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Colt’s Armory 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 isalready well known
to engineers as the inventor of the steam indicator which
bears his name. The idea, of using an ordinary platform
scale to meagure the strain upon a gpec;men, is claimed o be,
original by Mr. Richards, and all'of the details of the appa-
ratus have been worked out by him.

The Company was led to build the machine, first, for its
own convenience and necessities; and, secondly, on account
of the apparent need of an atcurate testing machme 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 and oth-
er materials.

‘We give herewith an Bngmv-
ing which, with a detailéd de,,
seription’ of =the "ﬁaﬂnne, “will
‘sufficiently e.’xplam 1ts pnnmples
and mote of action. *"

A is the’ pla.tfonn of & fitty. -

tun seale, of which B'is the weigh
beam, with its’ sliding weight, €.
Upon the platforms, a cast iron-
frame, D, about ten feet hlgh iy
placed to receive the fixtures fo¥ '
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
.gerews, E, is shown in the en-
graving, the other is hiddéd by’
the frame, D. The screws carry
a strong crosshead, F, which can
be raised or lowered by twonuts,
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 a massive forked
lever (not shown in the engrav-
ing), which is beneath the floor,
and has its fulcrasupported 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, B, 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 &, the same result is produced.

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

To raise the fulcrum of the lever, G, a small hydraulic
jack, N, is used, to which the fulcrum is suspended. The
juck is fixed upon a cast iron frame, O, erected upon the scale
foundation.

If the foregoing 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 application of 800
pounds at K, and this strain will be measured by balancing
the weigh beum.

The specimen is supported on the platform, A, and any
weight which pulls it down will be indicated on the weigh

beam with great accuracy. This result cannot be obtained by
using straining levers alone, because the motion which takes
place in the specimen requires a very great angular motion
in the straining levers, which introduces several errors into
calculations based upon the weight applied-to the straining
levers to produce the strain. Now in this machine it does not
matter whether we know the weighiapplied at K, or no, the
strain will nevertheless be always accurately 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 straing, 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 fastened 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 crosshead. [See adver
tisement on back page.]

——————- @ S———————

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.

e ———————

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

zero, Fah,, iron breaks like glass—so says Dr. Kane.
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Railway Power 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
Boston and Providence Railway has now in experimen-
tal use no less than three different kinds of power brakes,
ene train each being fitted and operated by each of these
devices. Included in this number is the Westinghouse at-
mospheric brake, which we have heretofore described some-
what at length, giving some account of itssuccessful trial on
the Providence road, and of itsadoption 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 Times, we gave some
account of the details of this de-
vice, which, we understand, is
working very favorably on the
Providence road.

The last of the three isthe 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 Providence. One
of the noted 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 railway machinery; and
to this liberality the public is in-
debted for 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
experience. 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 suit*the 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. Inthe economy of railway
operation, the engineer of the locomotive exercises a most im-
portant influence. If heis 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 hundveds
of dollars, out of the wearing value of the rolling stock ;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 trainh by enlafging his duties, as must be done by the
use of power brakes, he will be likely to take a more decided
interest in the ease of the movement of the train, whetherin
starting or stopping ; he will take some pride 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 trouble
to decide which is the best; and they can only do so by fol-
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lowiné the lead of the managers of the Providence road,and
giving all these devicesaa intelligent trial.—American Rail-
way Times.

; e
INTERESTING LECTURE BY PROFESSOR TYNDALL---THE
IDENTITY OF LIGHT AND RADIANT HEAT.

Dr. John Tyndall, F. R. 8., recently lectured at the Royal
Institution, London, on “ The Identity of Light and Radiant
Heat.” There was a very large attendance, the theatre of the
In-titution being full to overflowing, so that many of those
present could find standing room only. Sir Henry Holland,
Bart., M. D,, F. R. 8., President, occupied the chair.

Profeszor Tyndall said that it was long a question in the
scientific world whether light and heat were the same thing,
or whether there was something very different between them.
Melloni, in some of his exp%riments, found that light would
not produce heat with his thermopile; butheforgot that the
human eye is a very delicate instrument, capable of being
excited by an amount of light which, when resolved into
heat, would give so little increase in temperature that no
thermometer in the world would detect it. Principal Forbes,
of St. Andrew’s, found that radiant heat, like light, could be
polarised ; and other philosophers have done much to estab-
lish the absolute identity of light and radiant heat. Mr.
Faraday showed that the magnetization of a ray of light had its
strict parallel in the magnetization of a ray of radiant heat;
and he did this with delicate instruments—so delicate that it
needed the utmost care and caution on the part of the observ-
er in the laboratory te see the effects. Since then instrumen-
tal means had been increased, and so much so that he hoped
that evening to be able to show, to thelarge audience before
him, many effects which had bitherto been confined to ihe
observation of those who discovered them and of-Students
who followed in their footsteps. -~

Heat was sometines associated with-ordinary matter, so
that it passed through it by *conduction.” In another con-
dition, heat fies through space just like light, and is then
called radiant heat. Light and radiant heat come both to
gether to the earth from the sum, so that the first task of
the investigator is to separate the two and examine their pro-
perties.

Professor Tyndall here threw a short brilliant spectrum
upon the screen, by means of the electric lamp and a single
bisulphide of carbon prism. He then held a red riband in the
red part of the spectrum, and pointed out that it there ap-
peared of a brilliant red color; when heheld it to the yellow,
green, blue, or violet of the spectrum, it looked black. A
green riband looked green in the green light, but black in
all other parts of the spectrum. He then said that the red
riband was not heated by the red rays, nor the green riband
by the green rays; but when they were placed where they

looked black, they were warmed by the rays falling upon-

them, because they absorbed the said rays, and wherever
there is absorption there is increase of temperature. Black
absorbs all rays, and it is black because it absorbs every color
of the spectrum. Only where light is absorbed is heat pro-
duced by it, and the heat produced is the exact equivalent of
the light absorbed. If a black riband could speak, it could
say in what part of the spectrum it felt warmest; and it
would say that it grew warmer as it was carried from the
blue end of the spectrum towards the red, but that further
on still, beyond the red, where nothing was to be seen by the
eye, it felt warmest of all. It felt warmest when there were
no rays competent to excite visioun at all. Every eye in that

* theatre was receiving, from the non-illuminated part of the
screen beyond the red end of the spectrum, rays which, mea-

sured by the force they were capable of exerting, were a
thousand times more powerful than the rays from the part
of the spectrum which was seen by the eye. .

. The lecturer added that he wished to prove this. He sub-
stituted a small round hole for the slit in front of the lamp,
thereby producing a narrower spectrum with curved ends,
e then placed a piece of red glass in front of the hole,
whereby all the visible rays of the spectrum but the extreme
red were cut off, and a small round circle of red light was
seen upon the screen, He then brought a thermopile so near
to the red circle 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 heat. 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
wasg 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 gould be measured by a galvanometer. The
thermo-electric pile is the most 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 lamp 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
@bove the mirror brought the rays to a focus; which could be
plainly seen because of the {lluminated dust in the air, The
opague Relution of jodine in bisulphide cf carbon was then
plared 1n front 81 the lamp, 56 on to gut oft all the light; but;

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 retlect the upward beam of light or
heat, making it take once more a horizontal direction. When
the light was cut off by the interposition of the opaque solu-
tion as before, heat rays wvere still reflected by the prism, as
proved by the thermo-electrometer. This radiant heat is re-
flected like light by a right angled prism. ’

The lecturer next proved that radiant heat is reflected like
light by curved mirrors, and can be brought to a focus like
light by lenses. In each case, after showing the experiment
with light, he cut off the visible rays by means of the iodine
solution, and then by means of the thermopile showed that a
radiant heat focus occupied the place where the light focus
had previously been,

In the next experiment, he proved that crystals of Iceland
spar which split a beam of light into ordinary and extraordi-
nary rays will do the same with rays of tadiant heat. A lit-
tle circle of light was thrown upon the screen, and this, by
the interposition of a piece of Iceland spar, was transformed
into two little circles of light a few inchesapart. Whenthe
thermopile was placed before either of these circles, and
while all light was cut off by the trough of iodine and bisul
phide of carbon placed in front of the lamp, the needle of
the galvanometer was deflected as before, owing to the Iceland
spar dividing the beam of radial heat into ordinary and ex-
traordinary rays, just like light. While the needle was de-
flected by the extraordinary ray of radiant heat, when he
turned the crystal of Iceland spar halfway round the needle
returned to zero, because the turning of the crystal removed
the heat rays from the face of the pile, and sent them to an-
other spot.

Professor Tyndall next showed that two tourmalines, when
crossed at right angles, stop all light, although the crystals
themeelves are transparent. In this position the one crystal
stops all the waves which vibrate in a horizontal pline, and
the other all the waves which vibrate in a vertical plane;
consequently none can get through the two crystals, and
darkness was the result. He then showed that, when a crys-
tal of mica is pushed between the two tourmalines at a cer-
tain angle, it would partially twist round the rays from the
first tourmaline, and thus allow them to pass through the
second one. Thus, as the mica was inserted, it seemed to
scrape away the darkness upon the screen caused by the

crossing of the two crystals of tourmaline. Professor Tyn.-.

dall next substituted two Nicol’s prisms for the tourmalines,
and the mica enabled some of the light to passasbefore; and
he showed that a piece of glass when squeezed, so as to throw
a strain upon it, had its molecular arrangement so altered as
to-let light get through the prisms, much as if the mica had
‘been used. In another experiment be showed that a piece of
right handed quartz, cut perpendicularly to the axis of the
crystal, gave a beautiful display of colors by circular polari-
sation.

‘While the two Nicol’s prisis were in position, the lecturer
placed a lens to bring the rays to a focus, and then cut 6fF all
the light by the interposition of the solution of iodine in bi-
sulphide of carbon. Then he placed the thermopile where
it could receive the dark rays, and there was a slight deflec-
tion; he proczeded to turn one of the prisms,and then a
larger deflection resulted, showing that more heat passed
through the crystal when in one position than when in an-
other. This fact of the polarisation of radiant heat, he said,
destroys many speculations once prevalent. It shows that
waves of radiant heat vibrate transversely; polarisation has
no meaning with respect to longitudinal vibrations, but where
there are transverse vibrations there is a power of polarisa-
tion, He then placed the crystals where they gave a small
deflection of the galvanometer needle; then by the interpo-
sition of the mica he obtained a large deflection, showing
that it acted upon radiant heat as it did upon light. The
pressed glass also allowed more heat to pass through the
crystals.

MAGNETIZATION OF HEAT.

Next he performed Faraday’s celebrated experiment of- the.
magnetization of a ray of light, and followed it by the mag-
netization of a ray of radiant heat—one of the most delicate
and complicated experiments ever shown to a public audi-
ence. First he took a parallel beam of light and heat from
the electric lamp, then quenched the light by the bisulphide
solution. The dark rays thus obtained were then passed
through a Nicol’s prism, and afterwards through » 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 conditions, 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 magnetic field, at once there was a deflectiun 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 a very small and sensitive galvanome-
ter had to be used. Professor Tyndall, therefore, had toillu-
minate tbe little dial of the galvanometer with one of his
electric lampe, and to throw an enlarged image of the dial
tpon the peraen by means of a lensand b plane mirrot placed
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at an angle of forty-five degrees; thus the movements of ‘the
needle were made visible to averybody present.

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
the forest trees their wealth of beauty, and how it comes to
pass that we have a sense of the beautiful which has grown
up,, jn-the midst of these agencies, and how it is that man de-
rives perfection and elevation of mind from the contempla-
tion of this beauty, he would answer that the cause must be
left for philosophers to discover. He thought, nevertheless,
that they would beable 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 J ournal of Photo-
graphy.
e ———

Lauzhing Gas,

Dr. Colton recently lectured in Brooklyn, giving some
practical illustrations of the peculiar effects of nitrous oxide
or laughing 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 life ; therefore, if oxygen were removed
from air we should die. This Dr. Colton 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 three 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 Houses 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 her 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 the 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 how 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. 'Then there was a dancer, who threw bis
legs about as if they did not belong to him, and had a desire
to get rid of them ; he was most amusing under the influence
of the gas, and.the audience were 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.

> S

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 ask 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.

o - —

AN esteemed correspondent, M., of Princeton, N. J., sends
us a letter in which he states that, some years ago, he
picked up a number of the SCIENTIFIC AMERICAN in the
office of a rolling ‘mill. His attention was caught by an ar-
ticle entltled “ How to make a toy steam engine;” and in
company with a schoolmate, he began to colistruct one, and
vltimately succeeding, his course in life was determined.
From this circumstance, he attaches particular importance to
practical scientifié instruction, ind rightly considers its gen-
eral disseminatisn to be ths dhief element in our modern

progress,
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THE NEW YCRK 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 thisframe
of wires stands a large “ annunciator,” similar to that used in
hotels; this is surmounted by a Morse 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; stands on a table, covered with glass and always ready
for use. At the first glance,one would say it was a rather
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 and dis-
patch.” -

To illustrate, Jet us suppose that an alarm is struck on the
gonz. 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 thrown at once into * circuit” by an operator, while
another places a brass button bearing the same number on
the spindle of the machine in the glass cas?,touchesa spring,
and off starts the automaton operator, strikifig 2—5—6 on
every fire-gong in the city, making a, pavse. of five seconds,
and then repeatmg the 2—5—8y 2mid yet again_repesting the
numbers after® similar pause. . While this. is going on;the

same operator throws the wires to the bell towers into circuit,

and the alarm 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 is to make a record of what apparatus is a.t
the fire, which is done by pulling out, from their receptacles
in a neat frame, cards bearing the numbers of thé-engines and
trucks which respond to a first alarm. This is scarcely done
before 3—3—3 is rung on the gong. This isa privatesignal,
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 s rung on a lit-

- tle bell. Occasionally this inquiry comes from half a dozen

boxes. .

By this time, the bells in the office have ceused their tink-

- ling, the automaton hags 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 affair or

a falge 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 similar way. In a few
minuses 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 during the night, or perhaps two or three
times, the roll ig called, to ascertain if the tower 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 respor ded to by the watchersstriking the numbers of their
respective towers on the gong in the office. As an instance
of how acute the sense of hearing becomes by constant train-
jng, 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 answering. For instance, if tower No. 6 answers
for itseif, 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.

Of course, where insiant 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-
gite poles. To prove that everything is in proper order this
harmonicon is thrown into connection with the other
macltinery, and if everything is rightacomplete octave from
C to C is performed. Should anything be out of order one
or more notes will be dropped, and the missing tone indicates
where to look for the trouble.

Like all other telegraph lines, accidents will happen to the
wires occasionally, and here 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

. ins;trument attached, and a current sent through the line,
wh ch travels until it meets the break, where; of course, it
stops; and thispoint is indicated so exactly thatthe operator

can tell almost the particular block in which the repairers
must look for the trouble—New York Evening Post.
e
THE YALE EXPLORING EXPEDITION OF 1871,

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

At a recent meeting of the Connecticut Academy,in the
library of the Sheffield Scientific School in New Haven, Pro-
fessor Marsh gave a sketch of the Yale exploring expedition
of 1871. The New Haven Palladium gives the following
summary of his remarks:

«The object of the expedition was to ascertain the charac-
ter of the three great basins of the West; that of the plains
west of Fort Lawrence in Kansas, that of the Bridge basin,
just west of the main range of the Rocky Mountains and
north of the Winter Mountains, and of the basaltic region
still farther west, through which flows the Snake river, and,
farther to the north, the Columbia. The party was in the
Kansas bagin in July, and worked therg-five weeks. The
region is a parched, barren country, covered with buffalo
grass, no trees, with but few streams, and what there were
were very low at that season of the year. The heat wasintense,
ranging from one hundred to one hundred and twenty de-
grees Fahrenheit. The method of work was to start about
sunrise and continue the examination of the country until
about 10 o’clock, and then keep perfectly quiet during the
heat of the day. Many of the party were unable to endure
the heat; the guide, an old army scout, was completely used
up, and the Professor confessed that he never suffered so
much in all his life. There was constant danger of sunstroke,
and at every step each man erept under his horse for a mo-
ment’s shelter, The results of their work were most satis-
sactory. Several tuns of valuable fossils were gathered.
They were mostly remains of great reptiles, corresponding to
the popular idea of the sea serpent. One they exhumed

huge winged reptiles, one of which must have measured at
least twenty-four feet across the wings. The largest found
in Burope of equal perfection measures only three or four
feet. The most curious of all their discoveries here was a
fossil birg, five feet long, which is like nothing ever seen be-
fore. It appears to be a swimming bird, but has features
widely different from anything known. They also made
some discoveries about the extent of this great lake basin,
and fixed its northern boundery.

The next region was the Bridge basinin Wyoming. Here
they found another vast bed of fossil remains, that the Pro-
fessor estimates at a mile in depth. It is like the eastern
“basin in its deposits, but the animal remains are totally dis-
tinet. The eastern has nothing but tropical animals, The

‘onl¥y reptile found there is a turtle, and there are no fishes,

But a large number of ruminants.
the contrary, are nothing but reptiles. It seems to have been
an immense lagoon swarming with reptile life. They found
five species of crocodiles, six of serpents, and many lizards.
They discovered also mammals of the tapir family. In every
tenth layer of the deposit may be expected a different series
of animals. The deposits in which they are found are mostly
sand. The scenery is very peculiar, as it is the region of
cafions. The rivers have cut it through in deep gorges, sub-
dividing this deposit, and the tops of the intervening magges
have been washed down, leaving a region of conical hills
with deep valleys between. He should say they found in
that basin at least fifty species of animals entirely new to
science. It was a much more interesting country, as regards
its life, than the plams, for there was plenty of game. The
scenery of the Winter Mountains is very fine, the peaks being
very high, reaching fourteen thousand feet, and the lowest
pass is eleven thousand feet above the sea. From thisregion
the'party went to Salt Lake, where they made some observa-
tions on the past level of the lake. The Professor concluded
that at one time it musthave had an outlet toward the Col-
umbia river, through the mountains that form the northern

rim of the Salt Lake. Going northward, the country changes,
becoming a great basaltic plateau extending hundreds of
miles. Here they visited the great Shoshone Falls of the
Snake river. They are higher than Niagara, one fall being
two hundred and ten feet, and the gorge is much deeper and
grander. There are two falls, and astretch of fearful rapids.

A curious feature of the scene is that the traveller perceives
no indication of a river till he is close upon the ravine. The
count}y is a land of desolation. The only vegetation. is the
sage brush, growing 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 ilie cafions, 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 Columbia. The upper part of the
John Day valley abounded in fossilremainsof horses. They
were found of all sizes and all kinds, some three-toed, some
like those now living. This northern country is the grandest
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 of the kind
in the world. On reaching San Francisco, the ‘fatty broke
up, most of them coming home by rail, the rest, with Pro-
fessor Marsh, taking the Panama route. ...In'Central America,

In the western basin, on

a large number of antiquities were coifected, including a full
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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 archeology. 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.”
Ao G
PRINTING THE PATENT DRAWINGS,

We are indebted to the Hon. L. Meyer, M.C., of Pennsyl-
vania, for a report of a recent discussion in the House of
Representatives on the bill, to provide funds for the publica-
tion weekly of the drawings of patents, recently alluded to
in our paper.

The project of the Commissioner, which is to publish an
abstract with the drawings of all the patents, in the Oficial
Gazette at $5 a year, meets with general favor and has
passed the House. It now goes to the Senate for concur-
rence. In the course of the discussion Mr. L. Meyer, among
many other reasons for advocating. the publications of the
drawings, said ;

“ By placing every particular relating to our patented in-
ventions before the people at the earliest possible moment,
many a man will desist from mental labors which he may
find have been anticipated, and turn his genius into other
channels; while on the other hand, by a close study which
only this information and especially these illustrations will
permit, many scientific and valuable improvements will be
given to mankind. The project, I think, must commend it-
self as a most judicious one. Certainly it will have the ap-
proval of the people, and I hope there will be no dissenting
voice upon its passage.

“The publication of discoveries generates in others the
desire and the ability to add to the inventive arts. These
inventions should be placed before the country in the cheap-
est manner, but, at the same time, in such form that not
only justice shall be done to the genius of our inventors, but

| i h ecured to the co el
measured ninety feet in length. They found also fossils of”:credlt and honor & © the country

The Hon. Mr. Hoar, of Massachusetts, said :

«“ There are inventors all over this country who are en-
gaged either in perfecting old machines or inventing new
ones;and to whom a lifetime of laborious industry of mind
and body may be saved by a prompt and perfect diffusion of
this work.

“ These gazettes, if deposited in the public libraries of the
country, will be in a place where inventors will know where
to find them, and they will keep themselves posted in regard
to particular inventions, and they can send to the Patent
Office for particularsheets which contain the lithographs and
drawings and the printed statements of the inventions in
which they are especially interested.

“ Now, sir, this is a matter of immense importance to the
people of a district like mine. It is of importance not only
to the people of that district, but also through them to the
people of the whole country. Toshow howimportant is this
matter of inventions, eten to the agricultural districts where
not many mechanics live, I have only to relate one fact to
the House. Ten miles from where I live, within the limits
of ‘my district, was born a man who by a single invention
doubled the value of every acre of land producing cotton
throughout the entire South. Twelve miles in another di-
rection lived the inventor of the sewing machine, which hag
had an a}most equal effect upon the industries of the country.
Ten miles in another direction was born the man who practi-
cally introduced chloroform to the knowledge of mankind,
which for the entire world haslightened the pains of death, re-
moved the pangs of labor, and made surgery a blessing in
stead of an agony to the patient.

« Now, sir, each one of those three men—and I might in-
troduce several other instances of almost as much impor-
tance—was a benefactor to the entire civilized world. Each
of those men would undoubtedly have found an arrangement
of this kind of immense benefit to him in his study of inven.
tions.”

SIMPLE DISINFECTANTS.—AS a simple method of employ-
ing carbolic acid, C. Homburgh, of Berlin, proposes to satur-
ate sheets of coarse millboard with the disinfeetant 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 supeirnatant fluid is then to be
poured off, and the clayey mass thoroughly washed with
distilled water. Five parts of permangaunate of potash are
now to be added, and the composition, when dried, is made
up into tablets and wrapped in paper saturated with para-
fiin.

—_—— el o > e e

‘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. Spcerer’s, 27,000° C.; while Pouillet
placed it between 1461° 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, because applicable 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 hlghest furnace heat is not above 2000° C. (3600°
Fah.
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INTERIOR OF A GREENHOUSE.

The annexed engraving representsa 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, 43 feet
high at the sides, and about 11 feet from the pathsto the apex
of the roof. Itis divided into two compartments, one being
fitted for stove plants and the otheras a greenhouse. Each
division has alarge 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
roof on light
wooden trellis
work, In the
stove division
thereisalso a hot
water tank for’
evapbration.

The paths are
tiled and border-
ed with cement
eurbs, on which
upright supports
of the stages are
fixed. Ventilation
is effected by.
means of iron
boxes with slid-
ing covérs, '_bllilt .
in the outer walls
near thepath lev-
el, and by an ar-
rangement, gt the.-
apex of the roof.
This, asshownin
the engraving,
follows the form
of the roof, and
extends over the
opening made
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 sides; they are hinged at
the top, and may be all opened when necessary.—The Horti-
culturist.

P p—

'The Hartford Steam Boiler Inspection and In-
surance Company,

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

During 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
3811 were regarded as dangerous. These defects were as
follows: '

Furnace plates overheated and contorted, 72—28 danger-
ous; fractures, 145—86 dangerous; burned plates, the
strength being greatly reduced, 99—51 dangerous; blistered
plates, arising from a want of homogeneity in the iron, 119
—25 dangerous; 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 consequently overheated and buckled, and
greatly weakened, unsafely so for the pressure .carried.
Incrustation and scale, 144—15 dangerous; external corro-
sion, 73—17 dangerous; internal corrosion, 80—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 entirely 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 Jittle more
water than leaks out through cracks and corroded spots,
they are considered all right. Hence many steam users re-
gard inspection of boilers as entirely unnecessary. Theyhold
that a boiler will tell its own story,and give them due warn-
ing far better than an-inspector. ‘The boiler does frequently
tell its own story, and it is one the steam user does not
readily forget. As well might he neglect his house furnaces
or stoveg, and expect to escape accident and harm, as to
allow a boiler known to be dangerously weakened to go un-
repaired. Internal grooving, 9—1 dangerous; water gages
defective, 44—17 dangerous; blow out defective, 9—1 dan-
gerous; safety valves overloaded or out of order, 26—15
dangerous; pressure gages defective, 139—29 dangerous;
boilers without gages, 4; cases of deficiency of water, 13—8
dangerous; braces and stays broken, 51—26 dangerous; boil-
ers condemned, 13. There were 11 serious explosions during
the month, by which 13 persons were killed and 18 wounded.

—————— e — .
Fig Culture in California.

W. H. Haynie, at a recent meeting of the Sacramento

Farmers’ Club, gave his idea of the cultivation of the fig in

Scientific  Jmervican,

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 cannot be imported
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; and 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 subject, 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
him ten dollars a year per tree.

Fig trees must not be

INTERIOR OF A GREENHOUSE,

| crowded ; they do better standing large distancesapart, 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 made to cover a qua1ter of an acre. The Italians
dry their figs on dry sand.  This giving a uniform heat, and
they don’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
Agency, Feb, 20, 1872, by Mr. Samuel E. Jones, of Santa F§,
New Mexico. The improvement is in that class of projectiles
with which a sabot is employed.

l’z'j.,?.

Fig. 1 represents the projectile with the improvement at-
tached; Fig. 2 shows the form of the ring or band, which is
a part of the invention; and Fig. 3 is a section of the pro-
jectile through the ring, showing the way in which the ring
is applied, the patent covering an elastic prismatic ring, ar-
‘ranged in a prismatic groove of the projectile, this groove
being made to correspond to.the bore of the gun in which
the projectile is to be used.” - Frie

The prismatic groove is cut in the present instance so as to
form an octagonal section,the perimeter of which is lower
than the cylindrieal surface of the projectile, indicated by
the dotted outline in- Fig. 8; The ring, shown in Fig. 2, may
be of -leather, rubber; or other elastic material, which, when
slipped over the cylindrical part of the projectile, contracts
upon the prismatic bottom of the groove, taking the same
form exteriorly and interiorly, as shown in Fig. 1. '

In this manner, the ring stands owt on all sides of the pro-
Jectile, 50 as to form a shoulder, practically enlarging the sur-

[MaRrcH 16, 1872.

It is claimed that in this way a light ball may be projected
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 Fé New
Mexico, or G. W. Coffin, North Springfield, Mo.

New Method of Copying.

A novel method of rapidly and economically copying man
uscripts and designs, whether produced by hand or photogra
phy, has been invented and patented in England by M. Euge~
nio de Zuccator. An ordinary letter copying press is used for
printing from the design, which is formed upon a varnished
metal plate.  This plate, which is of iron, is either coated
' with a shellac var
nigh, and the wri-
ting or design to
be copied then
traced thereon
with a metal point
—or it may be
coated with gela-
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 the
other,sothat when
the pressis screw-
ed down, and the
top ard bottom
plates come intg )
contact, an elec.
tric current passes

The varnished
Yy metal plate, upon
which a memoran.
dum has Dbeen
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 elec-
tric current is set up; this action permits of the union of the
iron with the potash,and the consequence is thatprussiate of
iron, or Prussian blue, is formed in lines corresponding to
those upon the varnished plate. Copies thus produced in
blue ink may be printed at the rate of one hundred per hour.

- -+ e
Value of Salt,

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

"and wholesome condiment for our tables, but it forms an es-

sential constituent of the blood, and supplies to the human
system the loss sustained by saline secretions. Its antisep-
tic properties are invaluable; but although it preserves, it
ultimately changes and deteriorates the quality of the food
to which it is applied, rendering the same innutritious and
indigestible; for salt, notwitstanding its being a strong stim-
ulant to the animal fiber, is not convertible 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 all
the diseasesto which flesh is heir. Thé poor fellow eventu-
ally committed suicide. Only lately, 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 of
course disagree; but as variola is acknowledged to arise
from a diseased or poisoned 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-
tle stimulant to the stomach, and gives piquancy and relish
to our food. In Africa, the high caste children suck rock salt
ag if it were sugar, although the poorer classes of natives
cannot so indulge their palates. Hence the expression, in
vogue among them, “ He eats sal]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 stead. Indeed, so highly is salt valued in
some places—such as Prester John’s country—that from its
very scarcity it is employed as a substituteifor money.
———e——

THERE is a kind of granite, found in Finland, from which
glass is made directly. Its composition is as follows: silica,
seventy-four per cent; felspar, twelve; oxide of iron, three;

face of the ball on which the powder gas acts.
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lime, one; alkalies, with traces of magnesia, nine.
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MILLENER’S EXTENSION LADDER.

The object soughtin 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
ladder, 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
both light and
strong, it will, it is
claimed, be equally
adapted to farmers’
and mechanics’ use.

In the engraving,
A represents friction
rollers attached to
the stationary part
by 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 thispart beingin
contact withall the
rollers and sliding
between the side ;
pieces of the gta. . - =
tionary part.

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 by 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 self-acting brace, E, holds the parts extended
in any required position.

The friction roller bolts 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.

- —
MAGNESIUM IN MARSH’S TEST FOR ARSENIC,

BY JOHN C. DRAPER, PROFESSUR OF CHEMISTRY, UNIVERSITY MEDICAL
COLLEGE, 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 hydrogen 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
shows 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, @,
about one inch in diameter, open at both ends and six inches
long, drawn down atb ¢ to a caliber which will per.nit 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 bagse which serves the purpose of a support
admirably. At f, the supply tube, s, for the introduction of
acid and other liquids, and the escape tube, ¢, pass air tight
through a cork. The evolved gas is dried in a chloride of
calcium tube at ¢, 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 di‘ute solution of nitrate of sil-
verat &

When the instrument is to be used, it is dried and a col-
umn of pure mercury poured into the bend, b ¢. The cork

carrying the tubes, ¢ and s, is put in position and the redr c-7

tion tube, g, properly supported. Pure dilute sulphuricacid
(one of acid to six of water)is then introduced through the
supply tube, s, and a strip of magnesium, m, being passed
through the mercury into the acid, decomposition instantly
takes place and hydrogen is evolved.  Therate at which this

goes on is indicated by the passage of the bubbles through
the solution of nitrate of silver at %, 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 of the magnesium band slowly passed into the acid.
The purity of the materials is thus tested as in the case of
the ordinary Marsh apparatus, with the great advantage
that the length of the strip consumed is known; and the
quantity used inthe test for purity of materials may be pro-
portioned to that employed in the final examinatign. 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, s, and the magne-
sium leisurely passed into the mixture. A few moments 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 depoeifed in its char-
acteristic form and manner, and any portions of the arsenide
of hydrogen that are not acted on by the heat pass into the
golution of nitrate of silver at 4 and produce a dark brown
precipitate. i . .

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 detection
of very minute traces of arsenic, is not of any moment and
may therefore be ignored.

© @orrespondence.
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Observed Changes in a Solar Prominence,
Tothe Editor of the Scientific American : , i
While observing the sun on the sixteenth of February, I
saw a prominence which, in the many changes it underwent,
will illustrate the formation of the hydrogen clouds often

}:seen 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 greategt 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. The accompanying engraving represents
the prominence as first seen,
v

At 11:40, signs of separation began to appear where, a few
moments before, all seemed a compact cloud mass; and at
11:50 the two stems were only joined by thin thread-like
branches. 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 cut itself entirely loose
from the sun at iis base, but was not as yet free from the

Nl g
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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 geen issuing from the smokegtack
of a steamer at sea. The length of this streamer was nearly

150,000 miles. The oth:rstem of ihe prominence had nearly
faded out, leaving only a low stump slightly joined to the
northern stem, which had sunk back again to the chromo-
sphere. Increasing cloudiness rendered further observation
limposeible. 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 thisI 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, and 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
accomplished about 12 M.; I watched it for some time, until
its increasing faintnessrendered 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 statesthat he has observed‘the .
formationof these clouds in the coronal atmosphere. Ihave
many times observed these clouds, but have, without excep-
tion, been unable to discover any increase in their size; 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 wkich the observations made during
the last solar eclipse so fully confirm. JOHN H. LEACH.
Dartmouth College.

T+ Lo o
The Abolition of Models.
To the Editor of the Scientific American :

Your correspondent “ B” objects to the proposal of digpans-
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 thatthe drawings
are much better for this purpose in most cases, especially as
the models are very far from being complete, and thousands
of them are so broken up that it is impossible to tell what
particular patents they belong to; and in many instances it
would pizzle an expert to state what class of machinery thesze
fragmentary models are intended to represent. Of those
broken and separate pieces of models, there 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 fragments which liein theirappropriate cases,
as mentioned in my last letter.

Besides this trouble of broken models, there is another
reagon, that makes the drawings more reliable, whicharises
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
essence of the invention as patented, being entirely omitted
and only shownin the drawing and specification. In many
cases the drawing shows several modifications of the idea
embodied in the model, some of them so radically different
that noone would suspect that they had any relation to it,
except that tliey 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-gix different machines for various
purposes. How much could 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 examiners, who always
use them in making searches and very rarely look at the
models. Speaking for myself as an inventor who has had
considerable experienée, I know that an examination of the
drawings, 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 the
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 wasa poor rule that would
not work both ways,” as it prevented him from examining
the drawings now that he was only an outsider. This caused
him so much 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 retaining the rule in
force against all others. ;

The incident bringsup the question: Why 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, otherwige, the common people—such as Ericsson, Morse,
and other poor devils of like character—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 to 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 pori-
folios of drawings.

Waghington, March, 1872.
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Sulphite ot Soda Not a Cure for Small Pox,

To the Editor of the Scientific American:

An article entitled “ A Remedy for Smail Pozx, ete,” in
your issue of February 24, was cut put”and sent to me by a
friend, together with yourfavofable notice of the same.
Not long ago” much agitation wag excited by the vaunted
cure of cancer by means of a drug called cundurango. The
false hopes of cure by the many sufferers from this dreadful
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 wakefulness by the name of chloral
hydrate.

Not only is there harm created by improper use of reme-
dies by those who 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 foundation. There is great source of regret that you
were led to publish an article upon the subject named in the
paper alluded to, trusting more to the candor of the writer
than to his powers ot 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 constitutional symptoms referred to be
only explained by supposing the child to have small pox ?

2d. As physicians have of.en mistaken, in its early stages,
one kind of eruptive fever for another, is it not possible that
a non-professional as well as a physician might equally be
mistaken as to the character of the eruption noted in the
published case?

3d. Might not the suspicions that contagion might spread
from the loaned muff 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 studying medicine, he
was taken by his instructor to see a man who had a’slight
ragh, accompanied with pains in the back, vomiting, ete.,
which might possibly turn out to be small pox, to which the
man had been exposed. The student was cautioned never to
state that a given 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 remedies except a harmless placebo, the
rash had disappeared and the man was wetl.

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

The writer of this present article has been occupied, for
the past eight years, in studying the action of drugs by ex-
periments upon animals and by clinical observation at the
bedside. His faith in the enthusiastic testimony of the suc-
cess of a given remedy in the hands of well informed and
éducated physicians has been often shaken; and he believes
that one of the greatest obstacles,to the establishing of the
science of medicine upon an exact and firm foundation, is
this accepting a theory and calling it a fact. If it is dif-
ficult for an honest physician of large experience to believe.
that his patient recovers because he gave him warm water
to drink instead of cold, how much more difficult is it for a
man of rxlight medical education and little practical experi-
ence to determine the success of a remedy in a given case ?

Now observe how the enthusiastic candor of your corre-
spondent has led him to make mistakes: He says ““the Uni-
ted States Dispensatory giv:s in an ample detail the discus-
sion of the valuable properties of thisdrug (sodz sulphice),
by the Frenea College of Surgeous. in the thirteenth editori-
al article of the edition of 1871.” There isnosuch edition of
the work your correspondent refers to; and in the edition of
this work for 1870, almost all the articles are “ editorial ” ar-
ticles by Drs. Wood and Bache of Philadelphia. The name
United States Dispensatory was given this book by these
eminent writers; but the official organ of American physi-

INVENTOR.
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cians and apothecaries is the United States Pharmacopsia, 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 would feel insulted if he were told
tha' he had written as your correspondent 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, useful in controlling suppurative ul-
cers,etc. . . ... and in any disease in which purulent in-
fection of the blood may be produced by the same cause,
(parasitic or zymotic influences). They appear almost to act
as specifics in such cases.” “At a certain stage of cancer
they operate usgfully in the same way.” - There is no men-
tion of a discussion of sode sulphice by the French College
of Physicians and Surgeons, nor is_thefe 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 variety of cases lim-
ited its action to a very small extent.

“On the whole, and not to occupy more space with a state-
ment of claims which seem at present (April, 1868) to be ex-
cessive, we (Stillé, Materia Medica and T herapeutics) are dis-

| posed to adopt 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, and malarial affections’ (of course
including 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 pustule, and
purulent infection are equally unaffected by their opera
tion, ” (Bull. de ' Academia de Médécine, XXIX, 1008).

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 success in curing that
class of diseases to which small pox belongs.

Crude petroleum, though very useful in the treatment of
certain skin diseases, has caused death by its indiscriminate
local application to the whole surface of the body.

The popular use of vaunted remedies is an exceedingly
harmful matter, and occasions more work for the educated
physician. Ithasoften 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 out an
other fallacy. The best application for the sting of an in-
seet, or the poisonous bite nf a snake, is ammonia spirits;
though in snake bites it must be injected into the circulaiion.
[f"your correspondent had made the local application of a
Pstrong solution of sulphite of soda, and omitted the alcohol
and ammonia, he could have borne stronger testimony to the
efficiency of sulphite of soda in *“the sting of a male seven-
teen year locust.” .

Allow me in conclusion to state that some competent per-
son should write a treatise upon the popular akuse of drugs,
and scatter it far and wide. The effect upon the sanitary
condition of our people would be marvellous.

EXPERIATUR.

e
Shaving with Pumice Stone.
To the Editor of the Scientific American :

subject of shaving, in which the writer suggests, and he
probably considers it an original idea, the substitution of
pumice Stone for the time-honored razor and brush. Now, I
do not agree with your correspondent when he claims supe-
riority for what h'e suggests, as I have tested it, and the re-
sult was very unsatisfactory—a sore face.

As for the originality of the idea, I will state that, about
the year 1850, an article resembling a file in shape, and which
seemed to be made of a preparation of pumice stone, was
patented 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, but each time I discovered, through 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.

Shaving with Pumice Stone.
To 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
suffering with tender skin, cross grained beards, and dull
razors. ' Now, I have experimented, from the Davenport
tricks down to Solliday’s paper windmill ; and can truthfully
assert that I have suffered nathing that can compare with
this barbarous method of using pumice stone. I followed
the writer’s instructions to the letter, with the single ex-
ception that I rode no donkey or other hobby, for fear of
aggravatir 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
reads this, Yours in affliction, H. E. M.

——— e —

A REVISION of the existing version of the Bible is now in
in pregress by companies of eminent divines, working con-
jointly, in this cuntry and Europe. In about seven years the
work will be completed, and it is expected that we shall then
have a version embodying the best resnlis of the most learned

and accurate thinkers.
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I notice, in your issue of March 2, a communication on the |,
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[For 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 solution, 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 his researches on the
color of sea water generally, “ resides in white light, appear-
ing generally when any of the consticuents of the white
light -are withdrawn. The water attacks the visual rays
with different degrees 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 water were dark enough, and contained
no suspended matter, it would work the absolute extinction
of the solar beam and become as black asink. But, inall
natural water, matter is held in suspension, and a modicum
of light is thrown back to the eye before the depth of abso-
lute extinction is reached.” The color, therefore, results
from the relation of the solids. .The stream, by reason of its
greater expansion through its higher temperature, relatively
contains less solids, thus cutting out the green, and leaving
the blue. :

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

There is a difference, generally, between the waters at the
surface of the 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 the oceanic wa-
ters must occur, the cold, dense waters which exist below
must be hot to the surface, and ¢ransformed by some process
into a surface current such as found in the stream. We
will now attempt to point oui the principle upon which this
takes place.

Aside from gravity, it is heat which causes all the surface

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 into the polar basins. A
weight added to one end of an equally balanced beam will
cause 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 cubicmiles of water is carried daily through
this and similar streams into the polar basins, an additional
weightis thus adced to the end of the beam; and, as this
must' go down from a loss of temperature, an equal amount
must go up at the other end (the 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,aloss at the one end, and an equal gain
at the other. In the polar basins, as each particle loses its
temperature, it loses its buoyancy; and when it reaches its
lowest temperature it attains its greatest denmsity, and, as a
matter of course, sinks to the lowest depths, where all such
particles aggregate into masses and pierce their way by a
slow submarine movement to the equator. These cold,dense
particles, now resting upon 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 says,” as observed
by Tyndall, “are beyond the red, being invisible. They are
absorbed close to the surface of the sea, and are the great
agentsin 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 among
these particles below, they must receive some expansion by
heat directly imparted from below, since the sun’s rays can-
not reach them. The slightest change in the specific heat,
or increase in the temperature of the particles Ly reason of
the excessive pressure 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 surface
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 the polar basin.

In this transformation of the dense cold water from the
lowest depths of the sea into a surface current, it will be ob-
served that no change has been wrought in its physical prop-
erties. It is the same in all respects except that it has be:
come buoyant from expansion, and now floats upon the sur-
face as all bodies do 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 ig
lighter.

It follows that no mechanical application of the sun’s rays
alone can produce‘the movement ; and that the heat from the
interior is related to it, is an induction from established laws.

For distinguishing benzole, which is mjade of coal tar,
from benzine, which is made from petroleum, Brandberg re-
commends us to place a small piece of pitch in a test tube,
and pour over it some of the substance to be examined.
Benzole will immediately dissolve the pitch to a tarlike mass,

while benzine will scarcely be colored.
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THE PROGRESS OF STELLAR CHEMISTRY,

A very able and interesting lecture was delivered, not long
ago, before the Liverpool Scientific and Philosophical Soci-
ety, by Professor E. L. Davies, upon the subject of the pro-
gress of stellar chemistry. The writer of the subjoined was
present on the occasion, and from notes taken at the time
has'given us the following:

Though it is only within the last eight or nine years that
stellar chemistry has developed itself into what may now
be called almost a distinct science, it is necessary, in order to
thoroughly understand the discoveries of modern times, to
go back, nearly two hundred years, to the time when Sir
Isaac Newton first discovered the eompound nature of white
light. In 1675, Newton first announced this discovery.

. He allowed a beam of daylight to enter a darkened room |

through a round hole in the shutter, and interposed, in the
course of the light, & prism of glass. The light thus treated
he found to have undergone refraction, and moreover that it
had not been equally refracted throughout, but that certain
of its elementary rays had suffered a greater dev’ation from
their original course than others,and that, as a result, instead
of the image of the hole in the shutter being formed on a
screen placed behind the prism, there was produced a
colored band ; and this colored band Newton called the solar
spectrum,

This spectrum is found to consist of rays of light of the
following colors: red, orange, yellow, green, blue, indigo,
violet ; of which the red suffered the least refraction (that is,
was bent the least from its original course), and the violet,
the most, the others being intermediate in the order named.
Newton also found that if one of these colored rays, the
green, for instance, was separated from the others, and again
passed through a prism, that it did not undergo any further
any further decomposition, and that#t was therefore mono-
chromatic. Bpomtlrese expefiments, 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 further 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 absorption, a supposition which has
since proved to be correct. To account for the appearance
of thege 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 solid 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 heas, it
gives off yellow rays, becomes yellow hot, and as the heat is
still increased, it emits successively green, blue, indigo, and
violet rays, which by their combination form white. light,
and the body is now said to be white hot; and when the
light from this white hot solid is examined by a prism, it is
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 distinguished 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 yellow
part of the spectrum as a bright band occupying a definite
and unalterable position. If, however, instead of heating
the soda vapor te 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 spectram 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 soda vapor, through which they
passed before reaching the prism. And go with other gases,
each gas having the power of absorbing light of the same
degree of refrangibility as that which, when incandescent, it
gives off. This fact at once affords an explanation of the
black lines which appear crossing the solar spectrum. They
show that the solar atmosphere containg certain substances
capable of absorbing light; and, by the exact coincidence of
these black lines with the bright lines produced by certain
terrestrial elements, we are fully justified in concluding that
many metallic and other elements with which we are ac-
quainted on the earth recur also in the atmosphere of the
sun. The elements which have in this manner been recog-
nized in the solar atmosphere are sodium, calcium, barium,
magnesium, iron, ciromium, 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-
tion as to their composition, but it is able to afford some clue
ag to the presence or absence of an atmosphere; and the re-
sults of spectroscopic observation tend to show that the
moon has no atmosphere, but that this is present in the case
of the other planets. The fixed stars being self-lumincus,
give characteristic spectra, and, as in the case of the sun,
many of the dark lines correspond with those of terrestrial
elements. Srars, moreover, differ in color; those which are
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bright to the naked eyé show genéra]ly a tint of red, yellow,
or orange, and with the telescope we may discover, in close
companionship with these other, fainter ones of a blue, green,
or purple color, and the cause of this difference is revealed
by the spectra. We find that in the case of white stars, the
dark absorptive lines are pretty equally distributed over the
whole spectrum, which gives the characteristic color of the
star. .

The spectroscope has also afforded important assistance
in the examination of the nebule. These bodies appear in
the heavens as a faintly luminous haze, some of which,
when examined by a powerful telescope, appears to be re-
solvable into a number of bright points; aud long ago Sir
William Herschel suggested that these nebule were the
primordial matter out of which the existing stars have been
formed.

Spectrum analysis, notwithstanding the difficulty of apply-
ing it to bodies so very faint,has afforded much valuable in-
formation regarding the physical distinction which sepa-
rates the nebule from the fixed stars. The specirum of the
nebule consists of bright lines, showing them to consist of
incandescent gaseousmatter,and the same results are ob-
tained from those nebule which appear to be resolved by
the telescope, the only difference apparently being that the
bright points consist of more dense, but still gaseous, matter
than that composing the unresolvable ones.

From such experiments and observations as have been
described, we appear to be justified in concluding that the
sun consists™of a white hot nucleus surrounded by a cooler
atmosphere, containing many elements which are met with
on the earth; that the fixed stars have a constitution analo-
gous to that of the sun; and that the color of the stars ie-
pends upon the nature of the elements which occur in their
atmosphere; whilst, with regard to the nebule, the experi-
ments. have perhaps not been yet sufficiently numerous to
allow any definite theory being formed.

——————enl- ¢ D A — e
Silver Mining in Nevada=--A Visit to some of
the DMines.

‘After waiting a few minutes 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 hasarrived,
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 de¢scent has dispelled it. The cages go
down very rapidly, and we could hardly believe that we
were in motion until wes were landed at the 700 feet level
with a jar. Quickly jumping off the cage and lighting the
cgndles handed to us, we follow our guide, finding the cli-
‘msa'te at this landing quite cool, as there is a strong current
8f 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 are 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 used 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; wé 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 whatkinl of a
miner we would make ; nothing loth, we seize hold of one and
begin our new labor, but are very soon exhausted and find
our progress has been slow indeed, as nothing but a blast of
powder will affect_the rock. Being rather warm after our
exertions, we concluded to stait for more genial quarters ; but
being asked if we would not like to go over to the Belcher
mine, we conclude to do 8o, and we wait for a load of timber,
which was coming down the tunnel on one of the cages, to
follow afterit, 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 hoisted up in the
cages.

The lumberhasat last arrived, and isquickly transferred
aboard one of the cars; and we areall 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 run, and we after him as fast as strength and  foot and
walker’s line” will admit of; our candles are bloyn 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 fast as the quartz is taken out, they fill behind
them 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 withstand. 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 some fine speci-

mens of crystallized quartzto carry home with us. From 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 ahuge dome. Luckily
the fall happened duringthe hourof 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. that we have .
traversed from three to four miles, and been under nearly
all #He city of Gold Hill, and then seen but about half of the
underground works. All 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 space of time. We step outside
of the building and are much surprised to find the stars shin-
ing brightly, as it was in the afternoon when we started on
the descent.— Philadelphia Post.
————————ell o ¢ B
The ‘¢ Argento® Picture, by Mr. F. A. Wenderoth
of 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 upon a sheet
of paper on a table flowed with diluted alcohol. The carbon
print is now laid face down upon the print, paper.laid upon
it, and a squeegee (made of a piece of wood and several thick-
nesses of ordinary bed ticking wrapped over one end) used
to forceout 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 occurrexice of air bubbles.

The whole is now immersed in a pan of water of about 100°
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. Assoon as the superfluous
color is all washed away, the pictures (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 seems to be as permanent as anything can be)
they are, when dry, hermetically sealed to glass in the fol-
lowing manner: A little stand should be provided, made of
a plate of cast iron, say one quarter of an inch thick and
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 ccal 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 youriron 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 greatly to the effect.

e

Waterproof Glue,
WEhave 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 stands as
follows: —

Alcohol, (spirit of wine) 1 pint ; sandarac, 1 ounce ;
mastic, 1 ounce ; common white turpentine, 1 ounce ; glue
and isinglass, sufficient ; water, sufficient. Dissolve the two
resins—sandarac and mastic—in the spirit, and then add the
turpentine to the solution. -Make some very strong glue,
and add to it a good pinch of 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 paste 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 articles to be united. A
strong junction is effected, which is not destroyed -by cold
watér, and only after a comparatively considerable time by
hot water or ordinary saline solutions.—British Journal of

Photography.
e > G ————————————

EVERYTHING in“nafure indulges in amusement of some
kind. The lightnings play, the winds whistle, the thunders
roll, the snow flies, the rills and cascades sing and dance, the
waves leap, the fields smile, the vines creep and run, the
buds shoet, 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.
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WALSH’S WATER WHEEL GOVERNOR.

We have been very strongly impressed with the efficiency
of this ingenious device, not so much from 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.1and 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. 8,is 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, B, 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 8. 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 toothed wheel, F, Figs. 1 and 3,
but has a notch cut in its lower part, ag shown in Fig. 3. . To
understand the office of this shield, we must now refer to
the eccentric, &, Fig.3. With each revolution of the ball
shaft, this eccentric, through the connecting rod, H, recipro-
catés 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. As the collar, B, Fig. 3, moves up and down with va-
riations of speed, the shield is moved by the connecting rod,
D, above dcscribed, so that the notch in the shield permits
the proper pawl to act.

. 3
/'u/. 3

-
F

, 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 thé 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 brdbught 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. 8, moves the notch off the cen-
ter so that the proper pawl to lower the gate acts as before.

Fig. 2 represents,a governor 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 certain 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.

Srientific  mervican,

Professor Treadwell.

Professor Daniel Treadwell died recenily 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 early 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 a
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
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WALSH'S WATER WHEEL GOVERNOR.

survey for the introduction of water and in 1829 completed a
machine for spiuning hemp for cordage, which was the first
ever successfully used for the purpose and is still in use at all
the navy yardsin the United States. In 1832, he became
Rumford Professor of Technology at Harvard College, which

position he held until 1845. Shortly after becoming a pro--

fessor he invented a cannon, which eighteen years ago was
-addpted and patented in England by Sir William Armstrong,

and is now known to the world as the ¢ Armstrong gun.”
—-— e — .
CHAPMAN’S IMPROVED SAW FILING MACHINE.

The original filing machine, manufactured by the inventor
of the improved machine herewith illustrated, has been be-
fore the public for twenty years, and is familiar to the ma-
jority of Amer jcan lumber manufacturers. The improved
machine, which forms the subject of the accompanying en-

graving, is the result of practical knowledge gained during
-the perio® 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 mach
more compact than the old one. The clamps are peculiarly
formed, 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, and
can be easily and quickly exchanged. Both ends of the file
are held, and thus the fileis 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 connecting rod.causes the file to traverse much
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roore rapidly on its return stroke than in making its forward
stroke, the motion thus produced simulating, 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 purchaser, 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 the-bottom of each of which is & roller. The bar, A, is
supported, as shown, between the two parts of the clamping

vise, C. The inner part of this vise rests upon a pivot at th
bottom. It is pivoted at the top, a small graduated arc and
pointer enabling the entire clamping device to be set at any
required angle, to give the proper bevel to the saw teeth;
when thus adjusted, it is held by a set screw. It is instantly
clamped by “he foot lever, D. '

The hight of the guide bar, A, is regulated by the set screw,
E, which is adjustable in the longitudinal slots of the two
parts of the clamping vise. The file, F, has its shank inserted

| at @, and its point is held at H. It is held by adjustable de-

vices, so that different sizes of files may be used ; and being

placed as shown, is reciprocated through the rod, I, the arms, J

being connected with the rod, K,which is pivoted tothe arms

L, the latter being fastened to therod, M. The rod, M, is recip-
rocated by the collar, N, the latter being actuated by the os-
cillating bar, 0. The bar, O, is oscillated by a crank pin tak-
ing its motion from the pulley shaft, and impelling a sliding
block in a longitudinal slot formed in the bar, 0. Itisby the
latter means that the quick backward motion, as compared
with the forward motion of the file, is secured. It will also
he seen that the rods, I,K,M, reciprocate together. But the
rod, I, has V shaped grooves, in which slide suitable ways
formedin 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 throngh suitable
devices it is used to rotate the rod, M, onitslongitudinal 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 thus the work can
proceed rapidly and be performed with sup-rior accuracy.

The machine is, as will be sgen, very compact and substan-
tial. The attachment of the emery wheel is shown in the
engraving, and needs no particular comment, except that as
- we have remarked above, it saves the increased expense of a
costlier device.

The improvements described were patented through the
Scientific American Patent Agency, January 30, 1872, by T.
M. Chapman, whom address for further information at Old
Town, Maine.

B> fm—
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 pay 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 postal
business.
D —
PROFESSOR SHEPARD, of Ambherst College, ‘Iass., has one
of the largest collections of meteorites in the'world. 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 of the stones is that
from New Concord, weighing 52 pounds.
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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-
1y observed, the pablic will know littlein regard to the mer-
its of different wheels in the market.

There is no question that a friction brake properly con-
structed can be made to indicate accurately the power of a
given wheel under any particular set of circumstances; but,
if the conditions are changed, the results obtained inthe 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 scientific measure of work is the foot pound,
not a bushel of wheat or a thousand feet of lumber. So
far from discouraging such tests, we are disposed to encour-
age them; but we insist upon it that tdfbines should be
tested under different heads, and that the wheels should be
finished in the style of those actually put in the market.

oG
TUNNELLING UNDER CITY STREETS---THE ATMOSPHER-
IC RAILWAY.

During the past year, an eight foot tunnel has been con-

7| structed und;er the streets of Cincinnati, O., for drainage pur-
o | poses, by meaxs 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
carried down to the intended bottom grade of the tunnel.
Two of the boring machines were then lowered into 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

151 | Abigail street along Sycamore street to Court street, where

it makes a sharp turn into Court street, along which it passes

AMERICAN ART INDUSTRY.

Prior to 1870, the manufacturers of woven and printed
fabrics in this country were accustomed to depend wholly

upon foreign artists for the origination of ornamental designs.
No sooner was a novel pattern produced in England or
France than our manufacturers copied it here without giv-
ing to the artist, by whose study and labor it was designed,
either credit or recompense.

This illiberal and unjust policy was productive of a variety
of evil results. First, it deprived the original artist of all
chance of reward for his labors. Second, it encouraged our
manufacturers in stealing the fruits of such labors. Third,
it utterly prevented the development of home talent in the
production of artistic works of this kind. Why should our
rich and prosperous manufacturers hire home artists to pre-
pare designs for patierns when they could steal them, ready
made and free of cost, from foreign artists ?

To remedy this evil, and gradually to compel our manufac-
turers to employ native artistic talent, Congress revised the
patent law, in 1870, so as to permit foreigners to patent 1heir
designs here. This was an act of simple justice to foreign
artists; at the same time, it gave protection and stimulation
to home industry. The manufacturer could no longer copy
his designs with impunity from foreign sources, and was
compelled, as a matter of course, to call in home talent to his
assistance!

This has been the practical effect of the new law thus far. |

Hundreds of artists have found remunerative pay for their
labors, and hundreds of art students are diligently at work
preparing themselves for this new field of industry. Ina
very few years, if this law is allowed to stand, the United
States will occupy a leading position as the originator of
beautiful art works, and a noble branch of home industry
will be created.

These remarks are called forth by the attempt on the
part of certain manufacturers to change the existing law so
as to restore the old status. A bill for this purpose, pre-
venting foreigners from registering their designs, has just
passed the Senate. It bears the innocent title of “ A bill to
amend the statutes relating to patents and copyrights.” But
its title, if correctly given, would be “ An act to discourage
American art industry, and to assist wealthy manufacturers
in stealing artistic designs.” We trust that the House will
reject the Senate bill.

e ——
ARE EXPERIMENTAL TESTS OF TURBINE WHEELS
{TRUSTWORTHY ?

We answer to this query that they can be made so. The
conditions necessary are simple and easily established, but
so far as we are aware they have never been carried out in
any series of tests yet made in this country.

It is conceded by competent hydraulic engineers that no
turbine wheei will utilize the same percentage of water
power under all heads. Some wheels do their best at high
heads, otliers show greater proportional efficiency with low
heads” To make a turbine that shall perform the best with
a given fall of water, it should be constructed with special
reference to the conditions under which it is to be used; but
to do this in every instance would make the cost of this
class of wheels too gieat; 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

to Broadway. The crown of the tunnel is some twenty feet
below the street surface, and on its route passes under two
canals, the Miami Canal and a branch or raceway. This
method of boring has peculiar advantages for city uses, as it
permits the construction of tunnels beneath the streets of
cities without disturbing the surface or the usual travel of
vehicles, while the only earth to be handled is a body equal
to the exact size of the tunnel.

The Cincinnati boring machines were constructed and op-
erated substantially on the same plan as the larger machine
used in building the Broadway Underground Railway tunnel
now existing in this city.

This tunnel, it will be remembered, extends from the
Broadway Bank, at Murray street, passing under Broadway
portherly to Warren street, where, on a curve of 50 feet.
radius, it turns into the Company’s passenger station. This
railway is worked on the atmospheric plan and has been in
practical operation for sume two years. Thousands of pass-
engers have enjoyed the atmospheric ride under Broadway,
finding it an agreeable and novel method of travelling. In
fact, the Broadway Underground Railway is one of the at-
tractive curiosities of the city. By means of alarge blowing
engine, a current of air is made to traverse back and forth
through the tunnel, and this current, impinging against the
ends of the cars, carries them along like a boat before the
wind. The car in use is of aboutthe same size as the ordi-
nary street car, having seats for twenty-two passengers.

The Company are applicants before the Legislature for the
privilege of enlarging and extending their works, so as to
carry passengers from the Battery, under Broadway, to Har-
lem river, a distance of nine miles. The present werking
section of railway was built for the purpose of demonstrating
the practicability of placing a railway under Broadway with-
out injury toadjoining property ; and in this respect the work
is a complete success. It was allegedand generally believed
that the foundations of buildings, as well as the water pipes,
gas pipes, sewers, etc., would all be damaged by such a rail-
way. In answer to this, the Company set to work with one
of the boring machines above alluded to—the design of Mr.
A. E. Beach, of the SCIENTIFIC AMERICAN—and built a rail-
way tunnel under Broadway, passing below water pipes, gas
pipes, sewers and the foundations of some of the heaviest
buildings. The thing was donein a few days, with the en-
tire travel of omnibus and other vehicles passing over the
heads of the workmeh, and on its successful completion all
reasonable objections to the construction of a #ailway under
this thoroughfare were removed. In fact, so sirongly in
favor of its building have the leading property owners be-
come that they now present themselves as rivals before the
Legislature, and ask that the right of construction may be
given to them and not to the Transit Company, which has be-
gun the work and at a heavy outlay of money demonstrated
its desire and ability to execute it with success. The Legis-
lature is not likely todo such an act of injustice, and there is
reason to believe that the necessaryauthority to proceed with
the work will be shortly granted to the Beach Transit Com-

pany,

>
A MUNCHAUSEN COMET.

A European journal recently published a discovery (?) by
a Professor Plantamour, whom it mentions as a well known
Genevan astronomer, 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 1ind any
necessity to speak, never having before heard of that scien-
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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.

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 approachor of destruction by contact with
them is not compatible with the enlightenment of the nine-
teenth century. Inthe year 1699, the Elector of Darmstadt
informed the world that a dangerous eclipse was about to
take 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 whom a recap-
itulation of a few facts concerning comets will be useful,
and to such we present the following:

Comets are bodies of such extreme tenuity that the plan-
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 article on
this subject on page 279 of Vo). XXV, that the Earth passed
through the comet of 1861 ; and this well known fact might,
if duly considered, have hindered this Plantamour from
gaining notoriety by talking nonsense, and quieted the fears
of the writers engaged on many daily jourrals. While,
however, no- comet of whatsoever magnitude has been ob-
served to consist of a sufficient mass of matter to influence
the smallest planetary or steliar 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 can fill their columns with matter so insulting
to the understandings of their readers.
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THE COMMON LAW OF TRADEMARKS.

An interesting decision has recently been delivered by the
Supreme Court of Louisiana, 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. The defendants had manufacturedan jmitation of this
gin during the last ten years and sold it in bottles resem-
bling 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 outa 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 judgment, ordered an injunction against any
imitation of labels or bottles, and allowed fifteen 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 prescriptive right toit. The Couxrt 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 words 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 indicate the origin and ownership of the liquor,
and the defendants have no right to filch this combination,
or ary important part of it, in such a way as to mislead the
purchaser as to the real origin and ownership.”

— el >l A—— e ———

Flogtlng Fire Engines.

Among the many means now available for promptly extin-
guishing fires, there are none 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 niearly 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 can be brought
to the scene, the instant supply of water, and the great power
obtainable from the engines, which need not be limited in
size or capacity, are additional recommendations.
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LABOR AND. PERSONAL CLEANLINESS,

Our attention has been called again to this subject by a
statement from a committee of the Board of Health, on the
condition of the street cars and the liability of their com-
municating disease to passengers. Referring tothe line skirt-
ing the East river, which runs past many large manufactur-
ing establishments, slaughter houses, gas works, etc., the
statement referred to assertsthat the cars are constantly kept
in a filthy condition by workmen who enter them covered
with grease and grime, and reeking with perspiration from
their work. ‘We have ourselves before noticed this fact,
and have endeavored to stimulate a greater regard for per-
sonal cleanliness among workmen, but we fear with little
avail.

‘While dirt, and dust, and soiled raiment, are inseparable
from some kinds of useful toil, they are admitted even by
those who endure them, to be very disagreeable concomitants
of labor. Their needless infliction upon others is, to say the
least, a very unhandsome thing on the part of those who
could, by a little effort, cleanse themselves before crowding in-.
to a vehicle for public use, and it is a matter of just complaint.
We. see, however, a spirit manifested by workmen which in-
dicates that one who tries to avoid contact with them in their
besmirched state is regarded by them with disfavor. Not
long since, entering a Third avenue car, we saw three men,
covered from head to foot with black oil, who threw them-
selves into seats as though it was a good joke to soil any
one’s clothes that were decent. A gentleman, whoquietly 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 hom
like a gentleman. .

Now it was evident this gentleman did not avoid thess men
simply because they were workmen. Tohave dope this,would
have forfeited his claim to be called a gentleman, It was
the dirt, of which they were the pasty” vehicles,he wished
to escape. If werkmeén wish to be 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 producers—in this they are
right ; they are proud of the power of their agsociations,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 respect 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 hab-
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
unclanliness.

We are far from applying these rem4rks 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 git 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.

4
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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 subjects of latent heat and speci-
fic heat in a clear light, subjects 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 universally be-
ing converted into motion, the subject 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 oxygen, 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
hydrogen into HO (water), carbon into CO (carbonic oxide), or
CO,, (earbonic acid), sulphur into 8O, (sulphurous acid), phos-
phorus into PO, (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, tut depends more on the amount of oxygen
consumed than on anything else; so we find that the combus-
tion of one pound of coal gives as much heat as that of three

pounds of sulphur, while chemistry proves that one pound
of coal is able to combine with nearly as much oxygen as
three pounds of sulphur can do. The combustion of one
pound of coal produces, however, only one quarter of the
amount of heat produced by the combustion of an equal
weight of hydrogen; but here again analytical chemistry
teaches that, in the combustion of three pounds of carbon,no
more oxygen has been converted into CO, than in the com-
bustion of one single pound of hydrogen into HO, because the
weight of O is six times that of H; six pounds of hydrogen,
therefore, combine with 6 X8 of oxygen, while six pounds of
carbon combine only with 2 X8 of oxygen.

Practical experiments with different kinds of fuel have
shown, however, that this estimate of the heat produced by

that other circumstances must be taken in account in order
to explain the discrepancies. The principal influence on the
result is the nature of the product of combustion, its gaseous
or vaporous or solid condition, latent or specific heat, etc.
We communicate here a table, giving the u}it«a’ of heat pro-
duced by the combustion of one pound-6f different sub-
stances, obtained by practical trial, and the amount of water
which each of these substances may convert into steam, mak-
ing the supposition that the latent heat of steam is 962 units
of heat, and that some 150 units are required to heat the
water from the ordinary temperature to the boiling point.

TABLE OF THE UNITS OF HEAT AND AMOUNT 0;' STEAM PRODUCED BY THE

COMBUSTION OF FUEL.
Units of heat Pounds -of water

Name of substance. Formula. produced. changed into steam
Hydrogen H 56,000 504
 Marsh gas C,H, 23,500 20:9
Petroleum CpHpzo, 22,000 196
Paraffin CyoHyy 21,600 18.9
Olefiant gas WH 21,350 176
0il of turpentine CyoHg 20,000 160
Spermaceti 18,000 156
Stearic acid C3¢H360, 17,500 142
Ether C,H,0 16,000 125
Wood charcoal 14,500 12:4°
Gas coke 14,450 122
Anthracite coal 14,220 11°6
Bituminous coal 13,500 130
Alcohol CH,0, 13,000 111
Sulphur S 3,500 30
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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
grinding, used in the manufacture of steel forks. Mr.
Chbrles Stodder, of Boston, has recently made an investiga-
tion into the quality of a similar dust produced 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 suggestion 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 LHE 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 selectcd, 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 ofknowledge. 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 productions. A writer in the Over-
land Monthly cafglogues these as follows, according to the los
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 valiey 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 muscats; El
Dorado county is best adapted to the production of wine re-
sembling the far famed Burgundy; Solano county produces
a wine which is a natural port; San Joaquin and Stanislaus
counties give wines which closely resemble, both in flavor
and taste, the best Madeira, but they have to attain an age
of fgom five to six years before this taste is sufficiently de-
veloped; Anaheim and certain portions of Los Angelos
county produce light white wines, which very closely resem
ble those of Chablis, in France, and they, too, must be some
four years old before this pezuliarity shows itself distinctly;
and the last two years should be in bottle.

THE BEHAVIOR OF CADMIUM, IRON, AND TIN UNDER THE
ACTION OF NITRIC ACID.

It has been observed that iron acquires, by being placed in
nitric acid, a peculiar condition of surface enabling it to re-
sist the action of the strongest acid; and a still more re-
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the amount of oxygen consumed is not strictly correct; and |

markable and important phenomenon has been observed,
which is that iron so treated will form a galvanic circuit with
ordinary irof, the treated metal being decidedly negative to
the latter. Dr. Schonn produces further evidence of the
changed character of the iron by showing that it refuses to
reduce 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
with 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 savaon has recently improved on the well known
method, employed by Mendelejeff, for obtaining absolute
alcohol. "Alcobol 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 orthree 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
deportaticn; 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 copmniune, and a hu-
manity which forbade to eat meat for the reagon 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 behalf have been addressed
to the Committee of Pardons, Versailles, having been signed
by Sir Charles Lyell, Sir John Lubbock, Sir Henry Rawlin-
son, Professors Owen, Duncan, Tennant, Forbes, Carpenter,
Richardson, Darwin, and many others. The pleadings of
these men will hardly be ignored by the government of gsuch
a nation as France,and it would be a graceful act for the sci-
entists of America to forward a similar petition, which pos-
gibly, 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 cosmstics #d 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 thig criminal practice has con-
stant torture in her eyes, and is obliged to stayin a dark
room. Many similar cases have been reported; but the prac-
tiee still continues, and now Dr. J. M. Crocker 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
parts, lemon juice and opiates internally; acd 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,
made 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 galvanism, 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, 8. 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 machinery where the wear is
constant. Sapphires and garnets are frequently found, some
of the latter being perfect specimens of crystallization. Mag-
nesian iron ore is very abundant, but is as yet almost unde-
veloped. Mica isanother substance yielded by the soil of that
state, and is daily coming into increased use. Mr. Laughlin
speaks most favorably of the South Carolinian gold fields,
and states that the precious metal can be obtained. there-
from with great facifity.
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ONE cubic inch of water weighs ‘03617 1bs. ()Pe cubic foot
of water weighs 623 1bs. One cubic foot of ictuweighs 583
1bs. One cylindrical inch of water weighs "02842 1bs. One
cylindrical foot of water weighs 49-1 1bs,

—ee———————
Mr. H. E. COLTON, an occasional contributor to this paper

is now engaged on the World as agriculiural editor,
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What they think at the White House of the
United States Watch Company’s
MARION WATCHES.,

The following is from General PORTER, President GRANT'S Private Sec-

retary:
EXECUTIVE MANSION,

WASHINGTON, D.C., October 18th, 1871.
DeAr Sir—My watch has kept excellent time since I have carried it.
Yesterday, in some unaccountable way, the crystal was broken. Will you
please replace it, and oil the works? they have never been oiled or exam-
ined since 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 at your place, 13
Maiden Lane, for the watch. Yours very truly,

(Signed) HORACE PORTER.
F. A. GILEs, Esq. -

The Watch referred to above, is No. 27,335, Stem Winder, Trade Mark
“ John W. Lewis—manufactured by the United States Watch Co., (Giles,
Wales & Co.,) Marion, N.J.””—and has been carried by Gen. Porter for over
a year. We are glad to see that our officials in high places appreciate fine
American mechanism, and set the example of patronizing home productions
instead of sending our gold abroad for inferior articles.

Examples for the Ladies.

Mrs. T. M. Scullin, Troy, N. Y., has used her * dear friend,” a Wheeler &
‘Wilson Machine, since 1838, in dress and cloak-making. The last sixmonths
she earned $332, and the year before, $417.

Mrs. C—, of New York, has used a Wheeler & Wilson Machine since 1857, |

never averaging less than $700 a year, and for the last five years$1,000. She
used the same needle during 1870, and earned with it over $1,000.

For Irrimtion of the Scnlp, apply Bumews Cocoatne night nnd
morning.

Buginess and  Levsonal,

The Chargefor Insertion undef thig head is One Dollar a Line. 1f the Notices
exceed Four Lines, One Dollar and a Half per Line will be charged.

Dry Steam, dries green lumber in 2 days; tobacco,in 8 heufs;
and is the best House Furnace. H. G. Bulkley, Patentee, Cleyetsnd, Ohio.
To Ascertain wherd there will be a demand for new Machin-
ery, mechanics, or manuiacturers’ supplies, see Manufacturing News of
United States in Boston CommerclalB)uocﬁ). Terms $4.00 a year.
— .

ManufactureFsand Mill Supplies of all kinds. Greene,Tweed
& Co., 18 Park Place, New York.

The “ Safety” Hold Back for Carriages prevents runaway.
accidents. See Sci. Am. Feb. 24,1872, Undivided Interest, or State and
County Rights, for sale. Address N. W. Simons, Williamsfleld, Ohio.

Lord’s improved Screen or Separator—also Watchman’s Time
Detector. For particulars, address Geo. W.Lord, 232 Arch St., Phila., Pa.

Scale in Steam Boilers. We will remove and prevent Scale
in any Steain Boiler, or make no charge. Geo. W, Lord, 232 Arch Street,
Philadelphia, Pa.

Walrus Leather for Polishing Steel, Brass, and Plated Ware.
Greene, Tweed & Co., 18 Park Place, Ncw York. .

The Exeter Machine Works, Exeter, N. H., manufacturers of
Sectional Boilers and Steam Engines, will soon open, in Boston, Mass., &
centrally located sales room, in connection with their works; and are
willing to take the agency ot a few first class Machines and Tools not
already introduced in that city.

For Diamond Turning Tools for Trueing Emery Wheels and"
Grindstones, address Smllvan Machine Co., Claremont, N. Hamp.

Standard Twist Drills, every size, in lots from one drill to
10,000, at ¥ manufacturer’s price. Sample and circular mailed for 25c.
Hamilton E. Towle, 176 Broadway, New York.

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 & Bliss, 118 to 122 Plymouth 8t., Brooklyn. Send for Catalogue.

Brown’s Coalyard Quarry.& Contractors’ Apparatus for hoisting

andconveying material by iron cable. W.D.Andrews & Bro,4i4 Watef st.,N.Y

Presses, Dies, and Tinners’ Tools. Conor & Mays, late Mays &
Bliss, 4 to 8 Water st., opposite Fulton Ferry, Brooklyn, N. Y.

Over 1,000 Tanners, Paper-makers, Contractors, &o., use the
Pumps of Heald,8isco & Co. = See advertisement.

In the Wakefield Earth Closet are combined Health, Cleanli-

. ness and Comfort. -Send to 36 Dey St., New York, for descriptive pamphlet.

Enameled and Tinned Hollow-Ware and job work of all
kinds. Warranted to give £atisfaction, by A. G. Patton, Troy, N.Y.

For Circular of the largest variety of Wood Planing and Mi-
tre Dovetailing Machlnery, send to A. Davis, Lowell,Mass,

Rubber Valves—Finest quality, cut at once for delivery; or
mouided to order. Address, Gutta Percha & Rubber Mf’g Co., 9 & 11 Park
Place, New York.

_ Bestand Cheapest——The Jones Scale Works,Binghamton N Y.
Grist Mills,New Patents. Edward Harrison, New Haven,Conn

Taft’s Portable Hot Air Vapor and Shower Bathing Apparatus
Address Portable Bath Co., Sag Rarbor, N.Y. Send for Circular. .
Mining, Wrecking, Pumping, Drainage, or Irrigating Machin-

ery, for sale or rent. See advertisement, Andrew’s Patent, inside page.
For Steam Fire Engines, address R. J. Gould, Newark, N. J.
For Solid Wrought-iron Beams, etc., see advertisement, Ad-
dress Union lron M!lls, Pittsburgh, Pa., for lithograph, etc.
Belting as is Belting—Best Philadelphia Oak Tanned: C.W.
Arny, 301 and 303 Cherry Street, Philadelphia, Pa.

Boynton’s Lightning Saws. The genuine $500 challenge.
Will cutfive times as fast as an ax. A 6 foot cross cut and buck saw, $6. .
E. M. Boynton, 80 Beekman Street, New York, Sole Proprietor.

Peck’s Patent Drop Press. Milo Peck & Co., New Haven, Ct.

Vertical Engines—S8imple, Durable, Compact. Excel in econ-

omy of fuel and repair., All sizes made by the Greenleaf Machine Works
Indianapolis, Ind, 8end for cuts and price list.

Millstone Dressing Diamond Machine—Simple, effective, du
rable. For description of the above see Scientific American, Nov. 2ith
1869. Also, Glazier’s Diamonds. John Dickinson, 64 Nassgau st., N. Y.

Presses,Dies & all can tools. Ferracute Mch Wks,Bridgeton,N.J.
For 2 & 4 Horse Engines, address Twiss Bros.,New Haven, Ct

Opium Eaters—If you wish to be cured of thre habit, address
T. E. Clarke, M. D., Mount Vernon, Ohio.

Blake’s Belt Studs. The best fastening for Leather or Rub-
ber Belts. 40,000 Manufacturers use them. Greene, Tweed & Co., 18

Park Place, New York,

Wanted—An agent to sell territory for a new and valuable
patent. Address, for circular and terms, P. O. Box 773, New York.

Hoisting Engines. Simplest, cheapest, and best. Send to
John A. Lighthall, Beekman & Co., Office 5 Bowling Green, New York.

L. & J. W. Feuchtwanger, 55 Cedar St., New York, Maunufac-

turers of Silicates, Soda and Potash, Soluble Glass, Importers of Chemi-
cals and Drugs for Manufacturers’ use.

New & Improved Bolt Forging Machines, J.R.Abbe,Prov.,R.I.

File Grinders’ Grindstones, coarse grit—Mitchell, Phila., Pa

Independence Grindstones—J. E. Mitchell, Phila., Pa.

Well auger which will bore at the rate of 150 ft. per day.
Send 10c. for circular to W. W. Jilz, 8t. Joseph, Mo.

Improved Foot Lathes, Hand Planers, etc. Many a reader of
this paper has one of them. Sellingin all parts of the country, Canadsa ,
Europe, etc. Catalogue free.. N. H. Baldwin. Laconia, N. H.

Parties wishing to go S. W. with cotton or woollen machi-
nery,address Isaac Sharp, Evening Shade, Sharp County, Ark.

Wanted Situation, by a Draughtsman—competent to design
any kind of Engines or Machinery; or would be fopad expert in carrying
out designs for Engineers, and good Practical Me€hanie. Good reference.
AddressE. M., Box 157, Mansfield, Ohio.

A young man desires a situation in a Civil Engmeer Corps—v

understands leveling. Good references.

Bradford Cor}nty, Pa. ,

For Sale—A 2} H.P. Stationary Engine. Address J. Abbot,
Fitchburg, Mass.

Wanted, to correspond with owners of Patents—Picture
Frames, Hangers, or other light metal work—view to manufacturing.
Address H."J. Dorchester, 618 North Main Street, 8t. Louis, Mo.

For the best Match Splint Machinery made, address H. M.
Underwood, Kenosha, Wis. -

Manufacturers of Spoke and Last Machines, send description
and price list to William Graham, Smiths Falls, Ont.

Parties desiring articles prepared for the press, describing
really meritorious and useful inventions or processes, may find it to their
-advantage to communicate with Richard H. Buel, Consulting Mechanical
Engineer, 7 Warren Street, New York.

Get your steam boilers and pipes covered with the best non-
conductor in the world. Call for Circular. Asbestos Felting Company,
45 Jay Street, New York Clty.

The paper that meets the eye of manufacturers throughout
the United States—Boston Bulletin, $4 00 a year. Advertisements 17c.a line.

DiotesClusriss.

L We present herewith a series of inquiries embracing a variety of topics oy
greater or less general interest. The questions are simpls, &t {8 true, dbut we
prefer to elicit practical answers from our readérs.]

Address Engineer, Camptown,

_ 1.—CuUTTING GLAZIERS’ DIAMONDS.—Can any of your cor-
'respondents tell me how to cut wornglaziers’ diamonds to a new point?—
W. K.

2.—FLUID AND L1QUID.—Will some one.tell me the proper
and nng distinction between a fluid and a 1iquid? Can a substance be both
atonce? T'assume that the difference is gteat, and wouldlike to have other
opinions.—H. W. H.:

8.—CoLoRING SHELLS.—Is there any way of coloring these
a bright red ?—C. H. .

4,—HYDROGEN GA8.—Is there any process yet discovered
by which illuminating gas can be made over into pure hydrogen? Has the
metallic base of hydrogen ever been discovered P—E. X.

5 —NITRIC ACID IN BATTERY.—Is the nitric acid,in the
porous cup of a Grdve or Bunsen battery, raised any degrees of tempera
ture; and ifso, about how many, if the acid is put in at about 60 degrees
Fahr. ?—E. X,

6.—FROZEN WATER MAIN.—Will some of your readers
please inform me which is the quickest and cheapest way to thaw out 160
feet of: trozei; water main, 4 feet under ground?—C. H. J.

7.—COMPRESSION OF WooDp PurLp.—Is there any way by
which wood pulp can be compressed 80 &8 to be impervious to liquids, with-
out destroying the elasticity of the wood?—H B.

8.—FAsT CoLORS.—Will some of your readers inform me
how I ca.n makeadye oflogwood and copperas * fast’ 8o that it will not rub
off7—F. W.

9.—BRA8SS COLORED PAINT.—Can any-one tell me if there
i8 any paint of the same color as brass, and of what is it made ?—0. W. V.

10.—ELAsTIC CEMENT.—I have broken an india rubber gas
bag; will some one pleage give me a reclpe for & good, durable elastic ce-
ment, suitable for mending itP—W. M. 8.

' 11.—W.B. D,,of N. J.—Please give us the tltle of the book
you refer to containingnotice of asbestos packing. Also extract, if conve-
nient.

12.—BATTERY FOR PLATING.—I would like to know how

to make a good galvanic battery for plating with gold aﬁd silver. I want
some one to tell me how to get up the cheapest and best for that kind of
work.—W. B. J.

18.—CRACKED FLUTE.—Will some one please inform me
how to keep a flute from cracking, and how tostop cracksthat have already
appeared?—A. E. T.

14.—TANNING BUFFALO HIDES,—Can any one inform me

how the Camanche Indians tan the hides of buffaloes, 80 that the leather
does not get hard and horny, nor does thehair come out?—B. F. B.

15.—PAINTING IRON BATH TUB.—Will some one inform
me what kind of paint I can use for painting my iron bath tub, that will
adhere and not scale off in a short time? I havehad it painted several times
with pure white lead mixed with raw and boiled oil; but it scales off.—C.
& H.

16.—D1SCOLORED GLASS.—Last summer I had some large
glass panes put in my front windows; they have a smbky appearance. It
seems to be on the surface and not all through the glass. Is there nothing
that willremove it? It is not smoke; if it were, I could remove it with tur-
pentine.—W. G. E.

17.—STAINS ON MARBLE.—What is the best method by
which weather, tobacco, grease, iron rust,and other stains can be removed
from marble ; and by which the original polish can be restored ?7—A. P.

18.—PAINTING SHEET IRON.—Will some of your corre-
spondents give me a recipe for some kind of paint or substance for coating
asheet iron smoke stack, to prevent its rusting and to staxid the heat?—J. C.
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19.—HEATING BY STEAM.—How large a Boiler will it necd
$0 heat a building 60x30 feet, and four stories high? Howcanl calculate the
slze of a boiler required toheat any particular building ?—J. C

20.—Mi1cRrROSCOPY.—] have a microscope (non-achromatic
lenses) which, though it shows a transparent object clearly enough, gives
little more than the outlines of an opaque one. How can this diffilculty be
overcome? Will acondenser make the whole top of an object plain?—A.M,

21.—MATCHES FOR MOLDING.—Can any of your readers
inform me how to make sand and oil matches to mold from, and how to pre-
vent plaster matchesfrom softening with work ?—0. K.

22.—LETTERS FOR PATTERN MAKERS’ Use.—What kind
ofmetal is used, what are the proportions of mixture , and what is the best
way to make, letters, figures, etc., for model and pattern makers to use on
their work ?—J. M. 8.

£3°-PIN SPOTS IN STEEL.—How can I treat steel so as to
soften the hard spots or pins in it? I have bars of the finest steel I could
purchase in New York, but it all has haaspots init. I have tried many dif-
ferent ways to soften them and failed. How can I make steel as soft as pos-
sible without hurting its quality 7—H. M. H.

24.—IRON CASTINGS.—Is there any process by which soft
iron castings can be made from old castings, without the addition of new
iron?—H. M. H.

25.—SUCTION FAN.—What is the best shape forthe wings
of & suction fan, intended to draw the shavings from four br five planing
machines? -What should be the shape of the spouts, and the proportionate
sizesof inlet and ouftlet?—J. E. G.

26.—CARBON BATTERY.—In your paper of Jan. 6th, 1872,
there are directionsfor making a carbon battery, and also for making the
carbon plates. I havebeen experimenting in electricity, and I was anxious
totry the difterent kinds of batteries, so I tried to make a carbon battery.
Imadetheplatesallright, but when I came to set the battery to work, it
would not go; and 1 have failed to make it go. Can any one give me defi-
niteinstruction as to what are-the component parts and quantities neces-
sary tomake a carbon battery ?—L. E. H.

27 —TEMPERING STEEL.—I8 there any way in which I can
bring alargenumber of smallsteel articles to a uniform degree of hardness,
other than the slow process of * drawing ?”* Will dropping them into some
liquid, heated to ahigh temperature, prevent them from becoming too hard?

-—E. B. T.

28.—BURNING CHARCOAL.—I am engaged in the manufac-
ture of charcoal. Iburn about sixteen cordsin a pit. The wood is cutfour
feet in length, set up endwise, two tiers high, to form a conical shaped pit,
and covered with earth in the usual manner. I have experienced difficulty
incharring the ends of the lower tier, which rest on the ground, having a
1088 of 8 to 15 per cent in * uncharred butts’” left in the pif. Will some one
give me the best mode ot burning? Also, tell me if any have tried or seen
ovens used similar to cooking ovens for burning charcoal ?—B. C. C.

29.—MEASURING FLOW OF WATER.—How can I ascertain
how much waterwould flow over a givea point,in a given time (say one
minute) in a creck? The minimum of water lowing in the creek is45 square
inches. Its descent is as much as 20 feet in 80 rods. The plan given in
your valuable paper a year or two ago_for this purpose is useless to me, be.
cause there are somanyshortturns and obstructions (fallen trees) in the
creek.—C. B.

80.—PLASTIC SLATE ROOF.—Is there any way of repairing
a plastic slate roof which has, in three and a half yea s, become so cracked
andtornas to be exceedingly dangerous? The roof originally consisted of,
a heavy coat of felt, covered with some composition which is now, with the
felt, highly inflammable.—J. M.

Answers o Gorvespondents.

SPECIAL NOTE.—This column 18 destgned for the general interest and in-
siruction of our readers, not for gratuitous replies to questions or a purely
business or personal nature. We will publish such inquiriesf however,
when paid for as advertisements at 10 a line, under the head of *° Business
and Personal.

ALL ref erence to backnumbers must be by volume and page.

F. B, of Conn.—Your question about fire from steam pipes
has been repeatedly answered in these columns, both in editorial articles
and answers to queries. ‘We do not wish to reopen the subject at pre-
sent.

D. B. H, of 8. C.—We have met with no explanation of the
statement that the eyes are affected in ice boating when running with the
wind athigh speed. We have, in our own experience, suffered no such
inconvenience.

W. K. R.—Sound is the vibration of the air; the rubbing of
agobletwith wet fingers produces vibration in the glass which corrmuni-
cates it to-the air and to the ear. Let himruba goblet in a vacuum, and
listen if he hears anything.—J. A. L., of O.

Vorraic PILE.—Let T. F. G. take disks of copper, zinc, and
woolen cloth of any size, soak the cloth in a solution of sal ammoniac,
then pile them up in the following order: copper, zinc, cloth, and so on;
then connect the outer disks with a copper wire. The larger the disks
and the greater their number, the greater is the intensity ofthe current. —
J. A, L., of O.

Vorraic LicHT.—It will take a battery of forty cells of
Grove’s elements to make an electric light of any considerable size. If,
however, you have a battery of angther kind, you can take as follows:
Forty-five Bunsen’s, fifty-five Daniells’, or seventy-five Smee’s. Grove’s
battery is the cheapest and best for the more striking effects of electricity.
The carbon pencils should be made of the same kind of coke as the carbon
in Bunsen’s battery. Browning’s lamp is the cheapest lamp for exhibit-
ing the light.—E. X., of Mass.

RAISING NUMBERS TO FrAcTIONAL PoweEr.—T. M. N,,
query No. 6, Feb. 24. The best way to raise a number to the powerof a
fraction is to take the logarithm of the number from a table of logarithms,
multiply that logarithm by the fraction, and find in the table the number
corresponding to that product. The number, expressed in whole num
bers and decimals, will be practically accurate.—. ——.

BREAKING OF CAST IRON PULLEYS.—The explanation of C.
M. R.’s broken pulley is this: Cast iron is always crystalline, and wrought
iron often becomes 8o by constant jarring. That pulley was crystalline
in the interior while the surface was not. This caused the interior to ex-
pand or rather to attempt to. So long as the surface was whole, the irf-
terior was bound, so that it could not expand freely. But when the sur-
face was broken the tension was removed, the piece expanded fully, and
became too large to be replaced.—.——

CARBONIC ACID:GAS IN WELLS.—With regard to carbonic
acid gasin wellg, th'e most simple plan to get rid of it is to get a black-
smith’s bellows—an old one could be borrowed inglmost any town—and
a tin orlead gas or steam pipe. Attach it to the nokgle of the bellows and
run it to the bottom of the well; so long as the bellows is worked the welp
will be free from gas. A welldiggerin this place burned shavings in a
well he was di:ging every hour; still his workmen were so affected they
were about abandoning the work, when the contractor came to me to see
if I could tellhim how to get rid of the gas; I told him of the bellows; he
borrowed one and set & boy to working it, and his men worked for
and finished the well without further tronble,—M. W.,of N. J.
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SPEED OF CIRCULAR SAW.—D. 8. B. inquires as to this, and
N. B., of Pa., answers that it will be safe to run 1,900 revolutions per
minute. 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 slight variations under certain
conlitions. This rule has been generally adopted. But N. B, would run
it about 19,500. I assert that this is a random guess, without any practi-
cal demonstration; and, if put into practice, some one will get their
brains split open. Nine thousand feet per minute for the rim willrun a
52 inch saw about 698; 700 is plenty, and 400 revolutions will saw 10,000 feet
per day easily.—J. E. E., of Pa.

TEMPERING STEEL Birs.—If H. &. will put in six quarts of
soft water one ounce of pulverized corrosive sublimate, two ounces of
pulverized sal ammoniac, and two handsfull of common salt, he will
have no trouble in making his steel bits hard enough and tongh enough.
Let him heat the bits to a cherry red only, and plunge them in and not
draw any temper.—W. M., of Ill.

THE APPIAN WAY.—Can you tell me the age of the Appian
‘Way, and whether it was made of stone or asphalte ?>—L.—Answer: The
Appian Way (Via Appia) extended from Rome to Capua, and was built by
Appius Caecus the censor,in the year B.C. 312. It was made by first
driving piles into the swampy ground to lay a solid foundation; then a
layer ot stones about the size of hen’s eggs, then a course of rubble work
in lime cement, then one of brokea 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.
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 Hoors.—If E. E. 8., query 18, Feb-
ruary 24, 1872, will tie a woolen cloth saturated with vinegar and water
(equal parts) loosely around the hoof two or three nights out of every
week, he will ind that the hoof will become soft and pliable. 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,
1 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 oftencarry off dis-
ease.—J. A. F.,of Mass.

BALANCING SLIDE VALVES.—In No. 8, current volume, you'
express doubts whether Western engineers balance only the ports intheir
slide valves. Having had some little experience this way myself, I should
not hesitate to assert that any slide valve, having a greater amount of
balance than this, however perfectly fitted, would not Eeep its seat during
one revolution of the engine. At least, thisTias always been my experi-
ence.—F. F. H.,of B¢ Y. ~ °

BREWING L1GHT ALES.—In answer to J. A. R.’s query, No. 9,
page1388,Vol. XXVI.,I would say: Let him take an ordinary firkin, put in
a false bottom, 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 water ; then boil the liquid 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
half pints good yeast. Stir it well and let it stand until 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 set in a dark place; and you will have an ex-
cellent table beer. Lessen the quantity of maltif you want a weaker
beer. This beer has been highly recommended by physiciansfor inva-
lids.—C. 8. P., of Mass.

FouL AIrR IN WELLS.—I occasionally find damp or foul air
in'wells. My plan for Temoving it is (if there is a pump in the wel) to
pump water down the well on one side. The water going down one side
forces the air up 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 successcompared to that with the pump-
ing, as described above. Where there is no pump, I tie a common basket
to a line, and operate it up and down the well; this soon gets a circula-
tion, and so answers the purpose.—J. W. H,

Declined.

8 upon the following subjects have been received and examined
by the Editor, but their publication 18 respect fully declined:

C

GEOMETRICAL PROBLEM.—L. G.

PROPORTIONING TOOTHED WHEELS.—T. H.

SMALL Pox.—W. H.

SUGAR MANUFACTURE.—C. )

TESTING WATER WHEELS.—N. F. B.—G. C.—W. W. H.

ZopiacAL LicaT,—S. B. C.

ANsweRs.—C. P.—8.—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.1

NoTEs AND QUERIES.—C. V. R—W. H. K.—C.—W.T.J.—
D. 8. H—I.—G. K.—G. M. T.—F.

Recent Dmevican and Loveign Latents,

Under this heading we shall pudblish weekly notes of 80me of the more promi-
nent home and foregn vatents.

STEAM BOrLrRr.—Michael Smart, of New York city.—This invention re-
1ates to an improvement in steam boilers whereby the steam is quickly sep-
arated from the water, and the danger of e'xpl@sion is reduced, while at the
same time the heat of combustion is more fully utilized than in other boil-
ers. Theiuvention consists principai]y in the application of a steam arch
or vessel above the cylindrical bedy of the boiler, and in its connection with
the latter in such manner that a smoke passage is formed between the two.

ELEoTrIC CARRIAGE.—Lawrence W. Coe, of Auburn, N, Y.—It is intend-
ed to provide carriages adapted for being propelled by magnetic engines di-
rectly applied to the hind axle to which the wheels are to be keyed, so that
the turning axle will turn the wheels; and for so applying the exgine it is
necessary that the frame, to which the shell or frame of the engine must he
connected, be arranged directly on the axle without springs, for any vibra-
tion of the engine, except with the axle, would interfere with the proper
working of it. And as it ishighly important that the body ot the carriage
be capable of springing, 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 making.very short turns in narrow streets where a
carriage has to be backed up to the curbstoneé, it is necessary with car-
riages having the steering apparatus.arranged in the common way, to turn
the wheels nearly around a 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 houunds circular and provide the lower one, which
is supported on springs, with cogs all the way round, and mount a hand
shaft and pinion on the upper one, which is suspended rigidly from the car-
1iage frame, so that the wheels may be turned wholly around, by which,in
such cases, they may be brought into the required position 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 it themon the ends of a longhub, against collars, springingthe disks
very nearly or, in some cases, entirely together near the peripheries, which

Two thousand and more years trafiic has done little to-

are beveled and curved outward for the reception of india rubber tires.
The parts riveted together are attached to a concave orsquare grooved
metal tire, in which the india rubber tire isplaced. The disks are clamped
agalast the collars 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, asis common in land carriages, but which cannot well
be done when india rubber tire is used, a friction wheelon 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 gther to the lever in
the usual way of arranging brakes ot this character.

TRAVELING BAaGg.—Jacob Lagowitz, of Newark, N. J.—This invention hds
for its object to furnish an improved mode of making traveling bags, etc.,
by means of which the cover of the frame, the cover of the bag, and the
lining may all be sewed at the same time, and with a sewing machine ; and it
consists in the mode of making the bag, 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, were brought together upon the inside,
and sewed by hand. The edge of the lining 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 with thisin-
vention, the edges of the cover of the framne are brought together at the
edge of the frame and turned outward. The edge of the cover of the bag
and the edge of the lining are then brought together and placed upon the
inner side of the edges of the frame cover, a8 narrow st;l:} the lining be-
ing interposed between the edges, which are then sewegA0gether by a ma-
chine, the free edge of the strip being atterward Pasted down over the
edges of the cover and lining.

BRUSH FOR APPLYING BLACKING TO BooTs AND SHOEs.—Nathan Eisen-
mann, of New York city.—This invention has for its object to furnish a sim-
ple and convenient brush for applying liquid blacking to boots and shoes,
and for various other uses; and it consists in constructing 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 applied
to the surface of boots and shoes readily, conveniently, and quickly, and at
the same time withoyt danger of soiling the hands.

CAR WINDOw.—William McCaull, of Philadelphia, Pa.—This invention has
forits object to improve the construction of the windows of railroad cars,
street cars, etc., so that they may be more convenient and reliable in use
sed more satisfactory in operationthan when arranged inthe ordinary man-
ner. It consistsin an elastic cord and adjustable plate in combination with
the box, stile pulley, and the sash or blind of the window, so that, when the
sash or blind is8 lowered, the cords are put under tension, and when released
the elasticity of the cords shall close the sash to its proper place.

GOPHER TRAP.—John Bowman, of Santa Cruz, Cal.—This invention con-
sists principally in providing the outer end of the trap with an appliance
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 reclosing. The in-
vention further consists in a peculiar arrangement of spring, trigeer, and
swinging gate, all being 80 made that the trap cannot easily get out of order,
and will be convenient for use and inspection.

‘WELL AvuaER.—Francis Spees, of Tabor, Iowa.—This invention furnishes
an jmproved 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 the lower part, 8o as'to ream out or enlarge the hole, partof the dirt
being thus received upon the upper part of the worm, thus diminishing the
triction of the dirt upon the worm, and, consequently, the power required
to operate the auger. Inthiscase, a lip should be attached to the edge of
the lower end of the enlarged part of the worm, to shave off the sides of the
hole and leave them smooth. The hole may also be reamed out by a pro-
Jjecting yertical knife, the ends of which are bentinward and are attached to
the flangé or thread of the worm. By this construction, when a hard stra-
tum of earth is found, the knife may be detached and a smaller hole bored
threugh said stratum,the knife being afterwardattached and the hole reamed
out or enlarged to the desired size. A combination, with the stem, of the
rigid section of the worm, an angular bit, and a sliding worm are the fea-
tures upon which a patent has been obtained. :

RuLINGg PEN.—Elliot Ingram, of Springfield, Mass.—This invention has
forits object to improve the construction of ruling pens, in such a way that
when different colored inks are used the inks may not become mixed while
the rulingmachine is being used; and it c(_)nsists in the combination of &
guard or shield with the pen, as hereirafter more fully described. The pens
are constructed with grooves to conduct the ink to the paper in the ordina-
ry manner. Wi h the ordinary pens, the inkis 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 become mixed. To guard against this, # guard or shield
is attached to the shank of the pens 8o as to prevent the possibility of the
différent colored inks becoming intermingled or mixed. The guard or
shield projects npward and rearward, 8o as not to interfere with properly
securing and operating the pens.

DROP LEAF ATTACHMENT FOR SEWING MACHINE TABLE§.—Evelyn.F.
French, of New York oity.—This invention has for its object to provide a
drop leaf, applicable to sewing machine and other tables of suitable kind,
andnicely 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 a pair of hinged springs that insure the flush position of the
leaf whenswung up into a horizontal position.

MiLK COOLER.—Charles A, Douglass, of Franklin, N, Y.—Thisinvention
consists of milk troughs within water troughs in gangs or series, preterably
one above another, with water aud milk discharge pipes and adjustable ap-
paratus for regulating the hight of the water surrounding the milk 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 throu'gh it from/the upper end,is adjusted high-
er or lower and will vary the hight of the water accordingly. Branch water
escape pipes lead into a main pipe which conveys the water away. The dis-
chargenozzles of the milk troughs extend down into bushings screwed up
through thebottoms of the water tronughs water tight and fitting the nozzles
80 as to prevent leakage around them. Both the water and milk branch
pipes are provided with funnels at the upper ends, to insure the recéiving ot
the water whileallowing the nozzles to be removed and reapplied frequent-
1y as thetroughs must be frequently taken down to be cleaned. This is
claimed to be a simple and efficient cooling apparatus for holding milk to
obtain the cream.

PoraTo DigGER.—William W, Speer, of Pittsburgh,Pa.—This 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 pivoted or hinged to a shaft and biturcated 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.

FoLpING TABLE.—Alfred C. Ballard, of Winooski, Vt.—This invention
has for its-object to so arrange an ordinary or any drop leaf table that it can
be foldedinto a small space for convenient transportation; and conssts,
principally, in the application of drop leaves, which can be folded under
the box or frame of the table top,and intheir combination with folding legs.
In thismanner, the upper part of the table can be conveniently foldedinto
quite asmall space. Thelegs of the table are pivoted within the box in
such manner that they can be folded into the same. When they are tolded
‘together, and the leaves also folded against and under the box, the entire
table will be no larger than the box with the thickness of the leaves added
to its width and depth. When the legs are swung down forsupporting the
table, they are held in place by means of suitable hooks or catches. The
drop leaves, when extended, are supported on suitable pivoted or hinged
brackets or bars
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CAR BRAKE.—George H. Reynolds, of Parsons, Kansas.—This car brakej
8o 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,withother me-
chanism and chains, rods, etc., combined with the brake mechanism of a
train of cars in such a way that the brakes will 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 beincreased by applying the brakes to the
said rear car in the ordinary manner. This device is designed especially for ,
freight trains, but may be applied to other trains,if desired.

DEVICE FOR LOOKING NUTs.—Samuel B. Lowe, of Chattanooga, Tenn.—
Plateshaving end slots and lips to lock the two end nuts, and also two cen-
tral apertures-to receive the two middle nucs which hold a fish plate to its
rall, are not new; but this construction compels these lock plates to be rigid
and unadjustable, while by employing a separate and independent plate for
every two nuts each becomes adjustable,and it is no longer required that
the midd)e!mts should be always placed in one arbitrary position. A plate
havingionly a long 8lot and two long arms at each end, to adapt it to be ap-

‘plied 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.—This invention relates to a new
method of attaching fish hooks to spoons, propeller wheels, and other styles
of trolling haoks; 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 thismode ot fastening 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 invention consists of a combinatior, with the drop catchlever
and trumpet and the stop wheel heretofore used for throwing off the belt for
stopping the machine when the “ end” or *“sliver * breaks, of a weighted
‘catch lever arranged in such manner that it holds the trumpet guide for the
sliver in the working position, and is thrown into contact with the stop
wheel to stop the machine in case the trumpet is pulled down by knots or
bunches on thesliver clogging it.

SELF SEALING PA1L.—Chas. A. Marshall, Cleveland, Ohio.—This inven-
tion consists in providing a pail (adapted to various uses but designed chiefly
fortransporting milk and other liquids) with acover which may be tightly
secured by means of a detachable screw hook connecting with a screw eye
in the bottom of the pail. This means of securing the cover is easy to apply
at well as cheap andsafe, while it does not render the pdil unadapted to use
withoutit.

RAILROAD TRACK CLEANER.—Alexander Blakely, Fairfield, Iowa.—The
invention consists in removing the sand which is spread in front of locomo-
tive wheels to produce traction, by means of a brush arranged in rear of the
hindmest drive wheel and rotated by said wheel. This brush is raised or
lowered, and held to or away from the track by simple and convenient
mechanism.,

TOOL FQR CUTTING SHEETS GF WET OR PASTED PAPER, WOVEN FABRICS
LEATHER, ZINC OR LEAD.—John F. Bright, Washington, D. C.—The inven-
tion consists in a new tool for cutting leather, woven fabrics, zinc or lead,
with arotary knife. 1tis provided with a gage and clamp by which it is en-
abled to cut withgreat accuracy and uniformity. It isadapted 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 forward in this class
ot invention.

DROPPING ATTACHMENT FOR HARVESTERS.—Byron Seneff, Chillicothe
Ohio.—The invention consists in a peculiar mode of dropping the bundles
of grain from an inclined slide, without scattering, of uniform size and with
the straws even. . The effect of this is to save much grain that is usuallylost
by scattering and by dropping from the bundle, as well as to enable it to
thrashed with more facility and thoroughness.

SURFACE BLOW-OFF FOR MARINE BoILERS.—Benton C. Davis and John T.
Hardester, Baltimore, Md. —The invention consists in eff ectively and eco-
nomically discharging the scum from a marine boiler, By blowing steam and
water from the centre of the water surface, and drawing to a common cen-
ter, automatically, all of said scum by producing a vortex at that goint.

HARVESTER.—George S. Grier, Milford, Del.—The invention conslsts in
constructing and arranging rake teeth upon endless carriers so that they
will automatically fold when going under the platform and be erected as
they ascend to the top. Its simplicity secures durability and cheapness of
construction whileits efficiency is unmistakable.

METAL FOR BRAKE SHOES FOR RAILWAY CARS, ETC.—Wm. McConway.
Pittsburgh, Pa.—The patentee produces a very close grained, tough and
durable brake shoe by suitable admixture of pig iron, malleable cast iron
and steel. ;It has been practically tested and found to exceed the common
shoe in durability as20to 1.

SEWING MACHINE.—Quinten M.Youngs, Utica, N. Y.—This invention con-
8'8ts in having the pulley,on the main sha't of a sewing machine, 8o arranged
that it may be loéked with the shaft to drive it in the ordinary operation of
themachine, and unlocked $o run loose and rot work the machine when ijt
isrequired to use the driving belt or the said pullev for working the bobbin
winder, and thus avoid having to remove the work from the machine and
readjust it again each time a bobbin is to be wound, besides saving the
unnecessary running of the machine.

FANNING MILL.—John Drummond, Trenton, Mo.—This invention relates
to improvements in fanning mills; and it consists in certain arrangements
of the shoes holding the screws and apparatus for actuatlng' them, calcula-
ted to work them more efficiently than they can be as at present arranged.
An arrangement, with the shoe suspended in the peculiar manner, of a lever,
bell crank, oscillating shatt, and the connecting rods therefor, for actuating
the shoe in different directions, said laver and shaft beicg actuated by the
fan shatt, are the features on which a patent has been issued.

MACHINE FOR DRYING PAPER, WADDING, ETc.—Elihu C. ‘Wilson, Med-
‘way, Mass., assignor tohimselfand Edward Eaton, rame place.—This inven-
tion consists in a long closed case, through which the bat is carried by an
endless beltnear the bottom,andinto which air, either hot or cold, is blown
above the bat aud caused to impinge upon the upper wet surtace in an
evealy distributed way, and then escape attheoppcsite end, ear: ying off the
moisture in an efficient manner. The size or paste used for stiffening the
bats to adapt themfor waddings, and which it is the particular 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 calender rollers, forinthat case the
wet side of the sheet is run upon the roller and the damp air necessarily
forced through the bat to the outside. This destroys the crispness of the
interiors of the mass, and thereby very greatly injures the quality of the
goods. The improved plan of drying is applicable alike to drying paper,
woven cloths, and the like.

STEAMBOAT CHIMNEY.—William J. Hamilton, Cairo, IlIL.—The object of
thisinvention is to providesuitable and convenient means for lowering and
_raising the top or upper sections of jointed steamboat chimneys. The
apparatusis 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 navigable strieams. Its advantages over any
degice for the same purpose now in use will, it is claimed, be readily under-
stood and appreciated on inspection by all western steamboat men.

ELEOTROMAGNETIC ANNUNCIATOR.—Charles E. Chinnock, of New York
city, assignor to Edwin Holmes, manufacturer of burglar alarm telegraph
appliances for houses, stores, etc.,7 Murray street, New Yorkgity.—This is
an automatic indicator for electromagnetic alarm or call aﬁparatus, and
means for establishing currents throngh inaudible or other signals v henever
the indicator is set in motion. Itisintended for use in alarm apparatus to
first indicate the locality at which the operating current was established
and subsequantly start the alarm, and is equally well applicable to hotel an-
nunciators and similar apparatus for showing the number of rooms anl
calling the attendant. The numerous featurés ot the invention are em-

braced in ten different claims upon which a patent has been issued.
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CULINARY BoILERs.—Joseph Gibbs, Opelousas, La.—This invention con-
sists in a boiler having a wide flange adapted for supporting it on the top of
pots or saucepans of different sizes, 8o that the body of the boiler sets down
on the pot or saucepan to be heated by the water boiled therein, with which
boiler is combined a circular weight, adapted to rest on the top of the
flange, and press it down upon-the edge of the pot 80 hard as te prevent the
escape of the steam from the pot as readily as it would without said weight.

FOLDING CHAIR.—Charles Marcher, New York city.—The object of this
invention is to so construct a chair that it may be tolded up to occupy but
1ittle space when it is not in use, or when packed for transportation or stor--
ing away. It is particularly useful for steamer and steamboat travelers.
The back and the front leg pieces for each side of the chair are in one piece,
and are pivoted to the rear lags. A track ot metal, or other suitable nrate-
rial, isrigidly attached to each side of the seat. A metallic plate is rigidly
attached to the upper ends of each of the rear legs, haviog a pin projecting
inward, so as to bear and traverse on the track when the chair is folded up
or extended for uve. A shoulder forms a stop for the traverse pin when the
chair is extended. The bottom is pivoted to the “lower part of the Lack.
The.arms of the chair are pivoted to the seat. There are slots in the arms,
and pins in the back on which slotted arms work as the chair is folded or-
extended.

COMBINED TABLE, SOFA, AND BED.—David Katzenstein, New York city.—
This invention relates to a new article of furnitaure, which can be used as a
table, sofa or chair, and bed, as ocecasion may require, and which, at the same
time, is extremely simple in construction and convenient to handle. It comn-
sists in a new combination of three cushioned plates, of which one consti-
tutes the table top, the sota or chair back, and also part of the bed bottom,
according to the position in which it is placed. The bed clothes can be kept
in a drawer while the device is used as a table or sofa.
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Chair, G. W. Morstatt.......
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Check protector, J. Adalr .
Chignon, E. Ulmann..
Churn, A. Wieting...
Clasp for looping sklrts, M. R. Zerbe..
Cock, weigated gage, W. H, McMillan .
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Fence, Devoe, Rogers, and Beals,,
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Waterwheels, gate for, E. F. Hunt....... . . 124273
‘Water tank for railroads, J. Burnham, (reissue).. o4
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‘Wringer, clothes, T. E. McDonald.......... erereenereeneeneeneneenenes 124,867

DESIGNS PATENTED.
5,563.—CARPET. —Jonathan Crabtree, Philadelpbia, Pa.
5,564 to 5,568.—CARPETS. —John Fisher, Enficld, Conn.

5,569 to 5,573.—0IL CLoTHS. —J. Hutchison, Newark, N. J.
5,574.—VEST CHAIN LoOK.—K. Kaufmann, New York city.
5,575 and 4,576.—O1L CLoTHS.- C. T. Meyer, Lyon’s Farms, Elizabeth, N. J.
5,577 to 5,597.—CARPETS.—E. J. Ney, New York city.
5,598,—COOKING STOVE.—L. Rathbone, Albany, N. Y.

99. —JEWELRY BoX.- G. Schoenemann, New York city.
5,600 to 5,603. —CARPETS.—J. H. Smith, Enfield, Conn.
5,604 to 5,607.—CARPETS. —G. C. Wright, New York city.
5,608.—SUSPENSION EYELET.—G. W. Averell, New York city.
5,609.— KNIFE HANDLE.—M. Chapman, Greenfield, Mass.
5,610 to 5,618.—CARPETS. —Otto Heinigke, New York city.
5,619 to 5,623.—CARPETS.—H. Horan, Newark, N. J.
5,624 t0 5,680.—CARPETS. —L. G. Malkin, New York city.
5,631,—CARPET.— W. Mallinson, Halifax, England.
5,682.—S0DA FOUNTAIN.—G. F. Meacham, Newton, Mass.
5,633.—CARPET. —J. J. Patchett, Halifax,-England.
5,684. —BIRD CAGE HOOE.—A. Wunder, New Haven, Conn.
5,685.—IRON BRACKET.—M. D. Joncs, Boston, Mass.
5,686. —CARPET.—A. McCallum, Halifax, England.
5,687.—CEILING ORNAMENT.—G. Protin, New York clty.
5,688.—CLOCK CASE.—P. B. Wight, New York city.

TRADE MARKS REGISTERED.
681 and 682. —BLEACHED LoNa CLoTH.—Coflin & Altemus, Phila ‘elphia, Pa.
683 t0 687.—PHOTOGRAPH ALBUMS.—W. W. Harding, Philadelphia, Pa.

688, —CLOTH AND PAPER.—The Manhattan Cloth and Paper Company, New
York city and Newark, N, J.

689 and 690.—SMOKING ToBAcco.—Winfree & Loyd, Lynchburg, Va.

'691.—GIN.—Adams & Taylor, Boston, Mass.

692. —WHISKY.—Adams & Taylor, Boston, Mass.
693, —GIN.—Adams & Taylor, Boston, Mass.

SCHEDULE OF PATENT FEES:

On each Caveat_ .
On each Trade-Mark

On filin, F each application tor & Patent, (seventeen years).
On issu es.ch original Patent. . .

to Examiners-in-Chief. .
"1 to Lommissioner of Patenrs..
lication for Reissue....
lication for Ex

the l<‘

Discl:

grantin
On Aling &
Onan nppl catlon for Design (three

On an application for Desizn (seven years)..
On an application for Design (fonrteen vears).

)
=

For Copy of Claim of any Patent 138ued within 80 Years...covveeeeerceses. %3
A 8 ketch from the model or drawing, relating to such portion of @ machine
as the Claim covers,from . .
upward, but usually at the prtce abownamed
The rull Specification qf any patent i88uedsince Nov. 20,1866 at which timne
the Patent Office commencedprinting them. ..:...,. R-FED-B]
Official Copies of Drawings of any patent i3sued since 1886 we can vy ‘
at a reasonable cost, the.price depending upon the amount oy Ui»i
fnvolved and the number of views.
Full information as to price of drawings in each case, may v had dy

addressing
MUNN & O0O0O..
Patent Solicitors. 37 Park Rew. New York.

APPLICATIONS FOR EXTEﬁSIONS.

Applications have been duly filed, and are now pending, for the extension
of the following Letters Patent. Hearings upon the respective applications
are appointed for the days hereinafter mentioned:

20,356, —PROTRACTOR.—J. Lyman. May 8, 1872,

20,314, —VALVE COCK.—S. Adams. May 8, 1872,

20,341, —HORSESHOE MACHINE.—C. H. Perkins. May 15, 1872.
20,649.—VAPOR LAMP.—A., M. Mace. June5, 1872,

20,692.—GRINDING MILL.—B. A. Beardsley. June 12, 1872.,

20,837. —PRESSING STRAW BONNETS, ETC.—H.-E. West. June 19,1872,
20,411, —HARVESTER RAKE.—D. O. De Wolf. May 15, 1872.
20,447.—WHITEWASH BRUsSH.—D. W. Shaw and W. McGraw'.
20,542.—STONE CRUSHER.—E. W. Blake. May 29, 1872,

May 15, 1572

Value of Extended Patents.

Did patentees realize the tact that their inventions are likely to he more
productive ot profit during the seven years or extension than the first
tull term tor which their patents were granted, we think more would avail
th ves of the extension privilege. Patents granted prior to 1861 may be
extended for seven years, for the benefit of the inventor,or of his heirs in case
of the decease of the former, by due application to the Patent Office, ninety
days before the termination of the patent. The extended time inures to
the benefit of the inventor, the assiznees under the first term having no
rights under the extension, except by special agreement. The Government
tee for an extension is $100, and it is neeessary that good professional service
be obtained to conduct the business before the Patent Office. Full informa-
tion as to extensions may be had by addressing

MUNN & CO. 37 Park Row_

Inventions Patented in England by Americans.
[Compiled from the Commissioners of Patents’ Journal.]
From February 9 to February 15, 1872, inclusive.
Gas ENGINE.—G. B. Brayton, Boston, Mass.
HARVESTER.—L. Miller, Akron, Ohio.
MEeTALLIO CANS, ETC.—H. W. Shepard and R. Seaman, New York city.
MoLps, CorEs, ETC.—W. Haineworth, Pittsburgh, Pa.
MOWER AND REAPER.—W. Sprague, South Kingstown, R. I.
PosTAL CARDS, ETO.—A. L. McCrea, Washington, D. C.
PROPELLING VESSELS.—W. Condell, New York city.
REFRIGERATOR.—J. Gravensiine, Phila., Pa., D. W, C. Taylor, N. Y. city.
SEWING MACHINE. —Singer Sewing Machine Company, New York city.
STEAM GENERATOR, ETO.—A. G. Buzby, Philadelphia, Pa.

FOREIGN PATENTS---A HINT TO PATENTEES.

It is generally much better to apply for foreign patents simultaneously
with the application in the United States. If this cannot be conveniently
done, as little time as possible should be lost after the patent is issued, as
the laws in some foreign countries allo ¥ patents to any who first makes the
application, and in this way many inventors are deprived of valid patents
fortheir owninventions. It should also be borne in mind that a patent is
issued in England to the first introducer, without regard to the rights of the
real inventor; therefore, it is Ymportant that all applications should be
entrusted to responsible agents in this country, who can assure parties that
their valuable inventions will not be misappropriated. The population of
Great Britain is 31,000,000; of France, 37,000,000 ; Belgium, 5,000,000; Austriay
86,000,000 ; Prussia, 40,000,000; and Russia, 0,000,000. Patents may be secured
by American citizens in all of these countries. Mechanical improvements
of all kinds are always in demand in Europe. These will never be a better
time than the present to take patents abroad. We have reliable business
connections with the principal capitals of Europe. A large share ot all the
patents secured in foreign countries by Americans are obtained through our

Agency. Address
MUNN & CO..
37 Park Row, N, Y,
) @@ Oirculars, with full information on foreign patents, farnished free.
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Practical Hints to aventors,

UNN & CO., Publishers of the SCIENTIFIC AMERICAN
have devoted the past twenty-five years to the procuring of Letters
More than 50,000 inventors have avail
ed themselves ot their services in procuring patents, and many millions o
dollars have accrued to the patenfees whose specifications and claims they
No discrimination against foreigners; subjects ot all coun-

Patent in this and foreign countries.

haveprepared.
ries obtain patents on the same terms as citizens.

How Can I Obtain a Patent?

is the closing inquiry in nearly every letter, describing some invention
A positive answer can only be had by presenting
a complete application for a patent to the Commissioner of Patents.
application consists of a Model, Drawings, Petition, Oath, and full Specifica-
Various official rules and formalities must also be observed. The
efforts of the inventor to do all thisbusiness himself are generally without
After great perplexity and delay, he is usually glad to seek the aid
of persons experienced in patent business, and have all the work done over
again. The best planis to solicit proper advice at the beginning. If tne
parties consulted are honorable men, the inventor may sately confide his
deas to them: they will advise whether the improvement is probably pat-
entahle. and will give him all the directions needful to protect his rights.

which comes to this office.

tion.

success.

This is an inquiry which one invento:

and correct:

its patentability, free of charge.
hand,to construct a model, make as

of an application for a patent.
Preliminary

tion, in your own words, and a pencil,

Ar

MuUNN & Co.. 37 Park Row, New York.

How Can I Best Secure My Invention ?
some experience in obtaining patents.

Construct a neat model, not over a foot in any dimension—smaller if pos-
sible—and send by express, prepaid, addressed to MUNN & Co., 37 Park Row
New York, together with a description of its operation and merits.
ceipt thereof, they will examine the invention carefully, and advise you as t¢
Or, if you have not time, or the means at

provement as possible, and send by mail. An answer as to the prospect ot a
patent will be received, usually by return of mail.
have asearch made at the Patent Office ; such a measure often saves the cost

In order to have such search, make out a written description ot the inven-

with the fee of $5, by mail, addressed to MUNN & Co., 37 Park Row, and in
due time you will receive an acknowledgment thereof, followed by a writ-
ten report in regard to the patentability of yonr improvement. This spec}a
search ismade with great care, among the models and patents at Washing-
ton, to ascertain whether the improvement presentedis patentable.

Caveats,

Persons desiring to file a caveat can have the papers prepared in the short-
est time, by sending a sketch and description of the invention. The Govern
ment tee for a caveat is $10. A pamphlet of advice regarding applications

or patents and caveats is furnished gratls, on appll

r naturally asks another, who has had
His answer generally is as follows

On re-
any other agency.

good a pen and ink sketch ot the im-

It is sometimes best to

Examination,

or pen and ink, sketch. Send these

Address

on by mail. Address

Patent Offce.

Rejected Cases.

Rejected cases, or defective papers, remodeled tor parties whohave made
applications for themselves, or through other agents.
Address MUNN & Co., stating particulars.

Terms moderate

European Patents,

MuUNN & Co. have solicited a larger number ot European Patents than

They have agents located at London, Paris, Brussels

Berlin, and other chief cities. A pamphlet pertaining to foreign patents
and the cost of procuring patents in all countries, sent free.

MUNN & Co. will be happy to see inventors in person, at their office, or to
advise them by letter.
such consultations, opinion, and advice, no charge is made. Write plain
do not use pencil, nor pale ink; be brief.

All business committed to our care, and all consultations, are kept gecret
and strictly confidential.

In a}l.-matters pertaining to patents, such as conducting interferences
pro&ring extensions, drawing assignments, examinations into the validity
of patents, etc., special care and attention is given. For information, and for
pamphlets of instruction and advice,

In all cases, they may expect an koness opinion. For

MUNN & CO.,
PUBLISHERS SCIENTIFIC AMERICAN,
37 Park Row, New York.

OFFICE IN WASHINGTON—Qorner F and 7th streets. opposite

Advertisements.

RATES OF ADVERTISING.

Back Page = = = = $1°00 a line,
InsidePage = = = 75 cents a line
tor each insertion.
Engravings may head advertisements atthe same rate per
Une, by measurement, as the letter-press.

The 'aalue of the SCIENTIFIC AMERICAN a8 an advertsing
t be over estimated. Its circulation 18 ten

* times greater than that of any similar journal now pub-
lished. It goesinto all the States and Territories, and is
read in all the princ:pal libraries and reading-rooms of

the world. We invite the attention of those who wish to 4.

make their b k to the d rates. Abust-
ness man wants something more than to see iz adver-
tisement in @ printed newspaper. Hewents circulation.
1 it is worth 25=penty ber line to advertise in a paper of
three thousand circulation, it i3 worth $2 50 per line to
advertise in one of thirty thousand.

Cold Relled Shafting.

Best ard most perfect Shafting ever made, constantly
on hand in large quantities, furnished in any lengths up
to 24 ft. Also, Pat. Couplin anéiGS}_;:eli‘) oRlnz adéustable

Hangers.
121 Chambers & 103 Reade Streeis,Ne w York.

Sturtevant Blowers

Of every size and description, constantly on hand.
GEORGE PLACE & CO.,
121 Chambers & 103 Reade Streets, New York.

Machinery,

Wood and Iron Working ot every kind. Leather and
Rubber Belting, Emery ‘Wheels, Babbitt Metal, &c.
GEQ. PLACE & CO.,121 Chnmbers & 108 Reade Sts. N.Y.

] ] y
Machinists’ Tools.
The largest and most complete assortment in thiscoun-
try, manufactured g
NEW YORK STEAM ENGINE COMPANY,
21 Chambers & 103 Reade Streets, New York.

SBESTOS—Finely ground, suitable for

Packing and Felting for Machinery, linings, En-
ginesand Tanks, Flreprooﬂnlipurposes lubncatln%vetc N
ior sale in any quantity, b W.

GER. Chemists & Importers, No. 55 Cedar St., New York.

Peteler Portable Railroad Company,

OFFICE, 42 BROADWAY, NEW YORK.
p ————— )

TO CONTRACTO=S, MINERS, etc.

By this invention one horse does the work
of ten, and one man the work of eight.
The great labor-savin lnvenmon of the age
S AND TRACKS FOR SALE.
sam%les at the office, New lllustrated Circulars free.
State Rights for sale. .

DETROIT AND MILWAUKEE RAILROAD COMPANY.
DETROIT, 18t March, 1872,

Genéral Superintendent ot this
ro ad, havin, signified his desire to be relieved of his du-
ties about May 1st, the Directors wiil receive applica-
tions for the posltion of General Superintendent, accom-

'l,med by suitable credentials, durineg the month of
EI C. C. TROWBRIDGE, President.

OME_SEWING MACHIN

This Unequalled Machine
USES A STRAIGHT NEEDLE,
HAS THE UNDER FEED,
MAKES THE “LOCK STITCH,”
Is Simple, Reliable, and Durable.
WE CHALLENGE COMPETITION.
Agents wanted where we are not represented. For further
articulars, address JOHNSON, CLARK & CO., BOSI‘O‘I,
TASS. 131 TSBURGH, PA. CHICAGO, ILL., or ST.
LoUIs, M GENERAL AGENTS.
PENDLETON BRO:

THOMAS BELL, Esq.,

Portland, Me.

CLARK & PRESCO T . . Boston, Mass.
CAREY BROS. & WILcox, o . New York.
D. G. MAXWELL, . " oCharlotte, N. C.
S. C. PHILLIPS, Norfolk, Va.
T. L. BISSELL, Charleston, . C.

STUB! & HARVE

KNO\ LE\ & COVNLR, . . . Louisville, Ky.
E. HAINES, . . . San Francisco, Cal.
G. \V TRAVER, . P . Portland, Oregon.

Fort Deposit, Ala.

GERMANY.— AGENCIES WANTED FOR
Machines and Patented articles of every description, by
MESSRS. WIRTH & Co., Franktort on the Main an. Vienna.
Sample Store and Patent Office ; proprietors of the Arbei-
ter (Frankfort) and the Techniker (Vienna),
Send a Stamn for a Iku-e
HARTZ_ CONJ

MAGIC POSITORY, No. 743 Brondwny,

New Yor k.

Fur the Parlor.

GEAR’S BOSTON (M ass. ) MECHANICAL ADVOCATE

is lmndsomelv illustrated, and covtains a]l the mechani-
Price $1.00 pe r year. The best mechanical advertising
W

F YOU wish to SELL YOUR PATENT, ad-
dress U, 8. PATENT RIGHT ASSOCIATION, Pub-.

lishers of ** Patent Riﬁt Gazetie,”” No, 12 Warren Street,
P. O. Box, 4544, New

OR SALE OR TO LEASE—Very

Low—

A Four Story, 65x100, Brick Factory, with 40 horse
Engine, Shafting, s.clnne ,&C., good a8 niew, in &8 man-
ufactun city sear New ork. 'Address ESTA. TE, Box

s ., New York.

HE BEST HAND VISE—Solid Steel Par-

allel Jaws. Manufactured b{ ‘X. STEVENS,
East Brookfleld, Mass. A well esi ablished and paying
businessforsale. o

AUSTRALIAN COLONIES,
BENCRAFT & SMITH, Solicitors and Patent Agents,
Melbourne, Victoria. Agencles in all the Colonies.
References—New York: John Stephenson & Sons.
Melbourne: United States Consul.
Powers of attorney to Charies Chichester Bencraft.

STEEL CASTINGS

O PATTERN; tensile strength equal to
wrought iron ; wlll rivet over, bend, or case harden.
eavy work at low prlces 'HIL:
14North 5" st., Phiig.; 4 Cliff st., New Y’ork

0 ENGINEERS, PROFESSORS, TEACH-
ERS, MANUFACTURERS, ARTISANS, DRAFTS-
MEN, and YOUNG MEN desiring to improve their even-
ings at home,
OHN WILEY & SON,
No. 15 ASTOR PLACE, NEW YORK
Publish and will send post paid to any address, on the
receipt or the ?rlce the following works of 8. Edward
Warren, C ate roressor of Descriptive Geometry,
etc., in fhe Rensselaer ‘Polytechnic Institute,Troy, N.
«nd ‘now of the same in the Massachusetts Institate of
Technology of Bostdn.

These works,: pnbllshed suceessively since 1860, haye
beeu well received by the leading perlodlcals, nnd by
num rous Professors and Teacher: se in
most of the Englneering and “ Sclenélnc Schools” of the
country; and t! elementary ones, in many of the higher
preparafor-' school:

I LEMENTARY WORKS.

These are designed primarily for the use of all higher
public and grlvane schools, in trainiag students for sub-
sequent professional study in the Engineering and Scien-
tific Schools; then, provisionally, for the use of the lat-
ter 1nsmutlons, until preparatory training shall, as is
very desirable, more generally inciude their use; and,
final tor the self-instruction of Teachers, Artisans,
Btull ers, etc; and in Evening Schools, for artisans an
othe

1. PLANE PROBLEMS IN ELEMENTARY GEOME-

TRY. 12mo, cloth. §l‘
2. DRAFTING INSTRUMENTS AND OPERATIONS.
Containing full information about all the instremerts
and materials used by the rattsman, with fuall directions
tor their use. One vol. 12mo, clot 81

3. LLEMENTARY PROJEC l‘ION DRAWING. Re-
vised-and enlarged edition. Infive divisions. Thl alnd
ly valu-

HE ILLUSTRATED CATALOGUE and
Price List of the ALBANY AGRICULTURAL
‘WORKS for 1872 is now. ready for distripution. Agri-
caltural - machinery manufactured at lowest prices.
AILWA SE POWERS,DOG POWERS, THRESH-
VERS, SEED LANTER COTTON GINS
ENSERS, are amonglour speclsltles. Persons
desiring Catal n%les will gend their address to the
ANY AGRICULTURAL WORKS,

] Albany, N. Y.
1 ] ' B

oF
)

WRIGHT’S Bucket
Plungers - are_the best.
Send for circular. Valley
Machine Co,, Easthamp-

|

ton, Mass. <
ATENTS BOUGHT AND SOLD. Send
for our List. Local agentswanted. E. H. GIBBS &
CO., 11 Wall 8t., N.Y. ferences A. W. Dmnock,

Pres.A. M. 8.
Ins. Co.

Pat’d “DEAD STROKE”

8. Co.; J. Wlnans, “Pres. Hamilton

|IPOWER HAMMERS,

\ROM 15 LBS. TO 2000 L.BS. WEIGHT OF
Ram, on hand. They are now manutactured under
ficense in England and the Continent. Licenses tor
manufacturing in various States for sale on reasonable
terms. See cut in Sclentlﬂc Amerlc sn of February 3.
No.uN 5th 8t. Phila., {ILIP 8. J ICE,
CIiff 8t., New York. PATENTEE.

GREAT REDOCTION IN PRICES

F LE COUNT'S PATENT HOLLOW
LATBE DOGS, and his Machinist Clamps of both
Iron and Steel.
1setof 8 dogs, from 3 to 2 inch, $650.

His expanding Mandrll is a first class tool, which has
long been needed by every Machinist.
Send tor latest circular.
C. W. LE COUNT, South Norwalk, Conn.

ENGINES & BOILERS

30 PER CENT UNDEB COST. AND GUARANTEED.
What do you need? E.E ROBERTS & CO., Consulting
Kngineers, 15 Wall 8treet, New York ~

MAGIC LANTERNS.

Illustra‘ed Priced Catalogue sent free. T. H. MOAL-
LISTER, Optician, 49 Nassau Street, New York.

OR SALE—A well known Foundry and

Machine 8hop, in the City of Louisville, Ky. wlth
machinery in good order for working from 1 ({)
hands, a full line of modern patterns for Engines, Mllls,
&c., snd a good business established for more than
twenty-two years. The machiuery and patterns, or any
part of them, will be sold separately, if desired. For
terms and Eeat alogue of maclnnery tools, ﬁmtterns, &c.,
address STEP. E.JONES, 14 Centre 8. ,Louisville LKy.

PATEN T of the best Hydrant made for sale,

or will sell the right to man\ltact re it. Address
BAILEY & VAIL, Lockport, N.

THE FREAR ARTIFICIAL STONE.

INCOMBUSTIBLE, AND UNSURPASSED IN DURABILITY,

Upwards 0f400 houses erected of it,in Cblcago,’l‘oledo,
Buflalo, Eimira,New Orleans, New Haven, Albany, Brook-
lyn, and elsewhere. It.can be sold at less thanhalfthe
cost of labor on the natural material. Ordersforstone
recelved at the office of THE NEW YORK FREAR STONE
Co., N.Y. Life [ns. Co. Building, Nos. 346 and 848 Broad-
way, corner of Leonard St. .New York.

You ask WHY we can sell
First Claas 7 Octave Pianos for
29 ‘We answer—It costs
ess t! n $300 to make any $600
Piano sold through Agems,all
of whom make 100 per ct. profit.
Ml We have no Agents, but ship
M8 qirect to familles at Factory
i price, and warrant Five Years.
Send for illnstrated ctreular, in
which we refer to 300 Bankers,
R e

. you may know) using our Pianos in 40 States and Te:
U. S. Plano Co., 865 Broadway, New York.

Wood and Iron Working Machinery,

Gauge Lathes for all kinds of handles and Cabinet Ma<
ker’s work, Chair Machlnerﬁ etc. 3 Upright Drills; Key
Seat Machines ; Stave and shingle Machinery, etc. etc
Address. for rat.ulog
T. R. BAILEY & VAIL, Lockport, N. Y

AND SAW MILL.—Do work of 3 men.

Rip 8 inch lumber with ease. Thousands in use.
Agents wanted everywhere. HILLS & HOAG, 32 Court-
landt Street, New York.

PATENTEES,

HU WISH TO REALIZE PECUNIARY

benefit from their inventions, either by sale of
their rights, or partnership with capitalists, are invited
to sen(f for our explanetorf' circular. Many valuable
labor saving inventions are lying dormant which might

b a- fortune for their owners, if brought properly
Totore E. ROBERTS & i

before the publ Consulting

Engineers, 13 Wall Street,New York
FOR SALE CHEAP—A large Mill and

Water-Power, at Paterson, N J. Terms easy. Ad-
dress Box 114, Paterson, N. J.

OTIS, SAFETY HOISTING

Machinery
No. 348 BROADWAY.

BROS. & Co.
ORTABLE STEAM ENGINES COMBIN-
the maximum ot eﬂlclency, dnra.blllty and econ-
51 the minimum of weight and price. They are
wl ely and tavorably known, more than 0 being in
use. All warranted satisfactory or no sale. Descrlp ive
circulars sent on application. Addr

OADLEY

& CO. , strence, Mass.
46. Cortlandtst. New York.

Niagara Steam Pwmp.

CHAS. B. HARDICK,
28 Adams st. Brooklyn, N. Y.

the last volume are favorite text- books,

able to all Mechanical -Artisans, and are pnr ticalarly
recommended for the use of all higher pnbllc and private
schools. 12mo, clot! $1 50.

4, ELEM N'TARY LINEAR PERSPECTIVE: OF
FORMS AND SHADOWS. PartI. Primitive Methods,
with an lntroductlon Part II. De:ivative Methods,
with Notes on Aerial Perspectlve, and many Prscucsl'
kxamples. One vol. mo, cloth

II. HIGHER WORKS

These are designed prinei ally for Schools of Engineer-
ing and Architecture, and for the members generally of
those professions; and the first three are also designed
for 1 8¢ in those colleges which provide courses of. study"
adapted to the preliminary general training of candjdates
for the scientific professions, »8 well as for those techni-
cal schools which undertake that tralnln% themse gﬁo

GENERAL PROBLENS OF ORTHOG
JECTIO.NS The foundation course for the subse uent
theeretical and practcal works. A new edition of this
work will Boon appear.

II. GENERAL ROBLEMS OF SHADES AND 8
OWS. A wider range of problems than can elaewhere
be found in English, and the prlnclples of shading. One
vol. 8vo. With-numerous plates. Cloth, $3 50.

111. HIGHER LINEAR PERSP BOT (VE. Distinguished
by it: concise summ ry of variousmecthods of perspective
construction; a tull ret of standard problems, and a
careful discussion of spevlal higher ones.. . With numer--

ous large plates. vo
I zEIPEMIN bF MAti,HINEd COI;TSthlgCTION
D AWINL.. and enriche many
stlgndanr({{ and novel ex?l%?lgi "0f present pmnc’; from
the best sources, presented in a practical form. Two
vols. text 8vo, with numerous wood-cuts and plates, 4to,

th, $7 50.
cmN(’)sEs ON POLYTECHNIC OR SCIENTIFIC
SCHOOLS IN THE UNITED STATES: THEIR NATURE,
PosITION, AIMB, AND WANTS. 8vo, paper, 40 c:nts.

A FEW FROM MANY TESTIMONIALS.
¢ It seems to me that your Works onlyneedﬁthorough

examination, to beintroduced and permanently used in
all the Scientific and Englneerlng Schools

‘FOX,
“ Colleglate and Engineering Insmute, New York City.”
“] have used several of your Elementary Works, and
believe them to be better adapted to the purposes of in-
struction than any others wi whlch I am acquainted.

«“Prof. of Civil and Topo;
ette Cnllege Easton,

“ Your Works appear fo me to flll a very important gap
in the literature of the subjects treated ny effort to
draw Artisans, etc., away from the ‘rule of thumb,’ nnd

ive them an lnslght -into grlnclples, is_in the right
%xrect:on and meets my heartiest approval. This is the
distinguishing feature of your ‘Elementar Works

“Prof. H. L. EUO
“ Lawrence Scientific School, Boston, Msss.

“The author has happily divided the subjects into two

eat portions; the former, embracing those processes
grd problemsproper to be taught to a.l students in Insti-
tutions of Elementary Instruction; the latter, those
suited to advanced students, preparing for technical pur-
sulta The Elementary books ought to be used in all

gt Schools and Academies ; the her ones in Schools
echnology.
* Presldent of Unlversltz
*J. W. & 8.'s Classified Sclenti;
by ‘mail to any address:

IN
rsphlcal Englneerlng. Latay-

of Minnesota, **
¢ Catalogue free

© 1872 SCIENTIFI

SCHENCK’S
WATERPROOF TAGS AND LABELS,

Dam ness or %posure to the weather has no effect
upon t! 00 per 1000. Send for sample.
anutacmrer sDepot, 90 Ann Street, New York

HFSTRAL, MEDIUM OLIBR
ORCHESIE N 5l EBIIRG Foln oL IBRY

Acknowledged the best in the world for tone, tonch and
durability. Descriptive Pamphlets free. Address
MATHUSHEK PIANO M’F’G CO.,New Haven, Conn,

DAVIS®

\ RECORDING
GAUGE. |

| Adopted by the U. S.
Board of Su ervlslng
Inspectors.

(¥ Simplest and
Cheapest.
N. EWGY%RK TEAM

46 Cortlandt St.,
New York

\! <
DA RN
MOLDING, MORTISING,
TENONING & SHAPING
MACHINES;
BAND SAWS,
SCROLL SAWS

Planing & Matching

MA CHINES, &c.,

For RAILROAD, CAR, and AGRI-
OULTURAL SHOPs,.&c., &c.
82~ Superior to any in use.

J. A. FAY & CO.,

CINCINNATI, OH1O.

AGENTS WANTED. — Samples

‘sent n-ee, with terms to clear from $5 l;o $10

‘Two entirel g new articles, Snleable as flour:
N. H, WHITE, Newark, New Jergey.

500

Add

C AMERICAN, INC

Andrew’s Patents.

Noiséless, Friction Giroaved, or Geared Helst-
ers, suited to every want.

Elevators,

reu. .

1-2 to

Horse power,
Oentrlfu*a,l Pumps, ‘100 to 100,0 0 Gullnnl
nute, Best Pum s DS
ud, 8 Gravel, Wwith-

t In;
All L}ghg l.{mlale, Durable, and Econemical,
or 6ircu

Send
M. D. ANDREWS & BRO.,
414 Water street. New York.

AGENTS' AGENTS !
"~ We will pa;

I lh H, and ex-

%enses, t0 good &, ent,s who will engage with us at once.
verythlng furnished. ddress

F. ELLS & CO., Charlotte, Mich.

ODELS FOR THE PATENT OFFICE,

d experimental machinery of all kinds. HOLBKE

MACHINE 0., 219 Cherry 8t., New York, near Jefferson

St. A special shop for Patent Models. Ma,ny years expe-
rience. Refer to Scientific American Office.

ATENT IMPRQVE
VARIETY MOLDING MACHINERY

CIRCULAE SAW BENCHES

For Machines and information, ad
J. P. GR SVENOR Lowell, Mass.

CIRCULAR SAW MILLS,

GANG MULAY AND-TIMBER MILLS: HAYES AND
NEWMAN'S PATENT DOUBLE PARALLI {L KDGERS
FOSTER! ' PAT NT LOG, AND TIMBER CANT NG
MACHINES; JONVAL TURBINE WATER HEELS,
eud Saw Mill Machinery generally, Manufaccured by the

WASHINGTON MACHINE OMPANY. Audress

ROY MOWBY
Hill, ’Washlni on Co.,N.Y.
1sts.

San
Send for illustrated Circu ars and Price

To Electro-Platers.

ATTERIES, CHEMICALS AND MATE-

RIALS, in sets or sln e wlth books of instruction,
manufacturédand sold b }1 HALL, Manufactur-
ing Electrician, 19 Brom eld street, oston, Mass. Illus-
tratea catalogue sent free on spplicaion..

STAVE MACHINERY:

And WOODWOR U'H PLANERS for 12 Jears a specialty.
T. H. RICKER & SONS, Harrison, Me.

OR SALE—One Flouring Mill,one Wcolen

Factory, and 340 acres land. Kor partlculnrs, apply
te DANIEL kUNKEL, Holt Co., Oregon, Mo,

(g)al, Grnln, etc.,

AGEN TS
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A New and Valnable Book.
1IN RECORD

187 2.

Being a Compendium of the Scientific Progress and Dis-
covery of the Past Year, 400 ggges, octavo. En-
gravings, Steel Plate and Wood. Handsomely

.bound in muslin, $1.50: extra blndiu%, half
calf, $2. Postage 24 cts. Munn & Co., Pub-
lishers, 37 Park Row, New York, Office
of the SCIENTIFIC AMERICAN.

This new and elegant work presents, 1n convenienttorm,
notices o« the leading subjects and events, pertaining to
science, that have occupied public attentior during the
past year. The progress of the more im: ortant public
works is duly chronicled, with illustrative engravings.
The LEADING DISCOVERIES, facts, and improvements, in
Chemistry, Mech anics, Engineering, Natural History, and
the various Arts and Sciences, are recorded and illus-
trated. Sketches of prominent scientific men, with illus-
trations, are given, and among the portraits are those of

araday, Murchison, Darwin, Agassiz, Huxley, and Hers-
chel. The Mont Cenis Tunnel, the Heil Gate works, the
Brooklyn Suspeusion Bridge, the Hoosac Tunnel, the St.
Louis Bridge, the United States Patent Office. and other
works are 1l.ustrated A large amount of useful informa-
tion, tables, descriptions of improvements, with engrav-
mgs. are likewise preseated. The book i8 one of much
interest and value, and should have a place in every
library. Sent by'mail to all parts of the world, on receipt
of price as above, with the postage. Address

MUNN & CO..
Oftice ot SCIENTTFIC AMERICAN,
37 Park Row. New York city.

BAIRD’'S

My new, revised and enlarged CATALOGUE OF PRACTI-

CAL and SOIENTIFIC Books, 95 pages, 8vo., will be sent
free ot postage to any one who will favor me with his

address,
HENRY CAREY BAIRD,
INDUSTRIAL PUBLISRER,
406 WALNUT STRELT, Philadeiphia.

BYRNE’S
PRACTICAL METAL WORKER—A NEW

EDITION.

The only American Book treating practically upon Mal-
leable Iron Castings.
JUST READY:

THE PRACTICAL METAL WORKER’S ASSISTANT: Com-
prising Metallurgic Chemistry; the Arts of Working
all Metals and Alloys; Forging of Iron and Steel;
Hardening and Tempeﬂ‘glvg; elting and Mlxlng;
Casting and Foundiog; Works in Sheet Metal; the
Processes Dependen&}gn the Ductility of the Metals;
Soldering; and the most Improved Processes and
Tools employed by Metal Workers. With the Appli-.
cation of the Art of Electro-Metallur%y to Manufac-
turing Processes; collected from Original Sources,
and from the

Works of Hnltzapfiel, ]
pold, Plumier, Napier, Scoffern, Clay, F airbairn, and
others. By oliver Byrne. A new, revised, and im-
roved edition, to which is added an Apgendlx, con-
aining THE MANUFACTURE OF RUSSIAN SHEET {RON.
By John Perey, M.D., F.R.S. THE MANUFACTURE
OF MALLEABLE IRON CASTINGS, and IMPROVEMENTS
IN BESSEMER STEEL. By A.A. Fesguet, Chemist and
Engineer. With over Six Hundred Eogravings, iljus-
trfatin% every.branch of the subject. $7, by mail, free
of postage.
his is a greatly improved edition of a well known
a &ilt_invsmuable book, which has gone through numerous
(-] 10NE&, i
=" The above, or any of my Books, sent by mail,
free of postage, at the publication prices.
My CATALOGUE OF PRACTTIOAL AND SCIENTIFIC BOOKS,
96 pages, 8vo., sent by malil, tree of postage, to any

address.
HENRY CAREY BAIRD,
INDUSTRIAL PUBLISHER,
406 WALNUT STREET, Philadelphia.

ACHINISTS’ TOOLS—Send for Illustra-
ted Catalogue. CHAS. GOOCH, Cincinnati, Ohio.

MICROSCOPES.

Illustrated Price Listsent free, T. H. MOALLISTER,
Optician, 49 Nassau Street, New York.

P.BLAISDELL & Co.,

ANUFACTURERS OF FIRST CLASS

MACHINISTS’ TQOOLS. Send for Circulars.
Jacksonst., Worcester, Mass.

e c 2" B THERANILE COLE e
, PRINCE'S :
IMPROVED FOUNTAIN PEN.

As now improved, the mst Pgrt‘ect en mnanufactured.
Wrjtes ten hours with one filling. Saves one-third the
time., E&Single gens can be sent by mail 1n a registered
letter. Send for Circulars. ygﬁlﬁfasctured only by

212 Broadwav, corner Fulton St. y New York.

]

Highest Premium awarded by American Inst. Fair, 1871

CAUTION.

Purchasers and consumers of PRINCE'S METALLIO
PAINT will please tee that each package has our trade
mark, and name on the side, as Mineral and other worth-
less paints are frequently sold upon the merits, and orten
in the.name of PRINCE’S METALLIC, to the great loss and

injury of the consumer. For sale hy the trade, and
PI‘EINY CE & BASS, Manufacturers; 96 Cedar St. ,New }’ork.

'\ OULDIN¢ 4ACHINE for Sale Cheap.—
_‘L 'L Smith'a8in, 4 slded Moulder, NrW.
HILL, CLARKE & C0y 0 Milk 8¢, Borton, Mass.

ergeron, Leu-.

RECORDS

TUNITED STATE3 WATCIH CO'S WATOHES,

Watcle No. 1089, U.S. Watch Co., Stem-Winder—rvariation, 2 Seconds in 14 Months.

L. . CHITTENDEN, latg Leg. U. S. Treas.

'"Watch No. 1124, U. S. Watch Co., Stem-Winder—variation, 6 scconds in seven months.

A. L. Denxis, Pres. N.J. R. R. & T'. Co.

Watch No. 1037, U. S. Watch Co., Stem-Winder—variation, only 5 seconds per month.
. NEexry Syitu, 7reas. Panama L. R. Co., 83 Wall St., N.Y.
Watch No. 2617, U, S. Watch Co.—variation, 15 seconds in twclve months,

I. VROOMAN, Engineer N.Y. C. & g . R. R.

Watcl. No. 1894, U. S. Watch Co.—variation, 8 scconds in 6 months.

H. CoTTRELL, 128 Front Street, N. Y.

Watch No. 21,039, U. S Watch Co., Stem-Winder—variation, 7 seconds in four months. .
- S. M. BEARD, firm Beards & Cumimnings, 128 Front Street, N.Y.
Watch No. 10,548, U. S. Watch Co., Stem-Winder—variation, 5 seconds per month.

Z. C. Prigst, Ass't Supt N.Y.C. & H. R. R,

Watch No. 24,008, U. 8. Watch Co., Stem-Winder—variation, 6 seconds in five months.
Cras. I, Wovr, firm Chas. H, Wolf & Co., Peari St., Cincinnati, Ghio.

]
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Price Lists furnished the trade on application, inclosing business card. For sale by the trade generally,
Ask your Jeweler to sec the MARION

WATCRES,

BEWARE of worthless imitations with

wlicl the country ¢s flooded. To avoid tmpo-

8ition, see that the words M ARION, N. J, are engraved on the plate over the Main-Spring

Barrel. Al others are spurious.

VEOLBMEES  United

. GILES, BRO. & CO,,
83 and 85 State Street, Chicago, Ill.

- ]

States Watch Co.
CILES, WALES & CO.,

No. 1? Maiden Lane, New York.

Sy —

Reynolds’
TURBINE WATER WHEELS,
The Oldest and Newest. Allothers,
only imitations of each other ip
‘helr strife after complications to
contuse the public. We do not boast
bu]ti %letlyexcel il;helm xg‘}vgstaggg,
-reliable, economical p 3 -
sifal pm’qimlez free. GEO. TALLCOT,
.~ 9 Liberty st., New York.
Gearing, Shafting.

HE HYDRAULIC ROTARY GOVERNOR

gives to turbine wheels, nnder any per cent of vari-

ation, speed e(ﬁla] to steam power. Warranty unlimited.
Address J. S. ROGERS, TRr., 19 John st.. Boston, Mass.

‘IFLECTRIC APPARATCUS for BLASTING
J and Submarine Work, manufactured solely by
GEORGE E. LINCOLN & CO., Hoom §, & Summit st.,
Joston, Mass.

i

”

Consisting of :
Electric Batteries of various sizes, .
Electric Fuses of any required length,
Electric Fuse Heads, detached,
Connecting Wire, Leading Wire, &c., &e.
Send for Circular. |

RIVERVIEW Military Academy, Pough-
keepsie ,»N. Y. ) A thorough-going school for boys.

Wood Workers’ Tools,

All the most_approved brands,such as Balle{;sPlanes,
Wilkingon’s Unequaled Bench Planes, Kiu iter Box,
Addis’ Carving Tools,Carrtage Tootls; SCrews,
Writh's Floor Clamps, &c. &c. A _J. WILKINSON &
CO.’S Tool Store, 2 Vgashington St., Boston, Mass.

NON-EXPLOSIVE.

Dr. F. T. Grimes’ Patent' Non-Explosive Kerosene
Lamps produce a clear bright light, superior to gas light,
at an expense of one cent a night, Agents wanted. For
circular and terms to Agents, address F. T. GRIMES,
No. 821 East 22nd St., New York Oity.

PER HOT AIR

ENGINE COMPANY, 124 Chambers St., New York.

BUY BARBER’S BIT BRACE.

IIHHI}_TE—“_J WROUGHT |

IRON
BEAMS &

GIRDERS |

HE Union Iron Mills, Pittsburgh, Pa. The
attention of Engineers and Architectsis called to

our improved Wrought-iron Beams and Girders (patent-
ed), in which the compoiind welds between the stem and
ﬂat:ges, which have proved so oblectionable in the old
mode of manufacturing, are entirely avolded, we are pre-
p%red to furnish all sizes atterms ?5 vorable as can be
abtained elsewhere. For descriptive lithograph addrese

Carnegie,Kloman & Co. Union Iron Mille, Pittsburgh Pa,

TAYLOR & BARKER,
oanf’g Chemists,

EXTBVACTS & CARMINES}
Lowell, Mass.

OF
INDIGO.
THE . WOODWARD

STEAM PUMP,

Woodward Pat, Improved Safety Stcam Pump and Fire
Engine, Steam,Water, and Gas Fittings of all kinds. Deal-
ersinWro’t-iron Pipe,Boiler Tubes, etc. Hotels,Churches,
Factories, and Public Buildings heated by Steam, Low
Pressure. Woodward Co., 76 and 78 Center st., N, Y.

Chemical Analysis, } zas- Eesisecs

1832, SCHENCK’S PATENT. 1871,

WOODWORTH PLANERS

And Re-S8awing Machines, Wood and Iron Working Ma-
chinery, Engines, Boilers, etc. JOHN B. SCHENCK'S
Matteawan, N. Y. and 118 Liberty st.. New York.

Address Prot. J. C. DRA-
PER, 429 Lexington Ave-

SONS,
Frait, ; Garden, Flower,
sgade', Trees! Hedge, ' Plants! Garden, Seeds!

Apple and Crab Rootgrafts, best sorts, 10,000........ 50,00
Poar, Std. Bxtra, 1., Barth it S0, 3 to 4 .| PETAN
Seeds, Peach, bu, , $2; Apple, Osage, new, bu.... ....12.
Potatoes, White Beach Blow, Ear y Rose, bu..

ft Maple, 1,000, $1
2|

NACHINERY, F57 3 500
SAVE 20 DOLLARS

Seedlings, So . $1; Aok, 333 Elm.... 00000 2
Phastrated O talog]ge 100 l;mg'e ;nd'ig'ew Brice vise” Toa
- ©°F. K. PH
Send for Circular. CEHAS: PLACK
)
Y the CELEBRATED WILSON SHUTTLE

SEWING MACHINE. The best in: he World,
For 8ale Everywhere. AGENTS W ANTED in unoc-
cupied Territory. For Illu:trated Circulars, Address,

1L8ON SEWING MAOHINE Co., Cleveland, 0. ; 8¢,
Louis, Mo.; Phila,, Pa,; or, 207 Broadway, N. Y.

UERK’S WATCEMAN'S TIME DE-

TECTOR.—Important for all” large Corporations

and Manutactaring concerns—capable ot controlling

with the atmost accuracy the motionof a watchman or

gatrolman, as the same reaches different stations of his
eat. Send for a Circular. dJ. K,

0. Box 1,057 Boston, M ass,

P.
N. B.—This detector 18 covered by two U. S. Patents.
Parties using or selling these instruments without autho-
rity from me will be dealt with according to law.

UNIVERSAL WOOD WORKER,

HORIZONTAL AND UPRIGHT BORING MACHINES.
MOBETH, BENTEL & MARGEDANT, Hamilton, O.

GENTS WANTED to sell articles needed
by every onei Address PLUMB & CO,; Phila. .Pa

© 1872 SCIENTIFIC AMERICAN, INC

Turners, etc.

VYOODBURY’S PATENT .
Plam,ng and Matchir

and Molding Machines,Gray & Wood’s Planers,Self-oiling
Saw Arbors, %d other wood working machinery.
'+ 8. A. WOODS 91 Liberty street, N, Y. 3
Send for Circu’ 67 Sudbury street, Boston

NEW PATTERNS.

OLT CUTTERS AND SHAPERS at low

price. Send to E. & R. J. GOUL% J

OOD-WORKING MACHINERY GEN.
erally. Specialties, Woodworth Planers and Rich-
ardson s Patent Improved Tenon Machines., Nog. 24 and
28 Central, corner Union st,, Worcester, Mass.
WITHERBY RUGG. & RICHARDSON.

Illustratea Caralo%u small
Tools and Materials sent free to any address. GOODNOW
& WIGHTMAN, 28 Cornhill Boston, Mass.

Milling Machines.

QTANDARD, UNIVERSAL, INDEX AND
\_) PLAIN, in everg variety, of unequalled design and
first class workmanship. Send for illustrated catalogue
t0 the BRAINARD MILLING MACHINE COMPANY, 80
Street, Boston. Works at Hyde Park.

ILL, CLARKE & CO.,80 MILK ST., Boston,
ENGINEERS, AND DEALERS IN
EAM ENGINES AND PUMPS,
AND THE Best Class oFf NEW ENGLAND
IRON AND WOOD WORKING
MACHINERY.

GENTS WANTED. Agents make more mon-
g at work for us'than at anything else. Particulars
ree. G.STINSON & Co.,Fine Art Publishers, Portland,Me.

RICHARDSON, MERIAM & CO.

Manufacturers of the latest improved Patent Dan.
iels’ and Woodworth Planinﬁ Machines, Matching, Sash
and molding, Tenoning, Mortising, Boring, Shaping, Ver-
tical, and Circular Re-sawing Machines, Saw Mills, Saw
Arbors, Scrol. Saws, Rnl]wg}y, Cut-off, and Rip-saw Mg-
chines, Spoke and Wood nrnlﬁf Lathes, and various
other kinds of Wood-workin achinery. Catalogues
and vrice lists sent on application. Manpufactory, Wor-
cester.Mass. Warehouse. 107 Libertvst. New York. 17 1

HINGLE AND BARREL MACHINERY.—

Improved Law’s Patent Shingle and Heading Ma-
chine, simplest and best in nse. 180, Shingle Heading
and Stave Jointers, Stave 3ualizers, Heading Planers

Address TREVOR & Co., Lockport, N.Y.

lars.

—For Description, Price

o Lists etc., of the Best Centriru-

gna] Pump ever invented, with Overwhelming T -s‘imony

its favor, send for new illustrated pamphlet (4v l;.l?p.) to
Wessrs. HEALD. 81870 & CO. Baldwinsville. N. V.

ATHE CHUCKS—HORTON’S PATENT
- from 4 to 86 inches. Also for car wheels. Address
E. HORTON & SON, Windsor Loekr, Conn.

INCINNATI BRASS WORKS.—None but
_) Wbest quality of Brass Work for Engine Builders and
Steam Fitters. F. LUNKENHEIE{ER, Proprietor.

SCIENTIFIC AMERICAN

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

ENGRAVINGS

by our own artists, will not only be given, of allthe best
Inventions of the day, but especial attention will also
be directed to the description and illustration of

LEADING MANUFACTURING ESTABLISH-
MENTS, MACHINES, TOOLS AND
PROCESSES.

Inventors and Patentees

will ind 1n each number an official List of Patents, to-
gether with descriptions of the more important Inven-
tions. We shall also publish reports of decisions in Pat-
ent Cases and points of law affecting the rights and inter
ests of Patentees.

THE NEW VOLUME OF

SN ERICAN

N an oy

commenced JANUARY FIRST; therefore, now is the
time to organize Clubs and to forward subscriptions.
Clubs may be made up from different post offices.

TERMS FOR 1872.

One copy, One year - - - - - - $3.00
One copy, sixmonths - - - - - . 150
One copy four months - - - - - - 1.00

Ten copies, ene year, each $2.50 25.00
CLUB RATES § Over ten copies, same rate, each 2.50

One copy of Scientific American for one year, and

one copy of engraving, “Men of Progress,” - 10.00
One copy of Scientific American for one year,
and one copy of “Science Record,” . - - 4.00

Ten copies of *Science Record,” and ten copies of
the Scientific American for one year - - -

CLUB PREMIUMS,

Any person who sends us a yearly club of ten or more
copies, atthe fo?egolng club rates, will be entitled to ene
copy, gratis, of the large steel plate engraving, **Men of
Progress.”

" Remit by postal order, draft or express.

The postage on the Scientific American is five cents per
quarter, payable at the office where received. Canada
subscribers must remit, with suoscription, 25 cents extra
to pay postage.

Address all letters. and make all Post Office orders or
drafts payable, to

MUNN & CO.,
37 PARK ROW, NEW YORK.

35.00
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Aduertisenments.

Advertisements will be admitted onthis page at the rate of
$1°00 per line for each insertion. Engravings may
head advertisements at the same rate per line, by meas-
urement,as the letter-press.

Yo ANIZED
VoA R pBER

Adapted to Mechnnical Purposes, New York
_Belting and Packing Co., 37 & 38 Park Row.

ASPHALTE ROOFING FELT.

i
WELL tested article of good thickness
and durability, suitable for steep or flat roofs; can
be applied by an ordinary mechanic or handy laborer.
Send for circular and samples to E. s
Maiden Lane, and 9Liberty Street, N. Y.,

OLT’S ARMORY TESTING MACHINE—
_J) Strength of Materials.—The Colt’s Arms Company,
of Hartford, Conn., i8 prepared to measure the strength
of all materials by its testin machine, which is capable
of détermining strains from 1 oz. to 100,000 1bs. , in speci-
mens from 7 inches to 8 feet in length, and with cross-
sections up to 1square inch in area. The price ot testing
half a dozen specimens of the same material, See
Scientific American,March 15, 1872. For further informa-
tion, apply direct to the Company.

SPECTALTY.

HE TANITE CO,, of STROUDSBURG,PA,,
devote themselves exclusively to the manufacture
ot goods congected with Emery Grinding. The follow-
ing goods are @il of their own manufacture:
-Tanite Emery Wheels, from 3¢ inch to 24 inches diame-
ter, and from 1-16 inch to 5 inches face, or thickness.

The Tanite Co.’s Saw Gummer.... .
“ “ %  No. 1 Emery Grinder.......
“ [ (N . « T on
“ 1 “  No.2 ¢ “
“ “ “ i “ “
“ “ “  No. 8 ¢ . 4
“ ‘  Diamond Tools... 15
Address,

THE TANITE CO.,
Stroudsburg, Pa.

Y’S

—

SIBLE

Leveling Imstrument,

For Builders, Farmers and Miners. Price only $12. Cir-
cular free, A.J. BICKNELL & CO., 27 Warren $t., N. Y.

&  Leffel Improved Turbine

WATER WHEEL.

6000 IN USE.
NEW. PAMPHLET SENT FREE.

; s ‘! JAS.LEFFEL & CO.
Tliae” SPRINGFIELD,0.NEW HAVEN,CONN

MACHINERY,
Safes, and Mechanical Supplies,

A. S &J. GEAR & )EO'A
56 to 63 SUDBURY STREET, BOSTON, MASS.,

.| ing rope of all kinds 1or

F

"B. F. STU

RTEVANT,

PATENTEE AND SOLE MANUFACTURER OF

E BLOWER

£

PRESSUR
72

SEND FOR CATALOGUE . ILLUST

S & EXHAUST FANS

SUDBURY STREET BOSTON MASS.

RATED WITH 4 O ENGRAVINGS.

WIRE ROPL.

JOHN A. ROEBLING’S SONS,

MANUFACTURERS, TRENION, N. J.

OR Inclined Planes, Standm%Shlp Rigging,

Bridges, Ferries, Stays, or Guy.s on Derricks & Cranes,

Tiller Ropes, Sash Cords of Copper and Iron, Lightning

Conductors ot Copper. Special attention given to hoist-

nes and Elevators. Aé)pl for

price and other information. Send for

amphlet on Transmission ot Power by Wire Ropes. A

arge stock constantly on hand at New York Warehouse
No. 117 Liberty street.

BOLT CUTTER

NeEw INVENTION. ADDRESS,
{ HOwARD IRoN WoRrKS. BUFFALO.N.

LUBRICATORS.
REYFUS’ celebrated Self-act
ing Oilers, for all sorts of Machinery

and Shaftignsg, are reliable in all seasons,

saving 75—95 per cent. The Self-acting Lu-
bricator for Cylinders is now adopted by

y over 80 R.R. in the U.S., and by hundreds o

- stationary engines. Send for a circular to

NATHAN & DREYFUS, 108 Liberty St.,N.Y.

AT. SOLID EMERY WHEELS AND OIL
STONES, tor Brass and Tron Work, Saw Mills, and
Co. Leeds,Mass.

Working Models

And Experimental Macliinery, Metal, or Wood, made to
order by J. F. WERNER, 62 Center st. N.Y.

circular, givin,

P

E€dee Tools. NorthamntonEmaery Wheel

SHAF TING.

The fact that this Snalting nas 75 per cent greater

strength, a finerfinish,andistruerto gage, thanany other
in use, renders itfundoubtedly themost economical. We
are algo the sole manufacturers of the CELEBRATED COL-
LINS PAT. COUPLING, and furnish Pulleys, Hangers, etc.,
of the most approved styles. Price lists mailed on appli-
cation to JONES & LAUGHLINS,
120 Water street, Pittsburgh, Pa,
Stocks of this Shafting in store and for sale by
FULLER, DANA & FITZ, Boston, Mass,

GEO. PLACE & CO., 126 Chambers street, N. Y.

OQK/’ﬁERE, YOUNG MAN! HERE IS
4 achance for you! For sale (for a few days only)
a good Machine Shop with a complete set of tools for
building all kinds of machinery. 8Shop 85 feet by 28.
Two stories, smith shop, pattern room, and wood turn-
ing and sa wing shop all in good working order. Located
on the Hudson river,two hours’ride ‘rom Albany, 18
miles from Saratoga, and a few rods from railroad and
"canal. Regular business center ; 21 saw mills cutting an
average of 150,000 boards ger day within 5 miles of us, 4
ist mills, 5 paper mills (3 of them within 30 rods), sash
factories, hub jactories, and a dozen other shops which
are usinﬁ machinery. This shop turned out over $17,-
000 worth of machinery last season. Price very low, and
terms easy. Ape;}mllckly. This is a closing out sale,
AddressP. H. ,Sandy Hill, N. Y

Damper Regulators. Pa\;.GageCocks. Boiler Feeders.

Send for circulars.

-Public Health Promoted

== . B
‘g2~ For further particulars, drawings, or specificati

! Agriculture Benefited!

GOUX'S

PATENT ABSORBENT CLOSET & URINAL

“The Goux system possesses all the advantages of
he dry earth system without its disadvantages;
i8 economical, deodorizing, and self-acting. The
whole refuse of every houge, as ex-
creta, liquid or solid, ashes, and
sweepings,are disposed of and turn-
ed to account,and it i gapplicable 1n
individual cases, dwellings, and in
large communities. The alterations
to the ordinary closets, to adapt
them to the dry system, are less
costlyin the Goux process than in
any other, and it is applicable to the
est description of houses, as well a3

r.—

to the dwellings of the poo
Scientific American, January 1, 1872.

ons of alterations, apply to, or address

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

Fomndry and Machine Shop for Sale,

N CHARLESTON, S. C.

I will sell, at quvate sale, on reasonable terms, the
Hstablishment belonging to the late William S. Hencry,
situated on Meeting Street, near the Rail Road Depot,
the lot ofland, 180 feet. front by 140 feet deep, upon which
there is a Machine Shop of Wood, 80x36, two stories—
Foundry of Brick, 52x44—a Boiler and Blacksmith Shop,
on lrick pillars, 10ix25—Engine of 20 horse power—
Lathes, Planers, Drilling Machines—Tools of all kinds for
Macbine and Pattern S8hop—Cupola, Crane, and Iron
Flasks for Foundry—a large number ot Pait erns, both
ron and Wood, Smiths’ and Boiler Makers’ Tools, &c &c
All the buildings are covered with slate. For further
information, apply, by letter or in person, to WILLIAM
SEBLEY, West Point Mills, Charleston, 8. C.

RISDON'S_ IMPROVED
Turbine Water Wheel.

There are now several hundreds of |

these in successful operation. Their
rimple and tight gate, and their econo
mical use of water at all stages ot the
2 gate, makes them every where liked.
> M Oie of these was tested by James Em-
> ﬁmm erson, of Lowell, andﬁia)ve

I EIGATY-FOUR A SIX ONE-

HUNDREDTHS PER CENT.
Send for a circular.
.T. H. RISDON & CO.,

our.t Holly, New Jersey.
Mill Machinery, and Cir-

i

M
Manutacturers of all kinds of

cular SawMills 'éABc.oc.K
Fire Extinguisher

“ ABSOLUTELY THE
BEST PROTECTION
AGAINST FIRE!

Send for ‘It’s Record.”
F. W, FARWELL,

Segcretary.

407 BroaDpWAY, N. Y.

656 WABASH AVENUE,
: CHICAGO. '

STEAM PIPE AND

BOILER COVERING.

ECONOMY, Safety, Durability. CHALMERS SPENCE
Co., foot E. 9th st., N.Y., 1202 N. 2d st., St. Louis.

Diamond-Pointed
STEAM DRILLS.

T tions to the celebrated Leschot’s patent, have.made
these drills more fulli: adaptable to every variety of
ROCK DRILLING. heir unequalled efilciency and
economy -are gcknowledged, both in this.count;
Europe. The Drills are nilt of various sizes an pat-
A 8, and borii tit a

’

work; also, tc
VALUE OF MINES AND QUARRIES. CORES
taken out, Rhowing the character of mines at any depth.
Used either with steam or compressed air. Simple and
durable in construction. Never need sharpening. Man-

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

-

and |-

FOR
U SHEATHING, A
I PLASTERING,
ROOFING,
L DEAFENING,
AND |

CARPET LINING,
Samples&circulars sent free,by
ROCK RIVER PAPER CO.,

Chicago; or,
N B. E. HALE & CO.,
22 & 24 Frankfort St.,N.Y.

R
G Sole Agentsfor Eastern States,

$20 00 IN PREMIUMS.—SIXTH

D

9 Grand State Fair of the Mechanics’
and Agriculiural Fair Association of Louisiana, will be
held on the Fair Ground, 1n the City of New Orleans,
April 24, 25, 26, 27, 28. 20, and S0, 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 Cata-
loxues will be sent to any address, free of charge, by ap-

lication to LUTHER HOMES, Secretary and [reasurer,
fiice Mechanics’ Institute, New Orleans, La.
everywhere,

E$75 to $200 ger month, male and fe-

+omale, to introduce the GENUINE IMPROVED COM-

dMO SENSE FAMILY SEWING MACHINE, This
Machine will stitch, hem, fell, tuck, quilt, cord, bind,

;bram and embroider in a most superior manner: Price

B

<+

Swithout tearing it. We pay Agents from $75 to

o per month and expenses, or a commission from which
'wice that amount can be made. Address SECOMB &
CO., Boston, Mass.; Pmsburgﬁ. Pa.; Chicago, 1Ul.;

or 8i. Louis, Mo. 3

Machinists’ Tools
OF EVERY DESCRIPTION. -
E WOULD CALL THE ATTENTION

of Railroad Companies and Car Builders to the
superior excellence of our

CAR AXLE LATHES (GRAY’S PATENT),
‘CAR WHEEL BORERS, .
HYDROSTATIC WHEEL PRESSES, ETC.
NILES TOOL WORKS,

Oflice 131 West Second Street,

We will pay $1000 for any machine that will sew a
stronger,more beautifal,ormoreelastics eam than ours.

Itmakes the “Elastic Lock Stitch.’’ Everysecond stitch

Cincinnati, O.

Brass & Copper

SEAMLESS TUBING

. FOR LOCOMOTIVE, MARINE, AND
STATIONARY BOILERS.

Merchant & Co,,

307 Market Street, Philadelphia.

HE TANITE CO.’S GOODS are kept in
Stock, and sold at Factory Prices,by CHAMPLIN &
ROGERS, 2%}{ East Madison St., Chicago, who are also
Exclusive Western Agents for the New York Taj
Die Co.’s.goods, and Dealers in Railway, Mill, and Ma-
chinists’ Supplies. . :

© 1872 SCIENTIFI

only $15. Fully licensed and warranted for five years. .

can be cut, and still the cloth cannot be pulled a; 315'8

SEES

S -

FIRST PREMIUM (MEDAL) AWARDED IN 1870 AND
IN 1871. . Endorsed by Certificate from AMERIOAN INSTI-
TUTE as ‘““The Best Article in the Market,’’

Algo, manufacturcr of Asbestos Boiler Felting,
Roofing and Sheathing Felts, Acid, Water and Fire Proof
Compositions, Boller Scale Preventive, and dealer in
ASBESTOS. ASPHALTUM, and GENERAL ROOFING
MATERIALS,

Descriptive Pamphlets, Price Lists, &c., by mail.

%tablimed} . . HNS,
in 1858, 78 Wiiliam St., New York.

I "IRST CLASS TRAVELERS, engaged in

gelling Machinists’ Supplies and Mechanical Goods,
can obtain a liberal commission by adding to their lists
the goods of an established and well known Manufac-
turing Co. AddressMORGAN,P.O. Box2,874,NewYork.

FOR SALE,

THE PROPERTY OF THE

GhelseaMachimeWorks

Norwich, Conn., corner of Broadway and Willow Street,
191 teet front, by 102 feet deep, embracing the substantial
brick building, 40 by 60, four ﬂoors, fitted with the neces-
sary lines of shafting, steam, gas and water pipes, with
adjacent buildings for blacksmith shop, engine room and
coal house, together with steam engine and boiler, and a
Freat variety of machinist’s tools, consisting of en
athes, hand lathes, planers, uprlgfn’. drills, gear cutters,
and a very large and complete assortment of small tools,
cutters, drills, taps, dies, j %g etc., suitable fer the manu-
facture of any kind of mac {nery. The steam engine is-
thirty-five horse power, low pressure, manufactured by
Hewes & Phillips, of Newark, tubular boiler, and costing
‘in fuel tor the necessary power of running the fall shop.
about one dollar per day. The convenient proximity oi’,
the.property to the steamboat wharf and railroad de-
pots, make the location tor manufacturi-g purposes far
more desirable than can be found in inland towns, re.
duclnf expenses of transportation, in both material and
munufactured product. The real estate, with toels and
machlnerg will be sold together or separately, as may
pe desired by the %rchaser.

Apply to HARLES 0SGQOD & CO.,

Norwich, Conn,

KEUFFEL & ESSER,

NO. 116 FULTON STREET, NEW YORK,

Importers and Manufacturers of only first class

DRAWING MATERIALS, viz;

Mathematical Instruments, Drawing Papers, Profile Pa-
er, Tracing Cloth, Chesterman’s Tapes, Chains, Level-
ng Rods, Hard Rubber Trlanﬁles and_Curves, Water-

colors, Brushes, etc. A new illustrated Catalogue and

Samples of Drawing Paper will be sent on receipt of 25 cts.

RYING MACHINES for PRINT WORKS,
BLEACHERIES, &c. &c. CYLINDERS made ot
PPER or TINNED TRON. SMALL SETS, to run in
connection with PRINTING MACHINES, at_prices
ranging from 8600 upwards, Also, Machines for DRYING
WA and FINIS! INGCOTTdNCLOTHS. Our newly
PATENTED STUFFING BOX lled to all machines.
H. W. BUTTERWORTH & SONS,
York St., below Cedar St., Philadelphia, Pa.

RON PLANERS, ENGINE LATHES,

Drills, and other Machinigts’ Tools, of superior qual-
USh and Brice sdaress NEW RAVEN MANUFAGIOR.

n an ce address -
ING CO., New Haven, Conn.

8]

C AMERICAN, INC

A. 5. CAMERON & CO.,
. ENGINEERS,

Works,foot or East 28d
street, New York city.

Steam  Prumps,

Ada‘i)ted to every possi-
ble ut}v{.
Send for a Price List.

on Stone Co.,

. Patentees and Manufacturers ot
TIFICIAL STONE

J Machinery and Tools, Send for circu

lar. ilby Street.
BOSTON, MASS.

L.W.Pond---New Tools.
EXTRA HEAVY AND IMPROVED PATTERNS,

ATHES, PLANERS, DRILLS, of all sizes;
Vertical Boring Mills, ten feet swing, and under.
Milling Machines, Gear and Bolt Cutters; Hand Punches
and Shears fer Iron.

Oft ce and Warerooms, 98 Liberty st. ,New York ; Works
-at Worcester, Mass.

A. C. STEBBINg, New York, Agent.

ATENTS, Royalties, and - Agencies nego-
tiated in England, France, Belgium, and Germany.
Special A%ent leaves for Europe end of this month. I.
D. POLLARD, Hydraulic and General Engineer, 128
Broadway, New York., Best references given,

VENEERS,
HARDWOOD BOARDS,

Large and choice assortment or

FRENCH BLACK WALNUT, AMBOINE, THUYA
HUNGARIAN ASH;

Together with & complete stock ot
DOMESTIC FINE FIGURED VENEERS, BOARDS
AND PLANK.

¥ Send for catalogue and price list.
G. W. READ & Co0.,170 & 172 Center St., N. Y.
Factory, 186 to 200 Lewis st., between 5th and 6thsts.

American Saw Co., Mannfacturers of

And Perforated Circuiar and Long Saws. Also Solid
Saws of all klnds, No.1Ferry st., corner Gold street
New York. Branch Office for Pacific Coast, No. 608
Front street, San Francisco, Cal. .

Baxter Engine

]
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-ENGINE READY FOR USE.

TTYHE BAXTER STEAM ENGINE is man-

ufactured by Colt’s Patent Fire Arms Manufacturing
Company of Hartford, Conn., whose reputation for exact
mec{éanlsm is well known, and who fully guarantee their
work, :

Every Boiler is tested under inspection of the Hartfora
Steam Boiler Insurance Company, and by them Guaran-
téed and Insured. .

‘We, therefore, feel justified in claiming that, in points
of mechanical construction, safety, an durabili , the
BAXTER ENGINE has no equal; while in simplicity of
construction, economy of space and fuel, it stands with-
out a rival,

Over?200 Engines are now in use, and giving entire sat-
sfaction.

Sizes—2?, 8, 5, 8, and 10-horse power.

For Clrculﬁrs and Price List, call on or address

Tere BAXTER STEAM ENGINE CO.,
- 18 PaRk Pracg, N.Y.

BRICKMAKERS, send for particulars- of
the best European Kiln known for burning each and
every brick hard. DIMELOW’S Patent Roofing Tile
‘Works, 21 Commercial Place, New Orleans, La.

Swain Turbine.
“OurLow-Water Wheel from this on”

ILL DO TEN PER CENT MORE WORK
on small streams, 1n & dry season, tha any wheel
ever invented. Gave the best results, in every respect,
the Lowell Tests.
For Report of tests at Lowell, with Diagrams and
oles of Power address

THE SWAIN TURBINE CO,,
North Chelmsford, VMass,

TODD & RAFFERTY, Manufacturers of

Stéam Engines, Boilers, Flax, Hemp, Tow Baggin,
Rope and Oakum Machinery. Steamz’ungi)s and vagerg-'
ors always on hand. Also Agents for the New Haven Man-
ufacturing Co.’s Machinists’ Tools.
cial attention to our new, improve
gines. Warerooms.10 Barclay st.

‘We invite espe-
d, Portable Steam En-
Works -Paterson, N.d.

HE “ Scientific American” is printed with

CHAS.ENEU JOHNSON & CO.’S INK. Tenth aund
Lombard sts. Philadelphia, and 59 Gold st., NeW Ycrg





