! ors always on hand. AlsoA¥ents t'or fheNew HavenMan. ufacturlng Co. 's Machinists Tools. nrWe Invite espe. c!al attention to onr new. lmprove9..,Portable Steam En. I(lnes. W arerooms. 10 Barclay st. w orks .Pate""on, N. J . 

THE " SCIentific Amf.lfican " is vrinted with CHAS.ENEU JOHNSON & CO.'S INK. Tentll 8 11d Lombard sts. PhiladelphIa, and 59 Gold st. , Ntw Yc r I 
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