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IMPROVED ICE MACHINE,

This ice machine is constructed upon the general prin-
ciple of the employment of a non-congealable liquid as
a vehicle for conveying the cold product to a recep-
tacle where the temperature of the cooled liquid is trans-
mitted to atmospheric air, which is then later directed into
a congealing receptacle, where the freezing effect is pro-
duced,

A perspective view of the apparatus is
shown in Fig. 1. In Fig. 2 is shown the re-
frigerating cylinder in section, a perspective
view of the same being seen at the right of
the view, Fig. 1. This refrigerator cylinder
may be made of any suitable material and
covered with felt or some non-conducting
material. It is journaled on a longitudinal
shaft, A, which is provided with radial arms,
B, which carry upon their outer ends longi-
tudinally arranged ribs, C. Around these
ribs, and near the inner periphery of the
eylinder, is wound a continuous coiled pipe,
D, in which circulates strongly saturated
brine or other non-congealable liquid, which
is received from a convenient cistern or tank.
A coil of pipe extends the entire length of
the cylinder, and at each end communicates
with the hollow ends of the shaft, A, and
through this hollow with the supply pipe, E, and the exit
pipe, F, so that a continuous circulation of the non-congeal-
able liquid may be kept up in the coil. Inside of this cylin-
der a volatile liquid is placed, which may be ether, gaso-
line, ammonia, bisulphide of carbon, or other easily evapo-
rated liquid, which is introduced through a pipe, G, and is
maintained at such level as to immerse the bottom portion
of the coil of pipes, which level may be regulated by means

of a glass gauge upon the outside. As the coil of pipes is re-
volved by any suitable mechanism, the coil passes to the
upper portion of the cylinder with its surface moistened by
the volatile liquid, which it carries up from adhesive attrac-
tion; and as the cylinder is exhausted of its gaseous con-
tents through the pipe, H, by means of the pumps seen at
the left of the cut, Fig. 1, the evaporation of the liquid
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upon the surface of the coil rapidly takes place to supply
the partial vacuum, and a corresponding reduction of the
temperature of the pipes and its contained vehicle of non-
congealable liquid takes place.

To guard against leakage, which would prevent the best
action of the pump in effecting evaporation, the ends of the
shaft, A, are provided with stuffing boxes, while the outer
parts of the bearings are enlarged to form water boxes,
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which are filled with the non-congealable liquid, and these,
together with the stuffing boxes, effectually seal the bearings
against all leakage of air in the interior.

As the gas is exhausted from the cylinder, it passes to the
pumps previously referred to, from thence to a condenser,
seen in the center of Fig. 1, and thence through a pipe as
liquid to a receiver which is shown underneath the conden-
ser. The cooled non-congealable liquid
passes into the case, M, Fig. 4, through the
pipe, F, and from thence back to the coil in
the cylinder through the pipe, E. The circu-
lating of liquid is effected through a circula-
ting pump, shown at the foot and just at the
right of the pump previously spoken of,
which is operated by the engine at the right
of the pumps, which also works the large
pumps, refrigerator coil, and a rotary blower
for circulating air in the congealing case.

The large pumps, of which there are two
(for detail see Fig. 8), form an important
part of the apparatus. They communicate
with pipe, H, from the cylinder through in-
wardly opening check valves, I, located in
the branches of the pipe. These pumps are
also provided with a gravity cup-shaped
valve, J, which is of greater diameter than
the piston cylinder, and plays between the
cylinder head and the flange of the body of the cylinder,
upon which it is seated, being guided in its movement by
ribs in the enlarged cavity of the cylinder-head. In oper-
ation, upon the descent of the piston the gas is drawn
through the pipe, H, the check valves, I, are opened,and the
pump cylinder filled. But when piston rises the check
valves are closed, and the compressed gases above the pis-

[Continued on page 98.]
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POISON IVY AND ITS REMEDIES,

A correspondent asks: ‘“Can you inform me by what
characteristics I can determine the poisonous species of dog-
wood and ivy, and what simple remedy there is for their
effect on the skin?”

Poisonous dogwood is a name improperly given in some
parts of the United States to the rhus venenata, a species of
poisonous sumach. It is sometimes called poison elder. It
is a neat, graceful shrub growing from 6 to 18 feet high, and
is found in swamps from Canada to Louisiana. The young
shoots are purple or green clouded with purple, and marked
by orange-colored dots which turn grayish; the leaves have
7 to 13 leaflets, which are dark green, pointed and entire on
the margins; the greenish yellow flowersare in loose axillary
panicles, and the greenish white fruit hangsin loose clusters
on stems 6 to 8 incheslong, and remains after the leaveshave
fallen; the juice is milky, and dries to a black varnish. This
has poisonous qualities which are virulent. Its effect is an
acute eczematous inflammation of the skin, often accom-
panied with much swelling.

The poison ivy or poison oak, in some places called mer-
cury vine, the toxicodendron group of the botanists, in-
cludes two species with white or dun-colored berries in loose
panicles and highly poisonous foilage. It has leaves of 8
leaflets, which are rhombic ovate, and variously notched,
lobed, or even entire; its flowers are in loose slender axillary
panicles; the smooth fruit is pale brown. It is found nearly
all over the country, and especially in moist and shady places,
and presents two forms, one erect and the other climbing. It
clambers over rocks and fences, and by means of aerial root-
lets ascends the trunks of the tallest trees, and adheres with
great pertinacity. When wounded it exudes a milky juice,
which becomes black on exposure to the air, and upon fab-
rics makes a stain indelible by all ordinary solvents. The
leaves taken internally promote the secretionsof the skin and
kidneys. This plant is highly poisonous to some persons.
Many can handle these plants without any unpleasant re-
sults, while others are seriously affected by touching them
or even passing near them. The poisonous properties are
due to a volatile acid, which has been called toxicodendric.

Many remedies are employed for poisoning by these plants,
some of which will have beneficial effect on some persons,
while on others have no effect at all. Water saturated with
salt will often prove a cure, and at other times have no effect.
The same may be said of sweet oil. There has been a rem-
edy employed in some of the New England States that has
been claimed tobe effectual. It was this, the fat of the com-
mon black snake (bascanion constrictor) rendered into oil and
applied to the parts affected. A strong lye made from wood
ashes has been beneficially used, and so hasan application of
iodide of potassium. Another remedy is to take the fresh
bark of the witchhazel ( Virginian hamamelis), boil and apply
the liquor as hot as the patients can bear it. A decoction
made of the rattlesnake weed (héeracium venosum) applied to
the parts afflicted will in most instances afford relief.
Another remedy is to take one pint of the bark of the spotted
alder, add one quart of water, and boil down to one pint;
wash the parts poisoned several times a day. This remedy
is said not to be injurious. Another remedy is to take the
leaves of the poisonous nightshade (belladonna), boil them in
milk to a poultice, bind it on the poisoned parts, and renew
as often as it gets dry. A solution of belladonza, say a tea-
spoonful to a tumbler of water, with which bathe the parts
freely. This has been used with signal success. Extract of
lobelia or a poultice made from the fresh leaves may be used,
but the external use of the plant in excess may produce
vomiting and symptoms of poisoning. It ought to be ap-
plied under the advice of a physician. Another remedy is
to bathe parts withspirits of niter. If theblisters are broken,
so as to allow the niter to penetrate the cuticle, a simple ap-
plication may effect a cure. Apply several times daily.
Another remedy is to take three or four drops of the
medicinal remedy known as rhus toxicodendron, drink two
or three times daily in half a glass of water.

A NEW THEORY OF THE SOLAR SPECTRUM.,

Since the invention of the spectroscope, and its application
to the study of the solar spectrum, the dark lines in the lat-
ter have been considered as absorption bands, caused by a
layer of ignited metallic vapors, which surrounded the pho-
tosphere of the sun and changed the luminous and contin-
uous spectrum of the photosphere into one covered with a
multitude of dark lines, corresponding with the bright lines
which we can produce by the combustion of varicus metallic
substances.

Professor Henry Draper now comes forward with a series
of experiments and deductions from the same, and proves
that we must change this theory and form another concep-
tion, namely, that the solar spectrum consists also of bright
lines and bands superposed on a less luminous background
of continuous spectrum. Such a conception, combined with
observations in regard to these bright lines, opens the way to
the discovery of metalloids, sulphur, phosphorus, selenium,
chlorine, bromine, iodine, fluorine, carbon, etc., the lines of
which thus far have not been discovered in the solar spec-
trum. At the same time many of the dark lines, not thus
far accounted for, may be due to being merely intervals be-
tween very bright lines.

That an incandescent gas in the solar atmosphere should
not always be subject to the law, that it absorbs rays of the
same refrangibility as it emits, may, at first sight. be diffi-
cult to understand. But the fact is, the substances thus far
investigated in the sun have been metallic vapors, to which,
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according to our present knowledge of chemistry, hydrogen
also belongs. The metalloids may, and probably do, behave
differently; the intensity of the light, from a great thickness
of incandescent hydrogen, overpowers the effect of the photo-
sphere; and instead of throwing a shadow of the rays of the
same refrangibility, it increases the luminosity. It is as if
a person looked through a yard thickness of ignited sodium
vapor to a candle flame; he would see no dark sodium light,
but a bright one; while looking at a very bright flame, he
would see the comparatively dark sodium lines.

This would necessitate the supposition that some incandes-
cent gases could give out more light than other substances

iin the sun, and why not? Has not Huggins shown that, in

the outburst of the star r Corone Borealis, hydrcgen could
give bright lines on a bright background of a similar nature
to the background of the solar spectrum?

It is evident that bright lines on a less bright background
make to ocular observations not so much impression upon
the mind as the dark lines, and this is the simple reason
that thus far they have been overlooked. If, however, the
solar spectrum is photographed, such lines hecome very
prominent; and the photograph being a permanent record,
they may be easily compared with bright lines photographed
from other spectra, such as thoze of air, oxygen, nitrogen,
carbonic acid, etc., illuminated by means of the electric
spark.

This is what Professor Henry Draper has been doing, and
we call attention to the following article containing an ac-
count of the manner in which he demonstrated the presence
of oxygen in the solar photosphere.

Frauenhofer who, about one century ago, first discovered
the dark lines of the spectrum, which at the present day are
named after him, also discovered that these lines are dif-
ferent when the light of some of the prominent fixed stars
is investigated; and Berzelius, in remarking this, said in
the beginning of this century that the study of these lines
would at some future day lead us to the knowledge of the”
cause of the development of light in the heavenly bodies.
This was a genuine prophecy, of which the world now
begins to see the realization.

—_— D ———————
DISCOVERY OF OXYGEN IN THE SUN BY PHOTOGRAFHY.

Professor Henry Draper has announced the discovery of a
series of bright lines or bands in the photograph of the solar
spectrum, which correspond exactly with the principal
bright lines or bands seen in photographs obtained by means
of electric illumination in the spectrum of oxygen.

He has, in the American Journal of Science and Arts, pub-
lished a paper and illustrated it with a photograph, in which
he shows the perfect coincidence of certain bright lines.
The photograph contains in its upper half the solar spec-
trum, and in its lower half the spectrum of air obtained by
passing the spark of a Gramme induction machine (driven
by Brayton’s petroleum motor) from an iron to an alum-
inum point. The coincidence of the luminous oxygen ard
even of the nitrogen lines is really remarkable; and as the
photograph is stated to be absolutely free from hand work
or retouching, it places the subject in question beyond
doubt. Thus the iron and aluminum lines, produced by the
effect of the powerful electric current upon the electrodes,
show themselves, and the first may be traced in the solar
spectrum at the corresponding places, as might be expected.

We will only add that Professor Draper has made detailed
comparison of these lines in the spectra of air, oxygen, ni-
trogen, hydrogen, carbonic acid, carburetted hydrogen, and
cyanogen, so as to be sure of the luminous lires belonging
to oxygen, and he has also made experiments with these
gases at various pressures, as in some of them the lines vary
with the pressure. It may be remarked as an important
fact that the spectrum of oxygen is not subject to variation,
but that its lines are constant at all pressures.

Science is already largely indebted to Professor Draper
for the originality of his researches, and no doubt important
results may be expected in the train of research he is now
following. It is useless to speculate as yet on the nature of
the sun, and it is better left to later times, when our knowl-
edge of this remarkable body will be more complete; but
one thing is certain, that the idea of Herschel that the sun
may be an inhabited globe must be given up. It is undoubt-
edly a body at a temperature so high that the substances
present there are dissociated and cannot enter into chemical
combinations. However, that we will find there all the ele-
ments present on our globe may be anticipated if we adopt
the theory of Kant and Laplace of a common origin of our
whole planetary system out of one single nebula.

et
AN ELECTRIC FIRE,

A fire recently occurred at the Western Union Telegraph
Office, in New York city, that was one of those incidental
circumstances in the operation of a great enterprise that im-
parts a lesson of experience. The cause was defective insu-
lation of wires that came in contact, in what is known agthe
¢ grand switch.” This switch is situated in an upper story,
and consists of a mahogany table about 25 feet long and §
broad. It is of elegaitt cabinet work, placed vertically, and
contains about 400 wires, which pass from the battery room
through apertures in the ceiling into the switch. It also con-
trols about 10,000 connections. It is, in fact, a systematized
combination of all the wires issuing from the chief office to
every part of the country.

These wires asthey enter the switch are separated and insu-
lated. By some means two of the wires, not sufficiently
insulated, came in contact with each other. Electrical heat
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was generated, which soon set the wood of the switch on fire.
‘When discovered the conflagration could not have been con-
tinued over ten minutes, yet the time was sufficient to se-
riously damage the elegant woodwork, warp and twist the
multitude of wires into every conceivable shape, and render
them inoperative and worthless for future use.

The actual loss to the building will not exceed $700, but
the fire caused a temporary cessation of business of the de-
partment, which, together with the loss of wires, switch, and
the extra labor entailed, it is claimed, will make the loss to
the company about $20, 000.

_—  ———a<tr———————

SUNSHINE IN LONDON AND NEW YORK.

At the Royal Observatory, Greenwich, Eng., a self-regis-
tering sun dial is used to indicate and record the daily dura-
tion of sunshine. The instrument consists of alens made in
the form of a ball, of glass, 4inches in diameter, supported con-
centrically with a metallic bowl. The focus of the ball lens
falls on the concave surface of the bowl, in which is placed .
a strip of suitable combustible material; the arrangement
being such that, when the sun shines, the material is charred
and a burnedlineismade, the length and position of whichin-
dicates the time and the duration of the solar radiance. Some
very curious results are given, which illustrate in a striking
manner the difference between the atmospheric conditions of
London and New York, especially in the fall and winter
months.

During the entire year ending April, 1877, there were, ac-
cording to this register, only 1,200 hours of sunshine at
Greenwich, or an average of a trifle over 8} hours per diem.
The monthly record was as follows:

May

June ..

July... 214-3
Aug.... ..... 216°9

‘We have not at hand any reliable register of sunshine in
New York like the above; but it is within the experience of
every one living here that our periods of sunshine far surpass
those of London. For example, London makes the beggarly
show of only six and a half hours of sun during the entire
month of December. In New York, we have in December
many days of solar brilliancy, any one of which would
register more hours of sunshine than the Londoners get dur-
ing the whole month.

We hope that some one will introduce the globe lens here
and ascertain the exact sunny records for this latitude. The
instrument would form a useful add:tion to the meteorolog-
ical observatory of the Central Park.
O ——

DIMNESS OF THE EYES.

Dr. George C. Harlan, of Philadelphia, Pa., has lately
communicated to the Medical Society, of that city, some
very interesting observations concerning that insidious and !
often incurable disease, albuminuria. The presence of the !
disease, in cases previously unsuspected, he has discov-
ered by examination of the patient’s eyes by means of the
ophthalmoscope. In one instance, a gentleman, 35 years of
age, a picture of health, with appetite and digestion good,
complained of a dimness in the sight of the left eye, which
rapidly increased, and then the right eye became similarly
affected. Examination of the eyes with the instrument
showed well marked retinitis albuminurica. Further medi-
cal examinations revealed the presence of the hyaline casts,
and the fact that the patient had reached the last stages of
albuminurious disease. Two and a half months later he
died. Dr. Harlan cites quite a number of other cases of
persons who considered themselves in perfect health, but in
whose eyes the impress of the terrible disease was discov-
ered, and who quickly succumbed to its power. It remains
for the students of medical science to discover some means
whereby the early approach of the disease can be detected
and proper remedies applied in time to effect a cure.

—_—— - ———————————

Professor Isaac W. Jackson.

Professor Isaac W. Jackson died on the 28th ult. in Schen-
ectady, N. Y., in the 73d year of his age. For 51 years he
was aprofessor in Union College. He wasborn at Cornwall,
Orange county, N. Y., in 1805. In 1824 he was graduated
at the Albany Academy with the highest honors. Two years
later he was graduated at Union College, where he has ever
since remained as tutor and professor. As a student, an
author, and an instructor in mathematics, he gave evidence
of the singleness of purpose with which he took up his life
work. His works and text books on conic sections, optics,
mechanics and trigonometry, have received the cordial ap-
preciation of competent critics, and have stood the severer
test of use in the class room both at home and in foreign
lands. Inthe development of the art of landscape garden-
ing and the improvement of horticulture, he was peculiarly
fortunate. The College garden owed its existence to his
wise forethought and prudent management. Through his
famous garden he contributed largely during many years to i
the introduction and distribution of the choicest fruits and
flowers. Professor Jackson’s life was a noble, self-sacrific-
ing one. He devoted himself earnestly to the education and
improvement of the youths under his charge.

9

CLEOPATRA’S NEEDLE.—In preparing to move the obelisk
at Alexandria, two inscriptions have been found apon it—
one in Latin, the other in Greek. They fix as the year of its
erection at Alexandria, by Barbarus, prefect of Egypt, the
eighth year of Augustus Ceesar’s reign; or about 32 years
before the birth of Christ. Fontius, the engineer, did it.

Odors of the Human Body.

At arecent meeting of the American Neurological Asso-
ciation, Dr. Hammond called attention to some facts in re-
gard to the natural odor of the body in the human species,
and of thefaculty which some of the lower animals possessed,
—that of differentiating between the odors of different in-
dividuals. Besides the inherent odor of the body, there was
reason for believing that an entirely different one may be
given off, not only as a consequence of disease, but as a re-
sult of emotional disturbance. During the middle ages,

‘manifestations of the kind in question were not uncommon

in the persons of both sexes, and were attributed to miracul-
ous power. That such cases existed was probable, not,
however, as a special gift of God, but as a neurosis similar
to other instances which had come under the doctor’s own
observation. Cases were then cited, of a number of the
more important instances among the saints, who were con-
sidered highly odoriferous. So far as the author of the
paper was aware, there had been no attention given to the
subject in the relations now under notice. The cases cited
by Dr. Hammond as bearing upon this point were briefly as
follows:

A young married lady of strong hysterical tendencies,
from whom, during a paroxysm, an agreeable odor, similar

"to that of violets, was exhaled only from the left lateral half

of the anterior wall of the chest. At such times the perspir-
ation was remarkably increaszd in this region, as compared
with the corresponding part opposite. The odor was per-
ceptible at a distance of several feet, but was entirely absent
during the intervals of the paroxysms. From an examina-
tion of an alcoholic extract of the odoriferous perspiration
exhaled by this patient, it was presumed that the odor was
due to the presence of butyric ether. The local application
of several remedies to the parts, among which were prepara-
tions of carbolic acid, soap and water, and other alkaline sub-
stances, gave the patient only temporary relief from the
odor; but the internal administration of the salicylate of
soda, in doses of five grains, entirely cured this lady of her
violaceous odor, and the perspiration of the region was re-
duced to the normal character.

A second case was that of a young lady in whom the first
exhibition of the odor (in this case that of pine apple) oc-
curred contemporaneously with an attack of chorea.

In a third case a pine-apple odor was emitted from the
skin of the head, neck, and chest of a woman whenever she
was angry.

A fourth case was that of a man who, during frequent
hypochondriacal periods, emitted a violaceous odor. Occa-
sionally cases were met with from whom a disagreeable odor
was exhaled during sexual excitement. No opinion as to
the actual and immediate cause of these odorousemanations
was expressed, further than that they were due to a nervous
disturbance.

‘Dr. Hammond passed around a small vial containing an
alcoholic extract of the odoriferous perspiration of his first
patient, which had a distinct violet smell; also a second vial
of the same extract, with the addition of bicarbonate of soda,
smelling strongly of pine-apple.

The paper was discussed by Drs. Jewell, Beard, Ham-
mond, Seguin, Hamilton, and Spitzka, cases of a similar
nature to those mentioned in Dr. Hammond’s paper being

cited.
— 4

Combination Wood and Iron Pavement.

By permission of the Commissioners of Sewers of the
City of London, a portion of the new wood paving in Beech
street has been charged with iron (8 cwt. to the square yard)
by way of experiment. The object is to increase the dura-
bility of wood and preserve and protect it from heavy rack-
ing traffic, and to test the practicability of securing small
blocks of iron without framework, and so as to deaden the
noise and counteract the other disadvantage of metal, as
hitherto applied. The ordinary wood paving blocks are
beveled by machinery on the upper and lower edges, and be-
tween each row is laid a row of cast iron blocks of double
wedged section, thicker at the upper and lower surfaces than
in the center, so as to fit mechanically between the bevelled
wood blocks, which on section are thicker in the center than
at the upper and lower surfaces. The iron blocks weigh 16
1bs. each, are rounded and serrated on surface for foothold,
and perforated for grouting material, and are bedded in sand
on the ordinary concrete bed.

O
Hints for Home Builders.

First, let your cellars be large, well ventilated, and lined
with stone or cemented above the level of the ground. The
breath of life in furnace-heated houses depends literally on
the air of the cellar, unless there be a flue for fresh air ex-
tending from the furnace out-of-doors (never the case in
cheap, showy houses). The air of the whole house is sucked
through this narrow and often unclean apartment, the care of

hich is usually intrusted to ignorant servants. We have
spoken in a previous number of the malaria engendered by
massing quantities of vegetables in the cellars, as is the prac-
tice in farmhouses during the winter. The lining of stone
or cement not only prevents dampness. but is absolutely ne-
cessary in streets through which the sewers pass, as a pro-
tection from r:ts. Terriers, ferrets, traps, or poison are fee-
ble defences against the legions which swarm in nightly
from a neighboring culvert. Next to the cellars comes the
kitchen, which should be large, airy, and sunny. To take
no higher ground, conveniences in this department are a
politic investment which pay a full interest of capital, espe-
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cially to the housekeeper who does not live in a large city.
Stationary tubs, closets beneath the dressers for flour, dry
groceries, spices, etc., will be likely to tempt into her house-
hold a better class of servants, and, when she is forced to
turn cook and baker herself, will take half the burden from
her weary hands. An addition to comfort, much neglected
by builders, is the lighting of stairways, closets, pantries.
We have in our mind’s eye a modest little house, in a closely
built neighborhood of dark buildings, which gives you a
sunny, cheerful welcome in every corner: a result produced
not only by windows wherever a window is practicable, but
by a sky-light of plate glass which sends down sunshine
through three floors of closets, halls, and pantries. A mis-
take made also, which resolves itself into a question of
humanity, is the placing the servants’ chambers on the top
of the house, be that three or seven stories above the kitchen.
Passing along a city street at night one cannot look up at
the dim lights burning in these far skyey attics without a
groan of compassion for the wearied wretches dragging
themselves to their beds up yonder after the day’s hard
labor.—Seribner.

it}
49

To Detect Bad Water.

For detection of animal decomposition products in water,
a watery extract of gall nuts was used by M. Fauré. It has
also been recommended to use tannic acid for improvement
of bad drinking water. M. Kimmeren has recently advised
the use of tannin for discovering putrefying animal products
in water. He considers that the presence of gelatin in ground
water can no longer be doubted, and it is often found in com-
paratively large quantities. The presence of salt and other
compouhnds in water may delay the precipitation by tannin;
hence the purity of water should not be affirmed, as regards
tannin reaction, till after 24 hours of this. Every water
which becomes troubled in a considerable degree through
tannin must be held dangerous as drinking water. For this
judgment it is all the same whether a precipitate occurs at
once or only after a long time; for the time depends less on
the nature of the precipitated body than on the dissolved
substances which retard precipitation.

et ————
- American Institute Exhibition.

Applications for space should be forwarded at once to the
General Superintendent, room 22, Cooper Union building,
New York, and all details arranged through him with as
little delay as possible. Persons familiar with the exhibi-
tions annually given by this Institute are aware that one of
the great troubles with which the exhibitor has to contend
is that of sufficient space; as all applications which comply
with the rules are considered in the order of their coming,
it is therefore evident that better location is secured by the
early than by the late applicant. The Exhibition will open
on the 12th day of September.

_—_——————
Pigeon vs. Locomotive.

A race between a carrier pigeon and a mail train recently
took place from Dover to London. The pigeon was of the
Belgian breed, and was ‘“homed” to a house in Cannon
street. On the train leaving Dover it was thrown from a
carriage, and was observed to circle round for a few mo-
ments, when it took its flight in a line between Sittingbourne
and Maidstone, which would, of course, be the nearest route
to London. Although the railway people were confident in
the powers of their locomotive (the Continental express) the
bird arrived twenty minutes before the train. The times are
not given, but the pigeon must have flown at the rate of
fifty miles an hour.

_— O
Spontaneous Combustion of Zinc Dust.

Zinc dust, so called, is a fine, grayish powder, used exten-
sively in dye works, and consists of 40 per cent zinc, 2} per
cent lead, 4 per cent cadmium, 50 per cent oxide of zine,
3} per cent carbonate of zinc, and some non-metallic dust.
Such zinc dust becomes spontaneously incandescent at the
presence of moisture, and has been known, says Dingler’s
Journal, to cause conflagration on shipboard.

Davyum—A New DMetal.

Another new metal has been discovered. M. Sergius Kern,
of St. Petersburg, has found in platinum “ores” a new
metal which appears to occupy a place midway between
molybdenum and ruthenium. He isstudying its physical and
chemical properties, and proposes to call it Davyum, in honor
of Sir Humphrey Davy. Platicum is found in the metallic
state in alluvial deposits; but is rarely, if ever, pure, being
generally alloyed with iron, palladium, osmium, iridium,

and copper.
el

Solubility of Sulphur in Acetic Acid.

Liebermann draws attention to the fact that sulphur is
soluble to a not inconsiderable degree in warm concentrated
acetic acid, while a trace is taken up even by the dilute
acid. If the concentrated solvent be diluted with water,
much of the sulphur separates as ‘“ milk of sulphur;” if it
be concentrated with the Bunsen pump, fine long prisms of
sulphur separate; when cooled, the liquid deposits sulphur
in a crystalline form. All modifications of this element
appear to be taken up by acetic acid. The author points to
cases in analysis where these changes occur, and are apt to
mislead the operatcr.— Wiener Ana.

.y

SILVER was firct coined by Phidon, King of Argos, about
about 860 B. C., the epoch of the building of Carthage, and

about 140 years after the construction of Solomon’s Temple.
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ton lift the valve, J, and allow the gas to pass out into the
pipe and from thence to the condenser through K. As,
however, the gases contained in the portion of the pipe be-
tween the pump cylinder and the check are compressed, but
not forced out, if the piston should descend with this press-

ure of gas retained here, it is obvious that the gas would ex-
pand, and, by partially filling the chamber, prevent the per-
fect exhaustion of the gas cylinder. To provide for this,
the piston in its upward stroke passes the orifices of pipe,
H, so that the compressed charge of gas is held in the con-
fined space and is liberated beneath the piston, and upon its
descent is driven out through the valve, L, at the bottom
into a pipe that communicates with K. It will be obs®ved
that the face of the piston, in rising, strikes against the bot-
tom of the cup valve and lifts it, and upon the reverse
stroke the valve seats itself upon the flange of the cylinder,
while the plain ground face of the piston departs from the
plain ground bottom of the valve it produces as nearly a
perfect vacuum as possible to attain in a pump, there being
practically no cushion of gas left between the valve and
piston.

Asthe gasis delivered to the condenser it is made to traverse
coils and is cooled by the circulation of water of the normal
temperature which passes through the condenser. As the
gas is liquefied it passes into the receiver, where it accumu-
lates and is fed from time to time back into the refrigerator
cylinder.

As the non-congealable liquid in the coil of the refriger-
tor circulates, it passes out through the pipe, F, to the dis-
tribulating pan, M, Fig. 4, where its temperature is to be
transferred to the air circulating in the subjacent case, N.
The upper case is provided with a distributing pan, into
which the cooled liquid is admitted. The bottom of the pan
has perforations which are arranged in rows immediately
above a series of vertical partitions of wire gauze, between
which are arranged the vertical baffle plates.

As the cooled liquid drops through the perforations in the
pan, it falls upon the wire partitions, and being retarded in
its descent, trickles slowly down, while the current of air
driven through the case by the blower is made to pass
through and penetrate all parts by reason of the baffle plates,
and in so doing takes on the temperature of the non-con-
gealable liquid, which is below the freezing point of water,

and passes into the congealing case at and through pipe, P,
and then traverses the pans in the congealing case to freeze
the water therein contained, and after having done its duty
passes up through the blower and pipe, Q, to be reduced in
temperature again.

The congealing case has doors, RR, at each end, and
is provided with supporting rollers upon which the pans, 8,
are fed in at one end and removed at the other.

The apparatus may be made applicable to cooling liquids,
as beer, etc. When applied to such purpose, the liquid is
allowed to trickle down over the coiled pipes seen at the left
of Fig. 1. In a large brewery, where a contract required
560 barrels of water to be cooled from 60° to 38° Fah. in 24
hours, which is equal to the production of 8} tons of ice
from water at 80°, the actualyield of this machine consisted
in the cooling of 1,010 barrels of water, which is equal to
the production of 16 tons of ice per diem. For this yield
the machine required an average of 24 horse power. The
apparatus, as shown in Fig. 1, was taken from one in actual
use in a large brewery in Philadelphia. It requires but the
attention of a single attendant.

This improved ice machine was patented through the Sci-
entific American Patent Agency, January 31, 1877, by Major
D. L. Holden. The pump was patented March 6, 1877. For
further information, address D. L. Holden & Bro., Beach
and Palmer Sts., Philadelphia, Pa.

Conjunction of Mars and Saturn.

At the last meeting of the London Astronomical Society,
| Professor Marth exhibited some diagrams of the triple con-
| junction of Mars and Saturn, between July and November
of this year. The dates of the three conjunctions are:
July 27, 5:15 P.M.; August 26, 4:19 A.M., and November 4,
12:8 A.M., all New York time. The last of these occur-
ences will be the most interesting, from the remarkably close
approach of the two planets, the distance between them be-
ing only eleven minutes of arc, or about one third the di-
ameter of the moon.
Mars, the lesser Infortune, of the old astrological systems,
may now be found in the southeast before midnight. Mars
is daily increasing in brightness, andin the last days of Au-
gust and the opening daysof September will be much more
brilliant than he has been since 1845, or will be again till
1924.

-t —
IMPROVED WASHBOILER.

This invention relates to that class of washboilers which
are constructed with a falsz bottom, and have passages or
conduits leading to the top of the boiler, through which the
water, when heated, escapes from below the false bottom.

The form of the boiler, as shown in the cut, is of the usual
construction. The two conduits, B B, are made with a
straight front piece and with a rounded back piece, which
fits into the curvature of the boiler. These conduits are pro-
vided with holes, @, at the top, and are made with a project-
ing shoulder or bracket, ¢, at the bottom. A false bottom,
C, has a perforated brace or cross piece, D, at its inner side,
and is provided with openings for the ingress of the water
under the false bottom. The ends of this button, C, are cut
off straight, so as to rest on the brackets, c.

‘When it is desired to use the boiler for washing purposes,
the conduits are inserted, after which the false bottom is put
in position. Upon this bottom the clothes are placed, after
| being soaped, in layers, abutting against the conduits at each
| side, and a quantity of water is put in -the boiler, which is
lthen placed over the fire. The heated water and steam will
| be forced up through the conduits, and, escaping through the
' openings in a continuous stream, is poured with consider-
able force down upon the clothes, where it mingles with the
soap. This flow is constant and uninterrupted as long as
the boiler is kept upon the fire.

This improved washboiler was patented June 5, 1857, by
Thomas Gunsalus, West Troy, N. Y., to whom apply for
further particulars.

To Remove Tin from Tinned Copper.
Professor Boettger has recently described an easy and
. practical method of removing the tin from tinned copper
vessels or utensils. The vessel to be cleaned is filled with,
or immersed in, a solution of sesquichloride of iron. In a
few minutes, according to the thickness of the tin, it will be
entirely removed, and it is only necessary to polish the cop-
per with sand slightly moistened with very dilute hydro-
chloric acid.
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Saturn, the greater Infortune, and |

IMPROVED DUSTPAN.

This dustpan is provided with a recess or box, of conven-
ient size, to hold sweepings, dust, etc. A door is connected
in front of the recess or box, and can be opened and shut by
means of alever constructed for that purpose.

The operation is as follows: Pressure on the thumbpiece,
A, depresses the vertical ratchet bars, B B, which revolve
the cogs, C, with their axle, D, and raises thedoor, E, when
the dust er sweepings can be swept in the box or recess; then,

relaxing the pressure on thumbpiece, A, the spiral spring, F,
forces the door in its proper place, and prevents the dust or
sweepings from spilling.

Patented May 24, 1875, by Walter .J. Parker, of San José,
Cal.

—_— —,———
The Great Coal Fields of Ohio.

A district of one hundred miles square, including the
counties of Athens, Perry, and Hocking, is the future coal
field of thisnation. It is to be the ““Black Country ” of the
United States, as the noted district in Staffordshire is the
“Black Country” of Great Britain. In fifty years it will
probably equal Staffordshire or any district in the world.
This district has twenty-two feet of solid coal in five seams.
The great vein (properly ‘““bed”) is in places twelve feet
thick, and nowhere less than six feet. Mingled among the
coal bedsare inexhaustible beds of iron. The thickest isfive
feet deep at the outcrop; the thinnest, in places, sinks to six
inches. But the thickness of neither seam is quite persist-
ent; there are ‘“waves ” from time to time, which narrow
the seam. The coal, on the contrary, may be said to run
from hill to hill with perfect uniformity. Limestone is also
present in any desired quantity.—Nelsonville (0.) Gazette.

—_— -
IMPROVED FEED CUTTER.,

A feed cutter is deemed an indispensable adjunct to the
farm and stable. Many forms are used, some of simple
while others are of more complicated structure. In nearly
all of the cutters, as used, the length of the material as cut
is arbitrary, there being nomeans provided to readily change
the mechanism so as to produce cut feed of varying lengths.

The machine which we illustrate in the annexed engraving
is intended to obviate some of these difficulties, and can be
set so as to cut feed from one quarter inch to one inch. As
will be seen in the engraving, the knives are arranged upon
and attached to the curved spokes of the fly wheel, and can
be set, by means of set and binding screws, to cut the length
of feed desired. When cperated by hand, the power is ap-
plied to cranks, of which there are two, one on each side of
the machine, and their rotation, by means of miter gears,
causes the revolution of the fly wheel with knives attached
Upon the shaft, to which the cranks are attached, is seen a
pulley, which may receive motion from the pulley shown
under the rear portion of the cutting box, which pulley,

in turn, may be rotated by a shaft attached to a horse or
steam power.

Patented through the Scientific American Patent Agency,
July 17, 1877, by Charles Silberzahn and Herman Heyssen,
of Sheboygan, Wis., to whom reference is made for further
particulars. )

DuRiNG 1876 the quantity of fruit canned in Cincinnati
was as follows: Tomatoes, 1.200,000 cans; blackberries,
60,000 cans; raspberries, 120,000 cans; cherries, 60,000 cans;
damson plums, 72,000 cans; string beans, 86,000 cans;
pickles, 6,000 packages; tomato catsup, 500 barrels.
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IMPROVED CONCRETE MIXER.

tion of this mixer, the advantages of which are its porta-
bility, compact shape, and self-contained arrangements,
which permit of its being easily moved from place to place,

and used in different parts of
a work, thus dispensing with
a mixing platform and meas-
ures. Another point is that
nothing is left to the judg-
ment of the workman. The
proportion of materials is
predetermined, as well as the
number of revolutions neces-
sary; so that, with but little
supervision, a concrete of uni-
form quality is produced.
The mixing chamber may
be said to be of trapezoidal
form, with its two longest
planes at right angles to each
other, rotating on a horizon-
tal axis; this arrangement is
adopted in order that the stuff
falling from a contracted into
an enlarged space or capacity
may be thoroughly rolled
over, and therefore intimate-
ly incorporated. When the
chamber is half filled with
the materials for making con-
crete, the whole contents are
turned over sideways, as well
as endways, four times in

each revolution of the chamber, so that
in from six to twelve revolutions—the
number necessary being varied accord-
ing to the weight and nature of the
materials—a more perfect mixture is

‘When the proper number of turns has been given, the mixer | before.
We are indebted to Iron for the engravings and descrip- | is stopped with the door downwards, the door fastening is
released, and the charge of concrete falls in a mass into its
place, the discharge being instantaneous. The mixer isthen
turned, 8o that the door comes upward again, and refilled as

Fig. 1

‘While the mixer is being turned, two men fill th
hopper from a wagon with raised sides. .
Fig. 3 shows the arrangement of the machine for making
concrete blocks for pier and harbor works. The mixer is
mounted on a light traveling frame, capable of being moved

from one mould to another;
and the materials, filled into
a large tray, holding from 10
to 15 tons, are lifted on to
a raised portion of the trav-
elingframe by the steam trav-
eling crane, which removes
the concrete blocks when
formed.

It 1s stated that, with this
mixer turned by hand, a gang
of six men, with a boy for
attending to the water cis-
tern, can make from 30 to 40
cubic yards of ccncrete
blocks, or a much larger
quantity of concrete in bulk,
in a day, of better quality
and at a cheaper rate than
can be done by shovel mix-
ing; and that when the mix-
ers are turned by steam,
twice these quantitiesare pro-
duced.

e g
Venus’ Slippers.

Mr. F. Buckland. in Land

and Water, says ¢ Theseslip-

pers are far more beautiful

than anything ever yet turned out in
the workshop of a London or Parisian
ladies’ bootmaker. They are found
floating far out at sea in the Mediter-
ranean, on the French coast. Each

slipper is about an inch and a half in
length, and half an inch in the widest
part. They are of a lovely glass-like
consistence, and in certain light re-
splendent like jelly fish. They are the
shape of a handsome shoe: the edge of
the shoe projects in a very ornamental
dentated margin, and the toe part is
highly ornamental, as if with embroid-
ery insertion. Mr. M. Latham says:
‘It is a kind of jelly fish; I have had
considerable difficulty in finding out
itsreal nature. At last I ascertained
that it is one of the pteropoda, or wing-
footed molluscs.” The Rev. J. Wood
writes: ‘ These are so-called from the
fin-like lobes that project from the
sides, and are evidently analogous to
the similar organs in some of the sea
snails. Theseappendages are used al-
most like wings, the creature flapping
its way vigorously through the water,
just as a butterfly urges its devious
course through the air. They are
found in the hotter seas, swimming
boldly in vast multitudes amid the wide
waters, and one species (Clio borealis)
has long been celebrated as furnishing
the huge Greenland whale with the
greater part of its subsistence. The
scientific name of it is cymbulia, so

effected than can be produced by hand.
Fig. 2 shows a vertical section through
the mixing chamber, the dotted lines
representing the altered view of the
mixer after a quarter revolution. Fig.
1 shows the mixer mounted on a stout
timber frame supported on four flanged
wheels for running on rails, though
plain wheels may be substituted for or-
dinary ground. In this arrangement it
is driven by four men by means of gear,
which can be adjusted to move the
truck along, or can be thrown out when
the truck is propelled by other means.
The truck also carries, at one end, a
tank holding the proper quantity of
water for a charge of concrete, and at
the other end a davit, from which is
suspended a hopper for holding the
materials, the cement being supplied in
bags, ready for being run into the mix-
er. This arrangement is adopted for
filling concrete into a trench or the
heating of a pier, the mixer being sup-
ported over the opening on two balks
of timber, and a wagon containing the
materials following on the same line.

To receive a charge, the door of a
mixer is brought uppermost, a catch in
the cogs of one of the wheels holding
it in that position. The door is allowed

to rest on a stay provided for called on account of its being so
that purpose, as shown by dot- Fig. 3 like a boat.” We read: ¢ Cuvier
ted lines in Fig. 2. The hopper describes the cymbulia as having
containing the materials in pro a cartilaginous or gelatinous en-
per proportion is swung round velope in the form of a boat or
on the davit to the position shown N slipper, beset with points in lon-
in dotted lines; and while the E— - e gitudinal rows; and the animal

as possessing two great wings,

} : which are at once branchise and

— : ) fins, and between them, on the
— . open side, a third smaller lobe,
s which is three-pointed. —The
mouth, provided with two small
tentacula, is placed between the
wings towards the shut side of
the cell, and above are two small

materials fall into the mixer, the
water contained in the tank is
allowed torun in by a flexible
hose. The hopper isthen swung
clear of the mixer, the door
closed, and the requisite number
of turns given. To save the ne-
cessity of counting or guessing,
a simple tell-tale is added for

TS

giving notice when a sufficient o b Al : d8 S eyes. The transparency of the
number of revolutions (as deter- 4 texture permits the internal or-
mined by the weight and nature -'-.4"" | .!. ! e i (A .l : e gans to be distinguished with
of the materials) has been given. M | = TSIy <5 el R . it great facility. The shell is car-
A screw thread is cut on the st - . \ 3 ~  tilaginous, translucent, oblong

\'_. | ~_ in the form of a slipper, and en-
Y i , .~ . tirely covered with a delicate and
: . scarcely visible membrane.’
‘“These slippers of the Marine
-~ Venus are so beautiful in form
and structure that I propose, if
possible, to have a model of them

projecting end of the mixer shaft, i
and an iron plate with a hole in A )

it is hung on the screw. The Hiiki d
rotation of the shaft causes the ff

plate to move towards the end B
until it drops off, and thus indi-  _ B = = :
cates that the determined num- el o =—

ber of revolutions has been ac- == - — cut in crystal. In the form of
complished. For a less number - e = ear rings they would make very
of revolutions, a nut or distance B - —— s pretty ornaments, as showing the
piece of the required thickness A 5 S chaussure of Cinderella of the
is put on the end of the shaft. MESSENT'S IMPROVED CONCRETE MIXER. Ocean.”
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Our Washington Correspondence.
Tothe Editor of the Scientific American :

In a previous letter I mentioned a decision of the Commis-
sioner of Patents in the matter of Mr. Sargent’s application
for a patent on combined time and combination locks, award-
ing priority to Sargent. Since that decision the attorneys
for the Yale Lock Co., the opposing party, have filed a bill
in the Supreme Court of the District of Columbia to try the
title to the invention de novo, and subsequently made a motion
before the Commissioner to suspend the issue of the patent
to Sargent until the termination of the suit, which motion
has been granted.

For two or three years past some of the Virginian farmers
have been complaining of what they called the ‘‘root dis-
ease ” in their wheat, and this season some of them wrote to
the Commissioner of Agriculture requesting him to send
some one down to investigate the matter. Professor Taylor,
the microscopist of the department, was accordingly sent to
examine into the matter, and after spending some days there
returned and reported that no such disease as was reported
existed. From his investigation it appears that the soil in
the locality said to be infected with the disease was simply
worn out, and that the report of the disease is said to have
arisen from the fact that one of thefarmers, observing barren
spots in his wheat fields, examined the roots of his wheat at
such points and discovered what seemed to him a peculiar
web-like appearance, which he supposed to be of fungoid
character; and this explanation of the presence of such bar-
ren spots appears to have been accepted without question by
so many others that the ‘‘root disease” came to be considered
as an established fact; and in some places farmers had
abandoned wheat growing on account of it. Professor Tay-
lor examined this supposed fungoid matter with the micro-
scope, and found it to consist only of the minute rootlets of
the plant itself. An examination of the wheat growing on
the barren spots and that on more favored localities devel-
oped the fact that, the more vigorous the plants, themore of
these rootlets there were, showing conclusively that this sup- |
posed ‘“root disease” was no cause for the barren places.
Mr. Taylor is convinced that the barren spotsreferred to are
due solely to the lack of nutriment in the soil, and that the
failure of wheat in such places, which really has formed the
only ground of complaint, may easily be remedied by the use
of fertilizers and proper treatment of the soil.

The monitor Wyandotte, just manned and equipped at
our Navy Yard, was on the verge of going into commission |
and about to put off to sea, when it was suddenly discovered ‘
that she was leaking badly along one of the seamsfrom near
her bow to aft of the turret. A board of survey was at once
formed, which, after due examination, condemned her as un-
seaworthy. It seemsrather curious how a leak of the extent
reported should fail to be discovered until the vessel was all
ready for sea.

Several experiments have recently been conducted on the
United States steamer Hartford by Captain S. B. Luce, with
a patent magneto-electric lamp, which it is proposed to in-
troduce into the navy for distant signalling at night, detect-
ing the approach of boats or torpedoes, picking up buoys,
etc. The lamp produces a steady light for three and a half
hours, which is visible for fifteen miles. One has been pur-
chased for the Hartford, which will be used for further ex-
periments to determine as to the advisability of introducing
these lamps into general use in the navy.

Some time since the Treasury appointed several commis-
sions to examine the question of the rates of drawback on
the exportations of sugars and syrups refined from imported
raw sugars, and the following are the recommendations of
the Baltimore, Boston, and New York commissions:

The majority of the Baltimore Commission recommend
that the existing rates of drawback, namely, 8% cents per
1b. on refined hard sugar; 3 cents per lb. on soft, 20 D. S.,
in color; 2} cents per 1b. on soft, below 20 D. S.; and 61
cents per gallon on syrup, be left unchanged. The minority
report of the same commission recommends that for hard
sugars produced by refiners using raw sugars known as
‘“Centrifugals ” and ‘‘ Vacuum Pan,” a reduction of {§; of
a cent be made from the present for each per centum of raw
sugars of that description operated upon. This would make
the drawback on hard sugars produced wholly from this class
of raw sugars 3% cents per Ib. The Boston Commiszion
recommended the following rates: On hard sugars, 4%
cents per lb.; on soft, above No. 20 D. S., 28%; cents perlb.;
and on syrup, 6} cents per gallon. 'lhe rates recommended
by the New York Commission are as follows: On hard sugars,
8 cents per 1b.; on soft sugars, above No. 20 D. S., 2} cents
per 1b.; on soft, No. 20 and below, 2% cents per 1b.; and
on syrup, 5} cents per ga’lon.

The Bureau of Statistics report that during the month of
June there were exported from the United States 2,832,116
yards of colored and 7,855,309 yards of uncolored cotton
cloths, which with other cotton goods exported are valued
at $989,831. During the past fiscal year, the total value of
cotton goods exported was $10,180,984. During the preced-
ing year the total amounted only to $7,722,978.

A shert time since the Treasury advertised for bids for
printing bank checks at so much per thousand, and there
was so much rivalry between the American Phototype Com-
pany and the Graphic Company that each of them determ-
ined to get it if possible. The Phototype Company bid for
the job at 137 of a mill per thousand; and the Graphic, not

"would attain the position, ¢ f, at a point a little beyond the

to be beaten, offered to do it for nothing, and the contract
was awarded to the latter as the lowest bidder. The Photo-
type Company now appear by counsel before Assistant Sec-
retary French and ask that the contract made with the ]
Graphic Company be set aside, on the ground that the bid
of the latter was not in accordance with the terms of the ad-
vertisement, which called for bids ‘“at so much per thous-
and,” and that ‘“nothing ” was not so much per thousand.
The Secretary has not given his decision yet, but it is be-
lieved he will differ from the learned counsel of the Photo-
type Company.

Washington, D. C. OCCASIONAL.

Curving a Base Ball.
To the Editor of the Scientific American :

I see by a reply to one of your correspondents that you
seem to doubt the possibility of this feat. That a ball may
be thrown with a curve seems to be an undisputed proposi-
tion among players, and it may, I think, be accounted for
on the principle of unequal momenta of different parts of
the ball.

Let us suppose that the ball is thrown in the direction A

B, as shown in the cut, with no attempt at a curve. It will

probably leave the pitcher’s hand spinning on an axis, ¢d,
in the direction of the arrow. Assuming this axis to be per-
fectly horizontal, the ball will move in a straight line to B,
or rather in a parabola in a vertical plane. Now suppose the
pitcher, on letting go the ball, to bring the axis, ¢ d, to the
position, e f, perpendicularto ¢ d. Then the motion is in the
direction of the arrow around ¢ f. The posterior half of the
ball, ef, has two motions, its motion of revolution and its
forward motion. The forces which produce these motions
being in opposite directions, the momentum of the side will
be produced by the difference of their resultants. The an-
terior half, however, must be influenced by the sum of the
resultants of its similar forces, and hence have a superior
momentum. And also the side having the least momentum
would affect the ball so as to draw it in its own direction.
Hence the ball, which is supposed to be thrown toward B
directly, would curve off and strike at a point left of B.

By throwing the ball in such a manner that the axis, ¢ d,

middle of its course, the first half of its trajectory would be
nearly straight, and it would curve off on the second. By
varying the direction of revolution other curves may be pro-
duced. My theory is perhaps not correct, but it is the only
one which appears at all satisfactory to me.

New Haven, Conn.
_————

Rotation in Motion.
To the Editor of the Scientific American : )

In making calculations for the path of projectiles until
quite recently no accounthas been taken of rotation. If we
are to speak correctly no projectile ever describes a parabola,
and yet the parabolic curve is made the basis of calculation
for all practice in gunnery.

The resistance of the air is no inconsiderable element in
calculating the paths of projectiles. But rotation adds
another element of even greater importance coupled with
atmospheric resistance. It was probably first brought to
notice by a series of experiments in gunnery with a smooth-
bored piece. In leaving room about the ball for windage it
was noticed that the ball balloted from side to side in passing
out the piece. The last ballot gave the ball a backward ro-
tation on the side of its tangency, and consequently a
forward rotation on the free side. At the same time the ball
was deflected out of its course by the last touch, but the ac-
cumulated resistance of the air on that side deflects it back
again. Thus if a ball last ballots upon the right side it
receives a right hand rotation (looking down upon it) about
a perpendicular axis. At the same time by touching it is
deflected from its course to the left. But owing to its right
bhand rotation the left side of the ball comes in contact with
more molecules of air than the right, and encounters greater
resistance. The compression of the air on that side deflects
the ball to the right. Hence the ball describes a curve aside
from the so-called parabolic curve. If the ball had balloted
last on the left side it would have received a left hand rota
tion and first been deflected to the right and afterwards |
curved to the left, on account of greater resistance of the air
on its left. By balloting on the bottom last it would first
rise and then fall, and by balloting on the top last it would
fall and afterward rise. Thus it is possible with a smooth-
bored gun to shoot round a near object and hit a remote
object when both are in a right line.

A ball may be thrown from the hand so as to show the |
same remarkable effect of rotation. By throwing the ball |
0 as to retard the motion on the left side as the ball leaves
the hand, the ball receives a left hand rotation; if the angu-
lar velocity is as great as the velocity of translation, the left

H. C.

side meets almost no resistance, while the right meets a
double resistance equal to both angular and forward. The
air is compressed ahead and to the right of the ball, and it is |
deflected toward the left. Sometimes this deflection amounts !
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to five or six feet in a course of fifty feet. If the ball is
thrown with a right hand rotation it comes round to the
right. If a forward rotation (like that of a ball rolled along
the floor) the ball will curve down much soorer than it would
acted upon by gravity alone. If the rotation be backward,
the ball will curve upward until gravity overcomes its initial
velocity, and it does not begin to fall as soon as when acted
on by gravity alone. J. G. McMURPHY.
Racine, Wis.

An Artificial Summer Shower.
To the Editor of the Scientific American:

A few weeks ago, while thinking with some anxiety of the
dangers which the approaching hot weather might bring to
his teething child, the idea occurred to the writer that the
temperature of a heated room might be lowered by keeping
the window awnings saturated with water or any volatile
fluid.

By this means not only would the air which entered the
windows be cooled by contact with the cool wet surface of
the canvas but also by evaporation of the moisture from the
awnings. Accordingly, on the following day, a brass tube
having an internal diameter of } of an inch was so placed
that it would lie across the outside surface of the awning at
a distance of a few inches from the upper edge, which is at-
tached by hooks and rings to the house. The ends of the
tube, being bent at right angles to the tube, hung down by
the sides of the awning about 6 inches. All along the side of
the tube which touched the awning were drilled, at intervals
of 8 inches, holes atout the size of a pin. One end of the
brass tube was closed and over the other end was slipped a
small india rubber tube. This tube was carried in at the
open window and connected by an ordinary screw coupling
to the nearest cold water faucet. The awnings of three win-
dows of the nursery having been supplied with this simple
apparatus, the water was turned on, and, after passing
through the rubber tubing, escaped through the perforations
in the metal tubes and, flowing evenly over the .front and
sides of the awnings, dripped upon the tin roof of the porch
below the windows—a miniature summer shower. In a
short time a refreshing coolness and moisture of the atmos-
phere reminded one of breezes blowing into the windows
from off the surface of a lake. A thermometer hung out-
side of the window under the awning, while still dry, showed
a temperature of 97> Fah. TUpon turning the water on, the
mercury sank in 15 minutes to 90° Fah., the thermometer
still hanging below the awning, but protected from contact
with the water. A still more marked effect might be pro-
duced by passing the rubber tube through a pail of broken
ice. The apparatus is inexpensive; the amount of water
used is small, whilé the comfort it might bring to a sick
child or a feeble invalid might be very great. The appar-
atus does not interfere with the raising or lowering of the
awning; and should the dripping be objectionable where
there is no roof below to receive it, a small gutter of canvas
or metal could readily be attached to the lower edge of the
awning to carry off the water; or a smaller flow of water
may be used, enough only to keep the canvas moist.

Morristown, N. J. HexrY N. DobgE, M.D.
—_— . r-—

India Rubber Hose.
To the Editor of the Scientific American &

It seems to me that a little more care in the manufacture
of rubber hose would double, treble, quadruple its value.
It is lined with a thin coat of rubber, which is supposed to
be so perfect in its continuity as to protect the cotton body
of the hose from water, but it is not so. There are many
points in it where water finds its way through, so that the
cotton duck, of which the body of the hose is made, soon
decays.

I have a large quantity of inch and a quarter garden hose,
two or three years old, that has become quite troublesome.
Each piece of hose is fifty feet long, and in each length
there will be two, three, four, or more spots where the
water will break through, although the bad parts are not a
tenth part of the whole, that is, of the entire length of
the hose; the lining membrane of rubber seems to be perfect
in at least nine tenths of it. Why cannot the other tenth
be made perfect? It seems tome the additional cost of man-
ufacture would be very little more, but the value of the hose
would be at least doubled.

Portland, Me.

N. D.

Fish from an Artesian Well.

At a recent meeting of the San Francisco Academy of
Sciences, specimens of fish, supposed to be trout, were pre-
sented, accompanied by a letter from Thomas R. Bard, of
Hueneme, Ventura county, Cal. They were thrown up
from an artesian well 141 feet deep near that place. The
well, which is nearly 300 feet deep from high water mark,
was bored in 1871, and ever since has thrown out immense
quantities of freshly spawned fish in April and May. The
first fish this year were observed in March. The well is
capped, having three two-inch apertures, from one of which
people were in the- habit of filling barrels of water for
household uses. In that way the presence of fish was dis-
covered in 1872. The cap was removed and fish were
ejected in incredible quantities, until the cap was replaced.
The fish are said to be of various sizes, the largest about an
inch in length. The nearest stream where fish are found is
Santa Paula Creek, twenty-five miles from the well, but it
empties in the Santa Clara river, at a point twenty miles
distant.
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THE WATCH—ITS INVENTION AND HISTORY.

In our last issue we gave an account of the history of the
invention of the watch; and this week we resume the sub-
ject, but confining ourselves more to its introduction into
society and describing some of the more remarkable speci-
mens now in existence.

In the early days of watchmaking, from their compar-
atively high price, watches were great rarities, and were
found only in the hands of the very wealthy, but it soon be-
came the rage among those who could indulge in such a
luxury to make collections of them, and among others
Charles V., who, it is said, after retiring from his throne to
a monastery, spent much time in trying to make a lot of
watches all keep time alike, which he could not do, from
which he sagely drew the conclusion that he must have
been a great fool to spend so much blood and treasure as he
had done to make men all think the same way, when he
could not even make a few watches agree. The story fur-
ther states that one of the monks entering the king’s cell ac-
cidentally upset the table on which the watches were
placed, upon which the king remarked that the monk had
easily accomplished what he himself had vainly tried to do
—to make the watches all go together.

Diana of Poictiers, the mistress of Henry IIL, being a
widow, the courtiers of the period, to ingratiate themselves
in her favor, used to present her with watches in such
shapes as coffins, skulls, etc., and it became the fashion to
have them made in this lugubrious style. Mary, Queen of
Scots, is said to have had several such, and she gave one to.
Mary Letoun in 1587, which is still in existence. It was
made by Moyse, of Blois, France, and has been thus de-
scribed: The watch has asilver casing in the form of a skull,
which separated at the jaws so as to expose the dial, which is
also of silver, occupying about the position of the palate,
and is fixed in a golden circle with the hours in Roman let-
ters. The movement appropriately occupies the place of
the brains, but is enclosed in a bell, filling the hollow of the
skull, which bell is struck by the hammer to sound the
hours. The case is highly ornamented with fine engravings,
showing on the front of the skull Death standing between a
cottage and a palace; in the rear is Time devouring all
things; on one side of the upper part of the skull are Adam
and Eve in the Garden of Eden with the serpent tempting
Eve; on the opposite side is the crucifixion. Inside on the
plate or lid is the Holy Family in the stable, with the infant
Jesus in the manger and angels ministering to him. In the
distance are the shepherds with their flocks, etc. The works
are said to be in good order and to perform astonishingly
well. .

Many of the watches of this period, besides being made of
the peculiar shapes before mentioned, were set in crystal
cases, so that their works might be seen in motion; others
were set in perfume and snuff boxes, saddle pommels, canes,
and at a later period in finger-rings, shirt studs, bracelets,
and other articles of personal wear; and it is said that a
striking watch, small enough to be mounted in a ring, was
made by an Italian goldsmith as long ago as 1542.

Queen Elizabeth had a large number of watches, many of
which were presented to her by her favorites, or those who
wished to become so. There is a list extant of over a score
of these articles which she owned. Many of these are men-
tionad as ‘“clocks,” but it is evident from the-context that
most of them were watches.

Lady Fitzgerald, an English lady who has several re-
markable watches of different periods, has one of Elizabeth’s
time which is in the form of a silver duck, with the feathers
in chased work. The lower part opens to expose the dial
plate, which is of silver encircled with a gilt design of flor-
iated scrolls and angels’ heads. At the back of the neck
is a ring to which a chain is attached. The same lady has
one representing Jupiter and Ganymede, with the move-
ment contained in the body of the bird. It is so made that,
when not suspended to the girdle by a ring in the bird’s
beak, it will stand on its claws. She has also a cruciform
watch of about 1700, covered with elaborate engravings of a
delicate character. The center of the dial plate has a repre-
sentation of Christ’s agony in the garden, the outer com-
partments being occupied by the emblems of the passion
and the lowermost by a figure of Faith.

A watch said to have been made by Hans John, of Kon-
igsberg, about the 17th century, is stated to have the
earliest known instance of a chain on the fusee, and it is
peculiar in other respects, as it has a small wheel-lock pistol
to serve as an alarm.

Watches were such a rarity in 1630 that it is said a Dr.
Allan, who had the reputation of being a wizard, happening
to leave his watch in a bedroom in a house where he was
visiting in the country, came near losing it because the
chambermaid who found it thought it was the doctor’s
““familiar spirit.” She therefore took it up with a pair of
tongs and threw it out of the window into the moat “to
drown the devil;” but as ‘“one who is born to be hanged
cannot be drowned,” the watch, when search was made for
it, was found hanging on a bush growing on the bank of the
moat, on which it had accidentally caught in its flight
through the air. This failure in her attempt only the more
confirmed the girl in her idea, and she could not be prevailed
upon to touch the watch. Thirty-five years after this
Pepys, in his diary (December 22, 1665), made the follow-
ing entry, which shows that even then the sight of the
internal mechanism of a watch was so much of a curiosity
that he was ‘““mightily pleased and satisfied with it:” I
to my Lord Brouncker’s and there spent the evening, by my

desire, in seeing his lordship open to pieces and make up
again his watch, thereby being taught what I never knew
before, and it is 4 thing very well worth my having seen and
am mightily pleased and satisfied with it.”

Watches after this period and during the eighteenth cen-
tury came gradually into use among the wealthier people,
but they were still of great cost, which was further increased
by excessive ornamentation and by many of them being
made as repeaters, which were then the fashionable watches.
Another style of watch was also then in vogue, called ‘ touch
watches,” with which the time could be felt in the dark.
These watches were made of different styles, one of the best
of which had projections on the back corresponding to the
different hours on the face, and a movable or independent
hand which could be turned round with the finger until it
was opposite the hour hand, when it could be moved no
further.

In 1769 George II. had a watch presented to him of which
one hand took a year to make a revolution, and was used to
point out the month and day of the month. It also had a
brilliant to represent the sun, set on a plate which regularly
revolved to perform its apparent diurnal revolution. On the
plate was a movable horizon to show the variation of the
days according to the season of the year.

In the same year Ranzonet, a Lorraine watchmaker, made
a watch of the common size containing a musical instru-
ment that played an air en duo, and none of the parts of the
musical mechanism interfered with the time works.

In the Museum of Dover, England, is a watch of about
the same date as above, of an oval shape, like the Nurem-
berg eggs, having two movable dials, one having the numer-
als of the month, etc., and near the center are the signs of
the zodiac; the fixed part around which it revolves has the
abbreviated names of the months. The outer dial has
merely the hours upon it. There is also a revolving plate
below the surface bearing upon it the days of the week.
Other apertures show the month and the day of the month,
and another the moon’s position. The hands move in the
opposite direction to those of the watches of the present day.

During the reign of Catherine II. of Russia, Kalutin, a
peasant, made a musical repeating watch about the size of
an egg, which had within it a representation of Christ’s
tomb with sentinels on watch. On pressing a spring the
stone would be rolled from the tomb, the sentinels fall
down, the angels appear, the holy women enter the sepul-
chre, and the same chant which is sung in the Greek church
on Easter eve accurately performed. It is now in the
Academy of Sciences at St. Petersburgh.

About 1770 it became the fashion to wear two watches.
In a rhyming receipt of this date, “ To Make a Modern
Fop,” appear the lines:

““ A lofty cane, a sword with silver hilt,
A ring, two watches, and a snuff-box gilt.”

The ladies soon adopted this fashion, but as watches were
still very expensive, mock watches were often substituted,
some being of costly materials while others were cheap im-
itations. The Chinese of the present day wear two watches
when they wear anyat all, for the reason ‘‘ spose one makee
sick and die ” the other one * still lives.” Chinese time-
keepers have twenty-four hours shown on the dial.

Keyless watches now so much worn havelong been known
but have not been‘used much until of late years. Napoleon
I. possessed one that at every step he took caused a weight
to act on the end of a lever having a weak spring under it,
which was attached to a click working into a ratchet wheel
on the barrel arbor and so wound up the main spring. In
the Kensington Museum in London there is a pedometer,
operated in a similar manner, combined with a watch, so
that the same instrument tells the time and also the distance
walked by the wearer during the day. A watch in the
United States Patent Office is wound up by closing the case
after looking at the face to see the time. It has an attach-
ment to throw the winding device out of gear when the
spring is wound up.

Among the remarkable watches may be cited one on exhi-
bition in New Haven, Conn., which is thus described by
Mark Twain:

“I have examined the wonderful watch made by M. Ma-
tile, and it comes nearer to being a human being than any
piece of mechanism I ever saw before. It knows consider-
able more than the average voter. It knows the movements
of the moon and tells the day of the week, the month, and
will do this perpetually; it tells the hour of the day, the
minute, and the second, and splits the seconds into fifths,

and marks the divisions by stop hands; having two stop

hands, it can take care of two race horses that start one after
the other; it is a repeater, wherein the voter is suggested
again; musically chimes the hour, the quarter, the half, the
three-quarter hour, and also the minutes that have passed
of an incompleted quarter hour—so that a blind man can
tell the time of day by it to the exact minute. Such is this
extraordinary watch. It cyphers to admiration. I should
think one could add another wheel and make it read and
write; still another and make it talk; and I think one might
take out several of the wheels that are already in it, and it
would still be a more intelligent citizen than some that help
to govern the country. On the whole I think it is entitled
to vote—that is, if its sex is of the right kind.”

When speaking of curious watches we should not forget
that the commonest watch made would, if it were the only
one in existence, be considered a marvellous piece of work-
manship, hardly second to any of man’s creation, but as
every one now carries a watch, it barely excites more

© 1877 SCIENTIFIC AMERICAN, INC

curiosity than a pocket-knife. Independent of the com-
pleted watch as an automatic machine, let us consider some
of the curiosities of its manufacture. Take, for instance,
the small screws, some of which are so small that they look
like grains of fine sand, and will require 150,000 to weigh a
pound, yet all of these when examined under a microscope
look like finely finished little bolts, each having a perfect
thread, although so fine as to take 250 turns to measure one
inch. These screws are now made by the American Watch
Company by an automatic machine, which only requires to
be supplied with the necessary quantity of wire and power
to keep it in motion, to turn out these infinitesimal screws
all complete, except tempering. If we examine the chain
used in most English watches we find it to be only about six
inches long, and yet it has 630 pieces in it. The hair-spring
may also be considered as one of its curiosities. To the
naked eye it looks like a hair, but under a glass it is shown
to be a flat steel ribbon, which a suitable gage will show to
be only %7 of an inch thick, or about one half the thick-
ness of a hair; and although from six to eight inches long,
yet it is said that it takes about 25,000 to weigh a pound.
It has been frequently cited as an instance of the value given
to raw materials by manufacturing into finished articles, as
apound of finest hair springs, selling for thousands of dol-
lars, may be made from metal which in its crudest state cost
but a few cents.

Leaving the component parts of the watch and considering
the number of ticks the completed article will make, we ar-
rive at some extraordinary figures. Many watches make
five ticks per second, 300 each minute, 18,000 in every hour,
and 432,000 per day. Thus we see that by a half dozen
turns of the key once a day, occupying a few seconds, we
store up a modicum of power in the spring that is cut up
into near a half million of beats which are spread over the
whole day, any successive tw) of which are precisely the
same distance of time apart as any other succeeding two at
any time of the day or night. If, now, we multiply the
daily beats by 365} we shall obtain the number of beats in a
year, which are 157,788,000—a number of which we can
have but a slight conception, except from some calculation
of this kind, although it may help to give us some idea of
our national debt. If our worthy Secretary of the Treasury
should engage to pay off this debt and should detail a suffi-
cient number of clerks to put down a dollar for every tick of
a watch, night and day, it would be over thirteen years be-
fore they would get through with their job of paying off the
principal—to say nothing of the interest. This, however, is
a digression, and we had better return, as the French say,
‘“ to our moutons ’—or rather, our montres.

Many of our elderly readers no doubt remember the
printed ¢ watch papers ” that used to be put by the watch-
makers, as business cards, into the bulky watches used by
our grandfathers. These were sometimes enlivened with a
couplet or verse, some of which seem worth preserving, for
instance, this one, which hath a flavor of worldly wisdom:

“ He that wears a watch, two things must do:
* Pockethis watch and watch his pocket too 1"
Or this one, which savors more of heavenly things:
¢TI labor here with all my might
To tell the hours of day and night;
Therefore example take by me,
And serve the Lord as I serve thee.”

As one of the ¢ Curiosities of Literature ” connected with
watches, we may cite the following, which can be seen in
the churchyard at Lydford, Devonshire, England, and is
something in the style of Benjamin Franklin’s celebrated
epitaph:

““ Here lies in a horizontal position
The outside case of
George Routledge, Watchmaker,
Integrity was the main spring and prudence the regulator of
all the actions of his life;
Humane, generous, and liberal,
His hand never stopped till he had relieved distress;
So nicely regulated were his movements that he never wen?
“wrong,
Except when set agoing by people who did not know his Zey;
Even then he was easily set right again.
He had the art of disposing of his #/me so well
That his Aours glided away in one continued round of
pleasure,
Till in an unlucky moment his pulse stopped beating.
He ran down Nov. 14, 1802, aged 57,

In hopes of being taken in hand by his Maker,
Thoroughly cleaned, repaired, wound wp, and set agoing
In the world to come when #me shall be no more.”
et B~
Test for Free Sulphuric Acid in Vinegar,

The impression popularly prevails that vinegar is frequent-
ly strengthened by the addition of sulphuric acid, hence nu-
merous tests for this acid have been proposed. Natural vin-
egar contains sulphates, hence chloride of barium always
forms a precipitate, whether sulphuric acid has been added
or not. The simplest test for free acid is that proposed by
G. Witz, namely, meéthyl-aniline violet. ~Acetic acid has no
effect upon this dye, but the smallest trace of free mineral
acid, hydrochloric, sulphuric, or nitric, changes it to green
or bluish green. To make the test he dissolves 1 part of
methyl-aniline violet in 2,000 parts of water (5 centigrams
to 100 c. c.)and adds a single drop of this solution to about
25 c.c. (§ ounce) of the vinegar to be tested. If the slightest
amount of sulphuric acid has been added to the vinegar the
above mentioned change of color is noticed. -
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IMPROVED CARPET LOOM.
The loom herewith illustrated is the invention of Mr. Jo-

siah Gates, and has a considerable number of practical im- | in detail, Fig. 2. A? represents the cloth roll, and it has a
provements embodied in its construction, which mark it as| ratchet wheel, B, on one end, a little inside the sword, C,

inent feature is the use of a combined set of reciprocating | the usual way. The cloth roll is shorter than the loom, and

a distinct step in advance of our present looms.” One prom- ‘ rising from the rocker shaft, E, and arranged to work in

and revolving shuttle boxes, thus allowing an exceptionably | it is supported in bearings on an open bracket, D, project-

suited to the draught of the material so as at no time to in- ! or part of the frame. The backward and forward motions
juriously strain the fabric. This improvement we illustrate | of the sword impart the same motions to the lever and the

pawl, g% causing the latter to engage with the teeth of the
wheel, and when the cloth is slackened by the introduction
of filling in the web, and by the action of the let-off me-
chanism, the motion and power of the oscillating sword
causes the connected pawl, g, to turn the wheel and the roll,

large number of different colors or
shades to be used when desired,
namely, as many as sixteen. The
use of shaded colors in producing
a graduated succession of tints in
lighter and darker shades is cer-
tainly a most artistic improvement
over the vividly contrasted colors
so largely in use in our present
carpet and general woven fabrics.

The use of the combined set of
revolving reciprocating shuttle box-
es permits the use of a few shuttles
only when a small number of colors
are all that are required. That is
to say, the three upper shuttle box-
es and the uppermost box of the
revolving set make a set of four re-
ciprocating shuttle boxes without
the use of the revolving gear at all,
which may then be thrown out of
action, and all the wear and tear of
its working parts thus be saved.
The reciprocating and revolving
action of the shuttle boxes are ob-
tained in the ordinary way by the
use of fingers upon the usual per-
forated cardboard pattern, and
which, upon dropping through the
pattern, cause the corresponding
shuttle box to be brought into the
requisite position fordeliveryacross
the material.

The loom is fitted with a pecu-
liar double-beat lay, and combined
positive motion of the shuttle,
which is of great value in the weav-
ing of heavy fibrous material, such
as rattan, matting, and other long
coarse fibrous substances. The
double-beat lay is obtained by means
of grooved cams upon the main
shaft, and acting upon connecting
rods or levers slotted on the shaft
and connected with the lay, the
cams being constructed with two
eccentric operating or pressing
points and a depression between
them. At each revolution of the
shaft and the cams the two ec-
centric points of each cam succes-
sively act upon the roll of the slot-
ted lever, and thus produce the
double beat or repeating action of
the lay. Either of the eccentric or
operating points of the cams may
be varied, and one may extend be-

yond the other to produce one full beat and one partial beat, | ing inward from the end frame, F, leaving room between

——
= =

THE GATES POWER CARPET LOOM —Fig. 1.

and to wind up the cloth as fast as
it is woven. The introduction of
the tension spring, K, is here most
valuable. At some occasions du-
ring the weaving of the cloth and
the winding, the rate of let-off may
not exactly correspond to that of
the winding on, and at the same
time there is always a certain ten-
sion most suitable for taking up
the cloth. When the forward mo-
tion of the sword brings the pawl
into contact with the tooth of the
wheel, the wheel may be either driv-
en forward, or, if the resistance be
great, the spring, K, will yield and
allow the end of the lever, H, to
depress under the action of therock
of the sword, instead of the ratchet
wheel being driven by the pawl.
The tension with which the cloth is
wound up will thus depend upon
the tension of the spring, and thus
will remain tolerably regular, and
may be adjusted to any required
winding-up tension.

The other detail we illustrate is
an improved bobbin catch, by means
of which the momentum of the bob-
bin is allowed to be gradually taken
up by the action of a longitudinal
spring. When the shuttle is set in
sudden motion by a blow, the bob-
bin in this case first compresses the
spring, and thus more gradually ac-
quires its velocity, thereby saving a
considerable portion of the filling,
which, in an ordinary bobbin, is
either separated or loosened. The
same gradual stoppage of the bob-
bin by a spring cushion takes place
when the shuttle is driven home,
and many filling bobbins are there-
by saved, which, in an ordinary
shuttle, are split by the sudden stop-
page of the shuttle.

Fig. 8 is an underside view, and
Fig. 4 a longitudinal section of the
rear end of a weaver’s shuttle, with
the spring recoil above referred to.
A is the bobbin catch, constructed
with a longitudinal slot, b, and a
rising rear end, d%, and furnished
with a spiral spring, E, and a re-
taining pin, f%, while the shuttle is
supplied, near the forward end of
the bobbin-catch mortise, with a

stop or bar, ¢!, as a bearing for the forward end of the

which in some cases may be preferable, as the repeating ac- | the frame and the bracket for the oscillating sword and the  spring.

tion is intended for clearing the sheds and for more thor- | ratchet wheel.

oughly beating up the filling. By giving the second beat a | At the forward side of the loom, and hung to the bracket

greater amount of force a firmer and closer texture of fab-  or other support, is a pawl, P, to hold the wheel against the ward, or to yield to the action of the blow of the shuttle

Fie. 2 draught or unwinding action of the cloth upon the when its forward end strikes. The spring, E1, instantly re-
L roll. In practice the pawl, Py, is in two parts, that turns the bobbin and catch, or draws them back after each

ric may be pro-
duced, since the
second beat of
the lay takes
place on the
cross shade or as
the new shade is
formed.

A double-beat
action of thelay
has already been
used in England
in many Jooms;
but to the best
of our know-
ledge, it has
hitherto been
produced by the
duplex action of
a toggle joint,
which can only
give two succes-
sive blows of
equal travel and
intensity. By
the use of the
double-throw
camsin the Gates
loom the two

distance of halfa tooth, one pawl catching ahead of

Fig. 8.

is, a long and a short pawl to catch and hold on the ’

The usual fulcrum pin, ¢, passes through the slot, b, and

"this allows the bobbin catch and the bobbin to move for-

blow of the forward end of the shuttle. The spring acts be-
tween the bar, ¢4, secured to the substance of the shuttle,
and the ear, d3,
rising from rear
end of the bob-

bin catch plate,
while the pin, f2,

ward from the

|
——| projecting for-
-

- ear, holds this

/ end of the spring

y in position, not

only when in
action but also
when the rear

the other, and wvice versa. To the lower portion of
the sword, C?, a lever of a peculiar construction is
pivoted at C% and a lug or arm, d', rises at right
angles to the lever, and to this ear a counterbalance

beats may be timed at any suitable interval after each other, | pawl, g3, is hung near its center by any easy working joint or
and the blows may be varied in intensity to suit any require- | a pivot, ¢2. The outer end, n!, being most weighty, holds

ments.

the catch end, S2. in contact with the teeth of the wheel, Bt

This loom is also provided with an improved take-up ap-| The arm, H, of the lever extends rearward, as shown, and

paratus, in which the tension is very ingeniously exactly |a spring, K, is attached to its ¢nd and to some fixed object |
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end of the bob-
bin eatch is
passed upward
to release the
catch end frcm
the groove, g,
in the bobbin.

.- The Gatesma-
chine is supplied with a most perfect automatic gear by
means of which the action of the filling beat is at once
checked and thrown out of action if the shuttle has not been
fully returned home after its last traverse across the warp.
In this way, should a shuttle be caught and not reach its
box, the action of the lay is instantly suspended, and the
shuttle replaced without any injury having been done to the
warp. ‘

_ This loom is being introduced into England, and as many

el
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as 225 of them are running in this country. The speed at | Supposing the object to be made food of bya water snake

which the looms may be run seems also to be exceptionably
high—so much so as to give a maximum production, with
gkilled labor, of 85 yards of carpet per day. The general

is a frog. After seizing it, the snake unhooks from the frog

| the teeth of one side of its upper jaw, and forces them fur-

ther forward upon the frog, where it rehooks them, and

all-round average production per day, amongst a variety of draws them backward; then the teeth of the opposite side of
labor, isabout 25 yards per day, which certainly speaks well | the jaw performs the same action, and thus they move alter-

for the construction and easy working of the loom.

THE WATER SNAKE-HOW IT EATS.
BY C. FEW SEISS.

nately and regularly, the inferior jaw going through much
the same action, until the head of the snake is drawn com-
pletely over the frog. The snake then forces the frog through
its cesophagus to its stomach by violently contracting the

If we wish to keep serpents alive and healthy in captivity | muscles of its neck and body, at the same time its neck is
they must of course be fed. They must, with few excep- contorted in a horizontal waving manner.
When the object swallowed is passing through the eso-

tions, have living food. I have endeavored in various ways
to entice them to eat raw beef, without, how-
ever, any success. In only one instance, I
believe, did I ever succeed in making a ser-
pent devour a lifeless object. This was a
water snake which I enticed to seize and
swallow a dead minnow by moving it rapidly
about in the snake’s bath tub, with a piece of
slight wire. But even after the fish was
seized, I was obliged to move the minnow’s
tail from side to side, to imitate life, for fear
the snake should perceive his mistake and re-
linquish his hold.

Garter snakes must be fed upon toads and
frogs, and water snakes upon frogs, tadpoles,
and fishes.

I cannot say I enjoy seeing a snake swal-
low a frog. The last time I witnessed our
water snake (tropidonotus sipedon, Linn.) de-
vour a frog, I must confess a feeling of pity
for the little frog came upon me. The snake
first, by a sudden dart through the water,
caught the frog by one of its hind legs. The
frog struggled interror, and madly endeav-
ored to free itself from its ferocious captor.
It struggled in vain, for the snake slowly
drew the frog into the dark vale from whence
no frog ever returns. From the instant the frog was seized,
until it was entirely swallowed, and the snake’s mouth
closed, it cried most piteously, first loudly, but by degrees
growing fainter and fainter, until entirely hushed in the
gullet of the snake. 1 imagine I can yet hear that young
frog's death cry. It was repeated at intervals, and sounded
something like the words ‘‘ quaak! uck! uck! quaak! uck!
uck!” uttered in a plaintive tone.

While the frog was passing through the cesophagus of the
snake, and even after it had arrived in the ophidian’s stom-
ach, I observed by the external agitation of the snake’s body
how violently the frog kicked and writhed to extricate it-
self from its untimely tomb.

It may be said of most serpents that rather than eat, in
the general sense of the word, they drag their jaws over and
around their prey, previous to swallowing it.

phagus, and into the stomach of the serpent, that is if the
prey be of any considerable size, the ribs expand, widely
distending the skin of the neck and body, leaving spaces be-
tween the scales, which, being generally light in color, cause
the serpent, especially if it be a dark one, to have the ap-
pearance of being prettily speckled with white.

Fig. 1 represents a tropidonotus sipedon in the act of de-
vouring a frog. The movable quadrate bones are forced out-
ward, thus widely distending the head and neck of the ser-
pent. The dotted line indicates the size of expansion while
the frog is passing through the cesophagus of the serpent.
Fig. 2 represents the same serpent in a state of quiet. The
occipital plates of this specimen are somewhat smaller than
they generally are in this species.

——————t - ——
SucAR of lead ground in linseed oil is a good paint dryer.
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Reynier’s New Electric Lamp.

The author’s object in this invention has been to produce
an electric lamp capable of acting for 24 hours. He has
succeeded in almost completely suppressing the occultations
hitherto supposed inherent in the use of discs. M. Cance
submitted to the Academy of Paris a novel system of elec-
tro-magnets with a multiple nucleus, analogous to that of M.
Camiacho, but in which the tubular nuclei are replaced by
series of small rods of soft iron in juxtaposition and envelop-
ing in pairs the different layers of spirals.

e —
Requirements for a Good Ship’s Compass.

In order that a compass may be good, the needle should
be very hard and well magnetized so as to re-
tain its power, the cap should be of ruby or
agate, carefully hollowed so as to be even and
smooth, and the point should be hard, fine,
and sharp.

No dirt or dust should be permitted to get
into the cap, as it will make the needle slug-
gish, and enable the point to grind into the
cap. The point should be examined from time
to time and kept sharp. It is important also
that the point should be exactly in the inter-
section of the two diameters passing through
the gimbals, and that it should be exactly at
the same height as the centers of the gimbals,
a matter frequently neglected by the maker.
It has been shown that a compass is more
steady, and that the quadrantal correction is
more perfect whenthe card has two parallel
needles, the ends of which intersect the cir-
cumference of the card at points 60°apart.
The admiralty compass has four needles.

If the bowl is of copper, or better if a stout
copper ring surrounds the card, the vibrations
of the needle will be calmed, that is their am-
plitude will be reduced, while the time of vi-

ration will remain the same, owing to an ac-
tionbeingset up whichappears to be due to currents generated
by the relative motion of the needle and the copper. It may
be suggested that no means of cutting off the action of the
ship’s iron from the compass can be effectual, since anything
which will do that will also cut off the action of the earth’s
magnetism algo, and render the compass useless.—From
Foirman Rogers work on *“ The Magnetism of Iron Vessels.”

THE CURLY-HAIRED ANTELOPE.

Very little is known of this antelope in its wild state.
Siebold, in his ““ Fauna Japonica,” calls it antelope créssue,
and mentions that it is known to the Japanese by the name
of “Nik,” but that it is rarely found, and only then in the
highest mountains of the Island of Niphon and Sikok. The
appearance of the animal would indicate that it is a hardy
inhabitant of a mountainous country.

THE CURLY-HAIRED ANTELOPE—(JAPANESE CHAMOIS),
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The illustration that we give was drawn from life and

gives a good representation of the animal. It is about the
size of a goat. Seen from the front, it has a wolf-like ap-
pearance, on account of its strong neck, encircling mane, and
peculiar color of the head. The coarse long hair of the body
is of a light slate color, the points of which are united so as
to form tufts or curls. The back, neck, ears, and goat-like
tail are of a dark black color. The hair from the eyes to-
wards the forehead, the cheeks, and along. the throat is of a
dirty grayish white. The short spirally-twisted and back-
ward-bent horns are grooved at their base and are nearly
hidden by the long hair of the forehead. The insides of the
ears are covered with long and thick hair. The eyes are dark
brown. The hoofs are grooved on the inside and terminate
in dull points.

A full grown female of thisrare species was exhibited at
the Zoological Gardens, at Cologne, in the winter of 1876.
It was unfortunately killed by the inundation of last spring,
which overflowed a part of the garden.

KID GLOVES.

The manufacture of kid gloves is an old French industry.
Grenoble is the principal seat of the trade, over a third of
its inhabitants being engaged in it, and it was from this city
that the manufacture was introduced, some three hundred
years ago, by wandering craftsmen, into other European
cities, especially those of Germany. Paris not long ago
grew to bethe rival of Grenoble in tae trade, mainly through
the exertions of Jouvin, who brought the manufacture into
prominent notice, and laid the foundation of that world-
wide fame which the Parisian kid gloves have ever since
enjoyed.

He introduced several important improvements, and was
amongthefirst to recognize the great superiority of machine
work in his special department.

The French kid glove manufacture gives employment to
over 70,000 hands, including those who attend to preparation
of the leather. The yearly production amounts to something
like 24,000,000 of pairs, representing a value of 80,000,000
francs.

Kid gloves are made of the skins of goats, kids, sheep, and
lambs, which are supplied by all European countries, Sax-

Fig. 1.—FORM FOR CUTTING GLOVE BLANKS.

ony, however, furnishing the best.
in tanning in order to obtain leather of the required degree
of softness and pliability. The dyeingof the leather is car-
ried on in special establishments, for the convenience of
glove makerswhodo not, like larger firms, attend to their
own dyeing. The soft gloss of kid gloves is not, as some
have been led to suppose, due to any peculiar treatment, but
depends upon the quality of the leather and the care expended
in its tanning.

The hides, after coming from the dyer, are spread out sepa-
rately upon a marble table with the smooth side down, the
other or flesh side being submitted to a scraping process in
orderto reduce the existing inequalities and to render the
skin as smooth and as uniformly thick as possible.

The leather is now cut into strips of a little over twice the
breadth of a hand, and these établions, as the French call
them, are then stretched for some time in the direction of
their length. The cutting, which now follows, was formerly

Fig. 3—GLOVE BLANK.—POSITIONS OF THE SEAMS ON A
GLOVE.

accomplished by first tracing the outline of the glove upon
the piece and then using the handshears. Next came sheet

iron patterns, which had merely to be pressed upon the soft | are the lightest woody products.

Great care is exercised ! pleasure by means of a treadle.

| special sewing machines have been

Sreientific Qmerican,

leather in order to leave an impression of the outline, when Freezing Point of Ether,
the shears as before completed the work. This method is| Our common ethylic ether, improperly called sulphuric
still employed to some extent. The mode of cutting at pres- ' ether, because made by the action of sulphuric acid upon al-
ent almost universally adopted is to stamp the gloves outby | cohol, is known to be a substance which does not freeze
means of the contrivance shown in Fig. 1. Steel knives are  very readily. Its freezing point has been variously stated by
so arranged upon a board, with their edge uppermost, as to | different investigators, but Franchiment thinks that pure
form the outline of a double glove, including the opening for | ether cannot be frozen. He has cooled it to —80° C. (—112°
the thumb piece. Four to six pieces of kid of the proper | Fah.) and it remained a thin liquid showing no signs of
| crystallization. Inether containing any water, white crys-
talline flakes form at a very low temperature, but the less
water there is present the lower the temperature required
will be, and the smaller the quantity of crystals. Franchi-
mont thinks that these flakes are not crystals of ether, but
ice crystals. The question seems to be one not easily
settled, for few experimenters care to work at such ex-
tremely low temperatures, obt ainable only by the expendi-
ture of so much time, labor, and expense.
— . —

A FLOATING FLOWER BED,

G. F. Wilson in T%e Garden gives his experience of a float
which he has successfully uscd in the cultivation of bog and
water plants, and says: The raft is 8 feet square and consists
of nine planks, connected underneath by crosspieces, and
having about 2 inches open spaces between; this was sunk
by the weight of the pots, pans, and pieces of rock to2 or 3
inches under the surface. On the raft bog plants in pots and
water plants in pans were placed, with the result that, with
no attention, they flourish as well as in their natural homes.
After a time, when the wood has become saturated with wa-
ter, and its floating power thus lessened, we nailed large
pieces of cork underneath the raft; this enabled it to carry a
heavy load. The plants now growing on the raft number
twenty, and were chosen as representative plants. There
are the North American pitcher plant (sarracenia purpurea),
saxfraga palmata, buck beans, bog violets (pinguicula vul-
garis), grass of Parnassus, several sorts of mimulus—the
spotted mimulus overgrows its pan, and with floating roots
in the water is most beautiful—lobelia cardinalis, bog myrtle,
a large variety of yellow iris,  and North American lady’s
slipper (cypripedium spectabile). - It is obvious that, while the
raft floats between 2 inches and 8 inches under water, each
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Fig. 4-~MACHINE TO ASSIST IN SEWING.—FRONT VIEW.

size are placed upon these knives, a board is laid over both,
and the whole is then submitted to pressure, after which the
gloves, neatly and cleanly cut, areready to be passed to the
seamstress.

A separate apparatus, as shown in Fig. 2, is provided for
cutting the thumb pieces. The knives used are made of the
very best steel, and demand special accuracy in their manu-
facture.

In some Parisian factories they have a more complicated
form of cutting tool, in which the glove, besides being cut,
is provided at the same time with the holes through
which the sewing thread isto pass. Such an ap-
paratus has, however, from its complexity, been
found to be too uneconomical to warrant its extend-
ed introduction.

In sewing the gloves, silk is ordinarily used. A
small contrivance is employed for this purpose,
which, besides serving to hold the glove while be-
ing sewed, furnishes also a guide in making the
stitches. As shown in Figs. 4 and 5, it bears some
resemblance to a vise, and is ordinarily kept closed
by the pressure of a spring, but can be opened at
The jaws of this vise are
furnished with a pair of brass plates, changeable at will,
which have their upper edges provided with a row of teeth,
the latter being placed at varying distances apart on different
plates.

In sewing, the two portions of the glove are allowed to
project slightly above the comb, sufficiently to permit the
seam being made with the necessary freedom. The needle
is made to pass through the glove in the spaces between each
two teeth, and the seam thus acquires its uniform and pleas-
ing appearance. This machine has
been in wuse ever since its in-
vention, in 1807, by James Win-
ter, of England, and is still exten-
sively employed,despite the fact that

pan or pot may be adjusted according to therequirement of
ite inhabitant; thus a water plant is sunk to the full depth,
while a plant requiring only moist soil is raised up by a piece
of wood placed under its pot. Probably a stjll more orna-
mental form would be a round raft of wood with cork or
wood fastened with copper nails to form sides, the bottom to
have only small holes all over to admit the water; there
might be cross divisions for different mixtures of soil suit-
able for the various plants, made not deep enough to show
above the surface; in this case the whole raft would be cov-
ered with soil, and all wecodwork, except the sides, hidden.
A Fertilizer from FPlood.

A Frenchman named Lissagaray has taken out a Bavarian
patent for making a fertilizer from blood. High pressure
steam is first passed into the blood so as to cause it to boil
and coagulate the albumen. The coagulated blood, while
still hot, is pumped up on a linen filter stretched across a
frame, and the greater part of the liquid drained off from
the coagulum, which is packed in bags made of stronger
linen, piled one upon the other, and squeezed between the
plates of a hydraulic press, then dried in a wieel divided
into four compartments, into-which is passed hotair. In
_Fig. 5.—Machine to as- | this way the nitrogenous portion of the blood is all retained
straightening those portions that  Sistin sewing. Sideview ip g form in which it is not liable to immediate decomposi-
may have become distorted, flat- tion, rendering it less offensive to handle and transport. 1f
ening the seams, pressing, etc., 4nd are then ready for the blood be subjected to this treatment while fresh, the

the market. operation should not be particularly disagreeable.
S e — - _ < tr—

Hyposulphite in Diphtheria. Tellurious Odors.

A very large number of diphtheria cases are cited by a| Some salts of bismuth, more especially the nitrate and car-
Boston physician as having been successfully treated, in his | bonate, have recently come into favor, and been prescribed
own practice, by the use of hyposulphite of soda, in doses by medical men for certain disorders of the system (Ann.
of from five to fifteen grains or more in syrup every two or | Pharm.) It has beenremarked in several cases in England
three hours, according to age and circumstances; as much | that persons to whom either of these preparations had been
as the patient can bear without physicking being a good | administered were affected in an unaccountable way, the
rule in the severer cases. The tincture can be used in doses | breath and skin acquiring an intolerable odor. 1t appeared
of five drops to half a drachm, in milk, the amount for at first sight probable that the cause lay in the presence of
thorough stimulation being greater than can be taken in arsenicin the bismuth, but analysis of the salts has shown
water, and, in the treatment of children, the milk thus used i them to be contaminated with tellurium. Tetradymite, a
answers for food. As, however, the hyposulphite prevents compound of bismuth and tellurium, is a mineral which has
the digestion of milk, it should not be given in less than an | been met with in many localities, and may easily have
hour from it, though they may be used alternately, in fre- | caused the contamination of the crude metal.
quent doses. We may add that among workers in ores containing tel-

— S r—— lurium in Colorado, it is well known that, if they inhale the

GRAVITY oF WooDps.—The woods which are heavier than | vapors of that metal, or take it into the system, they soon
water are Dutch box, Indian cedar, ebony, lignum-vite, ma- | begin to emit from every pore an odor, compared with
hogany, heart of oak, pomegranate, vine. ~Lignum vitee is | which the smell of rotten eggs, sulphuretted hydrogen, or
one third heavier, pomegranate rather more. On the other bisulphide of carbon are savory substances. Tellurium is a
hand, cork, having a specific gravity of ‘24, and poplar, -383, | metal resembling tin in color, but it has many of the char-
actcristics of sulphur.

brought to the notice of the trade,
capable of sewing within the same
time three times as many pairas the
most skillful seamstress.

After sewing, the gloves undergo
various minor operations, such as
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Henry Ward Beecher on the Rajilway Strike.

There is no class of men who deserve the gratitude of the
community more than those who operate our great rail-
roads. I shall not satisfy myself if I do not express the
gratitude which I feel, and which I think every man should
feel, for that most honorable class of laboring men in our
midst. Considering the vast extent of these roads; con-
sidering how they have changed the forms even of industry
and civilization; considering how the industrial interests
and the very happiness of society are dependent on them;
considering what an instrumentality the railroad system has
become in the civilization of our land and in our time—con-
sidering these things, the men who conduct this system and

make it successful are certainly worthy of consideration. Civ-:

ilization would be obstructed and in many respects destroyed
but for these workers upon this multiplex and universal ma-
chine. The faithful men who operate it are responsible for
an incalculable trust; and in general they execute that trust
so as to demand recognition and gratitude on every hand.
In all weather, by night and by day, they toil, carrying their
lives in their hands. No man more than the engineer sows
without reaping. No man carries such responsibility with
80 little remuneration. Millions of men by his care and
fidelity are sped upon their errands safe from disaster who
give him never a secozd thought.

The general sobriety of all the operatives on our great
roads, and their usual carefulness, are unquestionable. My-
riads of men daily are indebted to them. Their heroism
often breaks forth in most illustrious acts. It is seldom that
in any great catastrophe we do not hear of some among the
engineers and their faithful assistants who heroically risk
their lives. The stationary men who care for the depot, the
switchmen and the brakemen, all of them, though humble
in position, are indispensable parts of a machine whose
workings are a marvel of modern civilization.

These men, hundreds and thousands and thousands of
thousands in number, are, as a class, men that are seeking
to become more and more self-respecting men. They organ-
ize themselves into ‘‘unions ” for mutual insurance, for
fellowship in life, for succor in sickness, and for an honor-
able burial when they die. For the exclusion of evil men
from their ranks, they organize themselves. There is a
moral purpose that animates them. They seek for intelli-
gence, sobriety, and fidelity among themselves, and for mu-
tual protection against the natural selfishness of employers
and capital.

Thus far their organizations are eminently wise; but there
is a foreign element which has come into these “ unions ”
in America. It isa poisonous element. It is a usurpation
of authority over one’s fellow worgkmen. It isan assump-
tion of right by the exercise of force to compass their ends—
an assumption which surpasses the most bitter tyranny of
Europe, and which would not be tolerated a day in a
crowned head. What right has any association of men to
say to the master mason, ‘“ You shall not work as a labor-
ing man on your own contracts ?” What right have they
to say to an employer, ‘“ You shall never have more than
five or six apprentices to learn this trade ?” What right
have they to say to him, “ You shall employ nobody but
‘union ’ men ?” What right have they to dictate to free
men as to how they shall carry on their business? They
have a right to say, ¢ If your business is carried on in a way
that is prejudicial to our interest we will not work for you.”
The continent is large; the door to enterprise is open for all;
and let no man be compelled to work where it is not for his
interest to work; but who clothed any of these ‘‘ unions ™
with authority to say, ¢ Such men shall work, and only
such men shall work; so many shall work, and only so many
shall work; they shall work under such conditions, and they
shall work only under such conditions ?” It is a denial of
freedom, it is a blow at personal independence and popular
liberty; and if there were any considerable danger of its
spreading, if it did not carryin itself the elements of its sure
defeat, it would be time to raise the banner and lift the
voice like a trumpet, against this clandestine industrial
tyranny.

Itisthe virus that has vitiated the course of these disaffected
railroaa laborers; and it is a subject of profound regret to
all who sympathize with them that they have put themselves
in an attitude in which their friends cannot defend them,
and in which the public peace and safety require that they
should be resisted and subdued.

The reduction of their wages is the solitary grievance
which i3 alleged a3 an excuse for their misconduct. But
men whose pay is not sufficient have a right to refuse to
work for the pay. Theyare not bound to work for less than
they deserve. But they have forbidden those men who are
willing to work for that pay to avail themselves of it. It is
not enough for them to say, each man for himself, ‘1 will
not work for one dollar a day,” but they turn to their neigh-
bor and say, ‘“ Neither shall you.” They say, ‘I havea
family to support, and a dollar and a half never can feed
my children;” and when a man who is without a family
says, ‘It will feed me,” the response is, ‘“It shall not feed
you; for if I will not work for that. neither shall you work
for it.” They have seized the property of companies, and
domineered it. They have taken the law into their own
hands—or, rather, they have trodden it under their own
feet. They have disturbed the public peace by riot and
violence against the State laws, and against the laws of the
whole of these United States. They have thrown the vast
business interests of this country into confusion. And, that
every element of blame may rest upon them, they have shed

the blood of those who have the authority of their State in | weir gauging. The third section includes about one half the entire-book
their hands. And this has been done, evi dently by a com- and embraces the practical construction of water works. The first sub-
. $] s

X X ; ‘jects discussed are reservoirs, embankments and chambers, and canal
bination running through the whole country, from ocean to | banks. The proportions of waste ways and the safety valves of embank-
ocean.

It exhibits the tendency of a class interest to seek | ments are fully discussed. Waste weirs and dams of masonry and timber
. | eribwork are exemplified and described. Following this are chapters on
its ends, not by open, reasonable methods, but by an organ- proportions, construction, and laying of conduits of masonry and mains
ized conspiracy which has in it every element both of oppro- | and distribution pipes of metal, and the valves, hydrants, and appendages
. of the distribution systems. The clarification of water is fully discussed

brium and of peril. i s
p andsediments and impurities are duly considered, the processes of treat-

The strike went to show that labor had not received its iment by infiltrations, precipitations, and filtrations are described. The
full remuneration; that Working men were subjected to a  management and maintenance of filter beds and basins are illustrated and
o s . oe ; described. The concluding chapter is a brief discussion of the several

great many petty injustices, and that the way of acquiring | systems of water supply, and includes a review of the methods of gather-

prosperity was not the way of the grog shop. It was by the : ingand deliveringwater, choice of water, systems of pumping, ete. An

way of more work, better work, more refinement, nobler

ambitions and larger manhood. Discontentment and strikes !
did no good, neither did the attempt to make men work |
i eight hours with wages of fifteen. Itis an American doc-
trine that every man must stand upon his own level. It is
said that the world owes every man a living. That isso
when a man earns it. Again, that the world should take care :
of all men. Man was born to take care of himself, but some-
times he is cared for by his mother, and afterward by his
wife. Man should be valued according to his achievements.

If he achieved as much as a fly he is entitled to an equal re-

ward for what he did. If he is an eagle, he has a right to

the whole air. No man has a right to go high by artificial

merits; it must be through merit. Men may go into a re-

bellion, and learn that two pounds weigh more than one.
The law of nature is on the side of two pounds. A man
who drinks beer and grumbles, and works one tenth of the
day, says that he is as good as the next man, That depends
on who is the next man.

The test of all governments and combinations was, ** How
much individual liberty did they secure to each one?” To
restrict the individuality of a single man was pernicious and
poisonous. The tyranny of combinations was just as much
a tyranny as that of the despot upon the throne. Human
nature was the same all the world over. He said it would
be the glory of hislife if he might see the majority of the
working men happy in houses of their own. In speaking of
the adversity that overtakes many, he said that when a man
has hard times he should not grumble or complain. He
ought to be manly enough to be manly when he is poor as well
as when he is rich. When he comes down to a single dollar a
day, must he throw up his hands in despair? Is that the manly
course fora man? If you are being reduced, go down boldly
to poverty. Bankruptcy never hurts a man until it takes his
manhood. Working man, work more and grumble less. Mr,
Beecher said that he did not say that a dollar a day was

1

appendix is added, giving tables, equivalents and formulas, of value to hy-
draulic and mechanical engineers.

THE A..NTI:JLOPE AND DEER OF AMERICA. A comprehensive
scientific treatise upon the natural history, including the
characteristics, habits, affinities, and capacity for do-
mestication, of the Antilocapra and Cervide of North
America. By John Dean Caton, LL.D. New York:
Published by Hurd & Houghton. Boston: H. O.
Houghton and Company. Cambridge: The Riverside
Press. 1877.

The author says that the natural history of these animals, the pursuit of
which has been his favorite recreation, has occupied his leisure for many
years, during which time he has kept in domestication all of the American
deer of which he treats, except the moose and the two species of caribou.
This has given him opportunities of making observations of them, which
in the wild state he could not do. -The habit of noting these observations
accumulated a vast amount of facts, which those competent to judge
deemed of scientific value, and so he was induced to putthem ina form
that would be available to others. He makes no attempt to exhaust the
natural history of the few animals of which he treats,but contents him-
self with a mere monograph of them, leaving their osteclogy and anatomy
almost entirely for other hands, invading their province only so far as is
necessary to give completeness to the externals of the animals studied.
His aim has been to carefully observe facts and to accurately state them,
and to truly exhibit nature and her workings. In the illustrations helas
tried to make them true to nature regardless of the question whether they
were ornamental pictures or not. The full figures, as far as possible, are
drawn from photographs, taken while the animals were standing at ease,
believing in this way he could give a truer idea of them than when they
were made toassume striking and unusual attitudes, although these atti-
tudes might be more attractive tothe eye. The book is written ina free
and easy style, interspersed with anecdotes enough to make it interesting,
even to those who care but little for the subject which the author has
chosen for his discourse.

AN ELEMENTARY COURSE OF CIVIL ENGINEERING FOR THE
USE OF CADETS OF THE UNITED STATES MILITARY
AcapEmy. By I. B. Wheeler, Professor of Civil and
Military Engineering in the United States Militar
Academy, at West %’oint, N. Y., and Brevet-Colonel,
U. 8. Army. New York: John Wiley & Sons, 15
Astor Place. 1877. Price $4.

This treatise has been compiled and arranged especially for the use of
cadets of the United States Military Academy and with regard to the
limited time allowed them for instruction in this branch of their studies.
The author defines civil enginecring as the designing and building of all
works intended for the comfort of man, or to improve the country by
beautifying it or increasing its prosperity, and gives in regular order the
elementary principles,commonto all branches of engineering, which are es-

enough for a working man, but it would give a man bread.
Man ought to be superior to his circumstances. He should
not suffer the outside world to shake him. He should stand,
not crawl. Don’t sneak, but bear adversity as well as pros-

perity.

; sential for the student to learn, that he may understand the nature of the
| engineer’s profession, and know how to apply the principles that he has
{alreadyacquired. Inthe first part,building materials are takenup ; and
{ under the head of wood, all kinds of timber are treated upon, their kinds,
! classes,defects, durability, and preservation, noticed. Stones, bricks, con-
' cretes, and glass follow. The metals used in engineering constructions
‘ are then taken up; uniting materials asglue, lime, cements, and mortars
:follow,and preservatives as paint, japanning, oiling, varnishes, coal tar,

—————————, et r—

A NEW method of preserving the bodies of the dead has
just been exhibited in Berlin. It is the invention of a Mr.
Tominetti of Hamburg, and consists in a thorough drying
of the tissues by means of an injected gas, which absorbs |
the moisture and drives it out through the pores. Prepared
in this way, an animal preserves its form and color in perfec-
tion. Mr. Tominetti exhibited a bear which had thus been
treated after his death four months previously. Slices were
cut from the body to show that the tissues were not destroyed
but, except for their desiccation, were preserved in excellent
condition.

Inventi>ns Patented in England by Americans,
July 10 to July 17, 1877, inclusive.
BALE TIE.—S. N. Drake et al., New Orleans, La
BLIND ROLLER.—Henry Hughes (of San Francisco, Cal.), London, Eng.
BOOT AND SHOE MACHINE.—G. W. Copeland et al., Malden, Mass.
BUTTER TRAY, ETC.—C. Ingersoll, Beloit, Wis.
DOOR AND WINDOW SASH.—H. E. Russell, New Britain, Conn.
GAS APPARATUS.—E. T. Thomas, New York city.
GASLIGHTER —K. Vogel, Chelsea, Mass.
HERMETICALLY SEALED PACKAGES.—C. Lewis, Boston, Mass.
Lock.—H. E. Russell, New Britain, Conn.
LUBRICATOR.—R. Hawarth, New York city.
MOULDING MACHINERY.—A. K. Rider, Walden, N. Y.
OZONE, PURIFYING.—F. W. Bartlett, Buffalo, N. Y.
PLAITING MACHINE.—H Albrecht, Philadelphia, Pa.
SAW BLADES, MANUFACTURING.—J. A. House, Bridgeport, Conn.
SHEET METAL PIPE.—H. K. Flager, Boston, Mass.
STEAM PACKING.—H. Greenough, Boston, Mass.
ToY.—L. Seasongood, Cincinnati, O.
WATER METER.—H. B. Hayes, Woburn, Mass.
WOODEN SOLED SHOES.—T. R. Hyde, Westerly, R. I.

NEW BOOKS AND PUBLICATIONS.

A PoPULAR TREATISE ON WATER SUPPLY ENGINEERING :
relating to the Hvdrologv, Hydronamics. and Practical
Construction of Water Works in North America. With |
numerous Tables and Illustrations. By J. T. Fanning,
C.E. New York: D. Van Nostrand, Publisher, 23 i
Murray street. 1877.

The author says in his preface that this work is intended more for those
who have already had a task assigned for them, and who, as commissioner,
engineer, or assistant, are to proceed at once upon their reconnoissance
and surveys, and the preparation of plans for a public water supply. Its
aimisto develop the bases and principles of construction, rather than to
trace the origin of orto describe individual works. The book is divided into
three sections, the first treating upon the collection and storage of water
in its impurities ; the second upon flow of water through sluices, pipes, and
channels; the third, practical construction of water works. In the intro-
ductory chapter of the first section the influences of a liberal water supply
are pointed out, and then follow statisticsand tables of water supplied to
various American and foreign cities, the ratios of consumstion during the
different seasons, and the reservecapacity necessary to provide water for
the use of afire department. Tothose who have to estimate large quanti-
ties of water the statistics and diagrams will prove of great value. The
hydrology of the United States is discussed in chapters relating to rainfall,
flow of streams, storage and evaporation of water, supolying capacity of
water sheds and supplies from wells and streams. The second section
opens with special characteristics of water, its weight, pressure and mo-
tion, and is followed with chapters on the flow of water through orifices, !
ajutages, pipes under pressure, upon channels, and t0 measuring weirsand ,
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asphaltum, metal covering, etc., close this part of the work. Part second
treats upon the strength of materials, as strains, tension, compression,
shearing, flexure, torsion and strength of bearing. Part third treats of
framing. Part fourth of masonry and masonry construction. Part fifth
of foundations on land and in water. Part sixth of bridges, as trussed,
tubular or iron plate, arched, suspension, movable and aqueduct, and of
bridge construction in general. Part seventh treats of roofs, and part
eighth of roads, their location and construction, closing with a chapter on
railroads and one upon canals.

THEORY OF TRANSVERSE STRAINS, AND ITS APPLICATION
To THE CONSTRUCTION OF BuIiLpINGS. By R. G. Hat-
field, Architect, Fellow of Am. Inst. Architects; Mem.
Am. Soc. Civil Engineers; Author of the American
House Carpenter. John Wiley & Sons. Price $6.

This book is intended especially for architects and for students in archi-
tecture and contains much that should be useful to civil engineers. Those
who cancommand the time to read the work carefully through willhere find
the subject of construction so far as it applies to fioors, girders and roofs,
carefully elaborated and thoroughly elucidated, algebraically, graphically,
and arithmetically. Those who have not the leisure for studying the work
in detail may still derive assistance from its many useful results; which are
classified in a directory, showing at a glance the particular rule needed in
any given case, whether it be of a lever, a beam, a tier of beams, a header,
a carriage beam with one, two, or three headers, a girder, solid, framed, or
tubular, or a roof truss; and for those who are very limited in time, there
are tables containing the dimensions required for fioor beams and headers,
of four several kindsof wood and of rolled iron; and all these are for
dwellings, office buildings, halls of assembly, and first class stores. There
is a table showing the thickness of floors made of timber,solid. In many
other tables are recorded the results of experiments upon several of our
American woods, made by the author expressly for this work, to test their
resistance to flexure, rupture, tension, compression and sliding. Other
tables give the values of constants which are derived from these experi-
ments and which are used in the rules given in the body of the work. This
feature gives to the work its great practical value, as well as the mannerin
which the principles of the science have been so carefully and lucidly de-
veloped. This work ought to become popular with students ; the steps by
which access is gained to the more intricate portions of the subjects
treated are so easy and gradual that those even whose knowledge of
algebra is quite limited will, by ordinary attention, be able to progress satis-
factorily, and in a reasonable time become familiar with the more impor-
tant of the subjects treated. To secure a knowledge of the useful results
to the student unversed in even the simpler processes of algebra, a practi-

. cal example is given to elucidate every rule, in which the practical appli~

cation of the rule is shown by arithmetical processes worked out in detail.
For the purpose of fixing in the mind of the student the subjectmatter of
each chapter, there are appended questions of a practical nature, and at
the end of the work the answers to these questions are given. Anextended
index, as well as a table of contents, will facilitate the labors of those who
have occasion to consult its pages upon any particular subject.

REPORT OF THE DIRECTORS OF CENTRAL PARK MENAGERIE;
Department of Public Parks, City of New York, for the
year 1876. .

The additions to the menagerie of the Park duringtheyear are: mam-
mals, 197, birds 145, and reptiles 51. The number of animals was983. As
compared with previous years, the donations have gradually decreased,
which is attributable to the establishment of zoological gardens in other
cities or where the owners of animals find markets for their specimens.
The number of specimens during the year have diminished from the effect
of a reduction of appropriation of funds and an order not to receive ani-
mals unless the owners agreed to furnish necessary food forthem. There
was an increase of visitors to the menagerie, which is accounted for by the
great influx of strangers passing through the city,to and from Fhiladel-
phia, to visit the Centennial. The amount expended for the year was
$15,418.10, against $18,089.92 of the previous year, being & reduction of
$2,671.82.
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Recent Qmevican and Loreign Datents,

Notice to Patentees.

Inventors who are desirous of disposing of their patentswould find it
greatly to their advantage tohavethem illustrated in the ScrENTIFIC AMER-
1cAN. We are prepared to get up first- class wWooD ENGRAVINGS of inven-
tions of merit, and publish them in the SCIENTIFIC AMERICAN on very
reasonable terms.

We shall be pleased to make estimates as to cost of engravings on receipt
of photographs, sketches, or copies of patents. After publication, the
cuts become the property of the person ordering them, and will be found
of value for circulars and for publication in other papers.

NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPROVED SMELTING FURNACE.

John L. Sturdy and John A. May, Goderich, Ontario, Canada.—This in-
vention relates to the combination and arrangement of a cupola, two fur-
naces, and two steam boilers, discharging jets of steam into the combus-
tion passages of the cupola for creating draft in a smelting furnace, where-
by efficiency in operation is secured.

IMPROVED SHOE FOR SCAFFOLDINGS.

Henry Batt, Kentish Town, London, Eng., assignor to Leonard G. Tab-
raham, Boston, Mass.—In this invention a shoe' or box is provided with
hooks on the upper corners of its sides, and teeth forming an extension of

the bottom, whereby the device is adapted for attachment to a joist or ver- |

tical timber, and to receive and support the end of a horizontal timber.
IMPROVED TRACTION WHEEL FOR LOCOMOTIVES.

Jean Larmanjat, Paris, France.—This inventionrelates to an improve-
ment upon that form of traction wheel in which spring seated teeth are
arranged to project radially from the wheel, which teeth secure a better
hcld, and at the same time yield to any obstruction that may presentitself;
and the improvement consists in the means for controlling the teeth,
whereby they may be allowed to project to engage with a rock bar to in-
crease the traction, or be withdrawn into the periphery of the wheel, as
may be desired.

IMPROVED APPARATUS FOR PROPELLING CARS.

John B. Tibbits, Hoosick, N. Y.—This invention relates to apparatus
for propelling street and railway cars by means of steam engines or other
similar motors; and it consists of a frame suspended centrally from the
car frame, and carrying two shafts, upon which friction wheels are secured.
The supports for the said shafts are capablz of both vertical and lateral
motion.

IMPROVED CAR COUPLING.

Floyd Heavener, Laramie City, W. T.—This inventicn relates to an im-
proved car coupling, adapted to couple automatically with cars of different
heights of drawbars, and with cars having the ordinary form cof link and
pin coupling. Thedrawbar is enlarged at its front end, and provided with
horizontal partitions which form a tier of vertical scries of throats with
tapering mouths, which are made of such depth and width as to receive
the coupling link.

IMPROVED WINDWHEEL.

James P. Preston, Gold Run, Cal.—The advantages claimed for this
windwheel are that it may be readily adjusted while running, it is acted
upon by wind blowing from any direction, and as the vanes are curved so
that their inner edges are nearly at right angles with the course of the
wind, the action of the wind is positive, and the greatest amount of the
power of the wind is realized; also that the wind has free and unobstructed
discharge from the wheels.

IMPROVED COOLING APPARATUS FOR STAND PIPES OF GAS
RETORTS.

David R. Shiras, Sharon, Pa.—This invention is to prevent the stand
pipes of gas retorts from reaching a sufficientiy high temperature to cause
an accumulation of carbon or baked tarry matter in the stand pipes to en-
able the manufacturer to heat the retorts to the maximum temperature
without causing a stoppage in the stand pipes, and thereby increase the
production of gas, as well as improving its quality and greatly diminishing
the time occupied distilling the charge. To the ordinary stand pipe, which
conducts the gas from the mouth of the retort to the hydraulic main, is a
curved pipe surrounding the same, which is perforated from the under side,
80 as to direct the number of jets of water against the stand pipe.

IMPROVED SCREWDRIVER.

Andrew J. Curtis, Monroe, Me., assignor to himself and Edmond H.
Neally, of same place —This invention consists of a screwdriver having a
sliding sleeve, with spring jaws or tweezers extending over the end of the
screwdriver, and being spread by a conical collar of the same back of the
driving edge. When the pressure on the sleeve is removed the tweezers
slide back and clasp the screw, so as to admit the ready insertion of screws
into soft wood without requiring holes, or the taking hold of the same,
and removing them when turning loosely in the worked-out screw holes.

IMPROVED STEAM BOILER AND SUPERHEATER.

Solomon N. Carvalho, New York city, assignor to himself and James M.
Pattee, of same place.—The object of this invention is to economize fnel
in the generation of steam, and to superheat the steam from the boiler in
a separate and independent steam dome, so as to prevent priming, and
permit pure dry steam only to go to the cylinder of the engine. It is in-
‘tended to provide in the lower part of the boiler an enlarged heating sur-
face that assists in and accelerates the generation of steam and the more
perfect utilization of the fuel. A hollow water back or loose reservoir is
placed in the combustion chamber of a boiler, and a water-conducting pipe
that leaves the highest point of the water back at the side of the boiler,
enters from the outside of the boiler into a separate steam dome, that is
connected by a pipe and check valve with the main steam dome. A heat-
ing water pipe is arranged in the shape of a serpentine coil in a separate
steam dome, and conducted then through the shell of the boiler. The steam
in the steam dome is superheated and made drier, being brought by the
pipe to greater pressure and elasticity than the steam in boiler, so as to be
used with greater effect in the cylinders of the engine, to which the steam
dome is connected by suitable pipes. From the superheater the pipe runs
longitudinally through the boiler to the back of the same, then down along
the boiler, and enters at the bottom or lowermost part, which is usuallythe
coldest on account of the insufficient passage of the fire gases through the
lower flues.

IMPROVED RELIEF APPARATUS FOR ROLLING MILLS.

Edward C. Hegeler and Frederick W. Matthiessen, La Salle, I1l.—The
object of this invention is to prevent the breakage of rolls and roll gear by
connecting the screws that regulate the distance between the rolls with
rubber cushions, which permit the rolls to separate under extraordinary
pressure, but do not yield under the usual working pressure.

IMPROVED DEVICE FOR TRANSMITTING MOTION.

Peter Derkum, Richmond, Ind.—This invention consists of a revolving
shaft with double driving wheels, which are connected by a straight and
cross belt with pulleys of separate shafts, transmitting the power from the
same by friction disks with beveled edges to a conical pulley of a vertical re-
volving shaft, to which the moulding knives or other working devices are
attached. The object is to provide a device for transmitting motion from
-a horizontal crank shaft to a vertical shaft, to be used for working mould-
ing and other machines in which a steady and continuous motion is re-
quired.

IMPROVED FURNACE.

Henry C. Richmond, Allegheny City, Pa.—Thisinvention is an improve-
ment upon that form of furnace in which steam jets are employed to inject
or carry in by induction atmospheric air to the combustion chamber to
consume the smoke; and it consists mainly in the particular construction
of an air and steam pipes having concentric nozzles arranged within the
front part of the furnace, and combined with a fire tile for tne pipes to pro-
tect them from excessive heat.

— e ——————

NEW MISCELLANEOUS INVENTIONS.

IMPROVED SCHOOL DESK.

William Walgrain, Charles F. Buscall, and Kate Buscall, New York city.
—This invention consists in a box for the reception of books, constructed
8o that the front shall be made to answer the purpose of a rest or easel
when the box is placed in a vertical position.

IMPROVED STIRRUP. 9

| Charles E. Wallin, Salt Lake City, Utah Territory.—This im\kemion is
| designed to prevent the noise and chafing produced by the stirrup strap, to

provide a degree of elasticity for the rider’s foot, and to straighten and re-
inforce the stirrup against splitting. The improvements consist, first, in

interposing between the upper ends of the stirrup a metal and a rubber
‘ roller, both of which encompass the pivot bolt to form a bearing for the
| strap; and secondly, in reinforcing the body of the stirrup by a peculiar
| arrangement of metallic straps or bands.

IMPROVED GRAIN STEAMER.

| Edward C. Jones, Independence, Mo.—This invention relates to an im-

| proved device for steaming grain just before it is ground for the purpose
of softening the cuticle, and thereby facilitating the removal of the bran.

| The improvements consist principally in the construction and arrangement
of a deflector located in the casing, and adapted to scatter or spread the

| descending grain, and at the same time to spread and divert the steam
through the grain in its descent. The invention also consists in the com-
bination of said deflector with the steam and draln pipes and their valves,
and with the chutes and their cut-off slides.

IMPROVED GROUND SQUIRREL EXTERMINATOR.

Henry Dreyer, Oakland, Texas.—In this apparatus a coal fire is started
in a furnace and the end cf a pipe is inserted in the hole leading to the
nest of the gophers or ground squirrels, and the soil is packed around it.
After the coal is fully kindled, sulphur is put in and a slide cloced, so that
! the action of a fan blower will force the fumes through all the branch
passages of the nest, and the whole colony of gophers will be destroyed in
a few minutes.

IMPROVED POSTAGE OR REVENUE STAMP.

David G. Beaumont, Austin, Texas.—These stamps are made of two
thicknesses of paper, the lower one, to which the mucilage is applied, and
| the upper one, upon which the stamps are printed. The upper paper has
| incisions cut in and across it, parallel with ecach other, and at suitable dis-

tances apart. This paper is then laid smoothly upon the lower paper, and
| the two arc secured together with mucilage. The stampsarcprinted upon
| the paper thus prepared, and the paper is thus punctured between and
| around the stamps in the usual way. The upper paper may also have in-
r cisions fcrmed in it through the body of the stamps, and at right angles
with the main incisions.

IMPROVED COMBINED BLOTTER AND RULER.

Mark P. McElhinney, Montreal, Quebec, Canada, assignor to Robert W.
Simpson, of same place.—This invention consists in an improved blotting

ruler formed of two semi-cylindrical strips with blotting paper B and C,
wrapped around them. The flat surfaces of the two | artsare then brought
| together, as at A, and rings or caps are slipped upon their ends, the slight
elasticity of the blotting paper being sufficient to keep said caps securely
in place.

IMPROVED HOG HANGER AND CARRIER.

Jacob Meyer, Hollowayville, IlI.—This invention is intended to furnish
an improved device for carrying and hanging hogs in convenient manner;
and it consists of a carrying frame with hinged braces, fixed legs, and a
top round or crossbar, with suspension hook for the hogs.

IMPROVED SPOOL CASE.

Benjamin R. Hamilton, South Deerfield, Mass.—This invention has ref-
erence to a case for holding different sizes of spool cotton or silk thread,
and paying it out as used without the inconvenience of the threads becom-
ing entangled or being drawn back into the case by the rolling of the
spools; and theinvention consists of a spool case of any desired form or size,
with hinged partitions between the spools and exit holes for the threads,
provided with rubber, felt, or other binding substance that retains the

thread.
IMPROVED PEN AND PENCIL CASE.

Richard M. Collard, New York city.—This invention consists in a pen
and pencil case having both ends extensible, and both pen and pencil
applied at one end, in combination with a double spirally grooved tube for
moving the pencil stock, and an inclosing tube therefor, when this tube is
fixed rigidly to the outer short case, and a short distance beyond one end.

IMPROVED BEER CASK.

John Hoffman, Toledo, O.—This improvement relates particularly to
closing the ends of a metal tube exteriding {rom end to end of the cask,
and fastened to the heads, for the purpose of facilitating cooling or warm-
ing the contents, by means of adjustable caps, pivoted to rings or boxes
which are attached to the heads of the cask, and inclose the ends of the
tube.

IMPROVED TOY PISTOL.

James Barry, New York city.—This invention is a toy to be used for ex-
ploding fulminate paper; and it consists of a tube having in it a side open-
ing, and an anvil upon which the paper is laid, and a spring-acted plunger
for striking the fulminate paper.

- —————————————
NEW HOUSEHOLD INVENTIONS.

IMPROVED COFFEEPOT.

Willis H. Sherwood, St. Joseph, Mo.—This invention consists essentially
in the combination, with a water pot or receptacle, of a perforated steam
pipe with detachable screw cap, for the purpose of using the coffeepot with
steam: and secondly, of a funnel-shaped mouth of the filling tube closed
by a cap with safety valve that may be opened at will to interrupt boiling
by the thumb screw.

IMPROVED SASH FASTENER.

Frederick J. Hoyt, New York city.—This invention consists in the com-
bination of a base plate, bent lever pawl, a rack plate, rod, and spiral
spring with each other to adapt them to be applied to the sashes of a win-
dow; in the combination of a base plate, bent lever pawl, rack plate,
screw rod, and nut for locking the pawl in place when engaged with the
rack plate; and in the combination of a base plate, bent paw), rack plate,
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screw rod, and nutfor locking the pawl in place when withdrawn from the
rack plate.
IMPROVED DISH WARMER.

James H. Wright, New York city.—This invention consists in a papier-
maché block recessed upon the upper side, and lined with sheet metal to
adapt it to receive and hold a heating iron. The case is divided into two
compartments by a horizontal partition, with the papier-maché block or
receiver that receives and holds the iron. The object of this invention is
{o furnish an improved device for keeping platters and other dishes warm
when placed upon the table, and which shall be so constructed as to pre-
vent the heat from injuring the table.

IMPROVED SAD IRON.

Thomas  H. McCaffrey, Providence, R. I, assignor to himself, Henry J.
Gorman, and William J. Armstrong, of same place.—This is a reversible
sad iron, that is heated by gas, and used continuously by reversing the
heated side from time to time.

S o

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED SASH FASTENER.

David T. Gerrish, Lewiston, Me.—This invention consists of a sash with
countersunk recesses or sockets made square at the upper and rounded off
at the lower side, so as to be supported on a spring-acted catch operated by
a thumb piece projecting through a face plate of the window casing. The
catch to work the upper sash is appiied to a bolt that passes througha
tubular bolt of the catch of the lower sash, the end of the inner bolt having
also an operating thumb piece.

IMPROVED SASH BALANCE.

Adam Kolb and Charles Osberghaus, Sandusky, O.—Thisinvention con-
sists in a casing containing a serrated cam or pawl for clamping the cord
and a lever for moving the cam for releasing the cord. When the cord is
drawn downward through the casing the serrated cam binds it firmly at
any desired point. When itis desired to release the cord it is drawn out-
ward, so a8 to move the lever and by this means throw the cam upward out
of engagement with the cord.

IMPROVED VEHICLE WEHEEL.

Martin J. Racer, La Grange, Texas.—The object of this invention is to
provide a vehicle wheel that is capable of being expanded so as to fit the
tire, to obviate the necessity of removing, contracting, and replacing the
tire.

IMPROVED FIFTH WHEEL.

Sanford P. Stillman, Westerly, R. I—This invention consists of an
axle and rocker having outer segmental guide rails and inner concentric
rails or plates, the latter having toothed grooves and an intermediate
spurred or toothed friction rolier. The guide rails swing on a center bolt
of the reach, while the rocker is steadily retained on the bed rails by a cen
tral connecting arm, bearirg, by a notched part, on the flange of the inner
rail or plate of the rocker.

et ——

NEW AGRICULTURAL INVENTIONS.

IMPROVED GATE.

Joseph T. Piggott and Albertus W. Hoyt, Newbern, Il1l.—The object of
this invention is to furnish an improved flood gate streams; and the inven-
tion consists in the combination of sill, posts, and crossbeam, gates, hinged
trapdoors, stop hooks, latch hooks, catchers, and weights, ropes or chains,
and swiveled pulleys. When the water rises, so as to have sufficientforce
to close the trapdoors, the hooks will be raised, and the gates allowed to
swing open. As the water subsides the gates will be drawn shut by
weights attached to the ends of ropes or chains,

IMPROVED CULTIVATOR.

James Sherrill, Harrisburg, Oregon.—The plow standard is pivoted be-
tween and at the ends of elastic bifurcations of the beam, and has a wedge-
shaped projecting end beyond the pivot, the bifurcations converging from
the top downward to hold the standard end. The plow beams have their
forward ends bent sidewise into U form to receive a crossrod of the draw
frame. The draw frame is formed of a crossrod, a curved bar, a crossbar,
and parallel bars in combination with plow beams, clevis, and adjustable
supporting bars.

IMPROVED MOWER AND REAPER KNIFE SHARPENER.

Zarda Frost, Kinmundy, Ill, assignor to himself and William H. White,
of same place.—This invention consists in the combination in a grinding
apparatus for mowing and reaper knives, of a centrally pivoted base plate,
a swinging spring and treadle-acted frame, and a hinged vibrating and
spring-cushioned supportingbar.

IMPROVED HARROW.

John W. Carpenter, Bridgewater, Va.—This harrow is so constructed
that the teeth may be adjusted vertical, ata forward inclination, or at a
rearward inclination, without stopping the team. To the inner side of the
projecting ends of each side bar of the frame is attached a hook to receive
the ends of the draw chain, to the center of which the draft is applied.
This construction enables the draft to be changed from one side to the
other, so that the wear may keep the teeth sharp. To the side bars of the
frame are pivoted the ends of rollers, to which the teeth are attached.

IMPROVED STANCHION.

Zalmon W. Smith, Addison, N. Y.—This stanchionturns on central top
and bottom pivots of a top crosspiece and the flooring, which pivots extend
into socket holes of the top and bottom crosspieces of the stanchion. The
lower crosspiece is supported on a lock iron or set’ screw, which projects
into a groove of the lower pivot, which groove is not extended en-
tirely around the circumference of the pivot, so as to admit only the turn-
ing of the stanchion into suitable inclination to either side, sufficient to
admit of free side and up and down mot:ion of the head of the cow.

IMPROVED PORTABLE CORN CRIB.

Benjamin F. Bedwell, Overton, Mo.—This crib is readily taken apart by
drawing out hinge pins, disconnecting various stays and rods that hold it
together, when it may be readily packed in small compass and trans-
ported from place to place. It may also be readily set up by first sctting
up the two ends and back, then placing the slatted doors and crossbar that
is inside of the doors, erecting the posts, and connecting them by rods,
putting on the middle rafter, the roof boards, and, last of all, the binding
strips by which the roof boards are secured.

IMPROVED STUMP PLOW.

Washington Painter, Albion, I1L.—The object of this invention is to pro-
vide a stump plow that may be used in rough newly cleared timber land,
that will readily cut the smaller roots, and will jump over or escape the
larger roots. To the beam of the plow is attached a colter of peculiar
form, which is held in position by a plate of rhomboidal form, having lugs,
and is clamped to the beam by a bar and bolts. The plate is further se-
cured to the beam by bolts, and by letting it into the side of the beam.
The corners of the plate are disposed so as to offer the greatest resistance
to the leverage of the colter.

IMPROVED DUMPING WAGON.

Charles S. Bateman, Battle Creek, Mich.—This invention is an improved
dumping wagor, which is so ¢constructed that it will dump itself when un-
fastened and started forward, and which may be made to discharge part
or all the load at a time.
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The Charge for Insertion under this head is One Dollar
a linefor each insertion. If the Notice exceeds jfour
lines, One Dollar and a Half per line will be charged.

For Sale—Patent Office Reports Mechanical. R. D.
Cooke, 18 New Church street, New York. Send stamp.

Best Pulleys and Couplings made; secured to shafts
without keys, set-screws, bolts, or pins. Send for cata-
logue. Taper Sleeve Pulley Works, Erie, Pa.

Varnish Wanted—Perfectly protecting iron against
wine and fruit juices, leaving no taste or odor, and to ke
readily applied inside of large iron tanks. Send prices
and particulars to R. d’Heureuse, P. O. box 3%, N. Y.

Wanted—Small Brown & Sharp Milling Machine, and
small Lathe for making Taps. Address P. O Box 2182
New York.

Wanted—A chemist by a western chemical factory.
Must be well posted in volumetric analysis. Address,
with references, H. W. H., P. O. Box 875, New York city.

‘Wanted—To purchase a second-hand Disintegrating
Mill. Please address, stating size and price,J. O. & E.
Smith, So. Canterbury, Conn.

600 New and Second-hand Portable and Stationary
Engines and Boilers, Saw Mills, Woodworking Machines,
Grist Mills, Lathes, Planers, Machine Tools, Yachts and
Yacht Engines, Water Wheels, Steam Pumps, ete., etc.,
fully described in our No. 12 list, with prices annexed.
Send stamp for copy, stating fully just what is wanted.
Forsaith & Co., Machine dealers, Manchester, N. H.

Reliable Oak Leather and Rubber Belting. A spe-
cialty of Belting for high speed and hard work. Charles
‘W. Arny, Manufacturer, Phila., Pa. Send for price lists.

Shaw’s Noise-Quieting Nozzles for Escape Pipes of
Locomotives, Steamboats, etc. Quiets all the noise of
high pressure escaping steam without any detriment
whatever. T. Shaw, 915 Ridge Ave., Philadelphia, Pa.

For Solid Wrought Iron Beams, etc., see advertise-
ment. Address Union Iron Mills, Pittsburgh, Pa., for
lithograph, ete.

¢ Abbe” Bolt, Forging Machines, and * Palmer”
Power Hammers; best produced. Prices greatly reduced.
Also sole builders Village and Town Combined Hand
Fire Engines and Hose Carriages, $350. Send for circu-
lars. Forsaith & Co.. Manchester, N. H.

John T. Noye & Son, Baffalo, N. Y., are Manufactur-
ers of Burr Mill Stones and Flour Mill Machinery of all
kinds, and dealers in Dufour & Co.’s Bolting Cloth.
Send for large illustrated catalogue.

Removal.—Fitch & Meserole, Manufacturers of Elec-
trical Apparatus, and Bradley’s Patent Naked Wire He-
lices, have removed to 4) Cortlandt St., N. Y. Experi-
mental work.

Power & Foot Presses, Ferracute Co., Bridgeton, N. J.

For Best Presses, Dies, and Fruit Can Tools, Bliss &
Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y.

Lead Pipe, Sheet Lead, Bar Lead, and Gas Pipe. Send
for prices. Bailey, Farrell & Co., Pittsburgh, Pa.

Hydraulic Presses and Jacks, new and second hand.
Lathes and Machinery for Polishing and Buffing metals.
E.Lyon & Co., 470 Grand St.,,N. Y.

Solid Emery Vulcanite Wheels—The Solid Original
Emery Wheel —other kinds imitations and inferior.
Caution.—Our name is stamped infull on all our best
Standard Belting,Packing, and Hose. Buy that only.
'The best is the cheapest. New York Belting and Pack-
ing Company, 87 and 38 Park Row, N. Y.

Steel Castings from one 1b. to five thousand 1bs. In-
valuable for strength and durability. Circulars free.
Pittsburgh Steel Casting Con., Pittsburgh, Pa.

Split-Pulleys and Split-Collars of same price, strength
and appearance as Whole-Pulleys and Whole-Collars.
Yocum & Son, Drinker st., below 147 North Second st.,
Philadelphia, Pa.

Skinner Portable Engine Improved, 2 1-2 te 10 H. P.
Skinner & Wood, Erie, Pa.

Diamond Tools. J. Dickinson, 64 Nassau St., N. Y.

More than twelve thousand crank shafts made by
Chester Steel Castings Co. now running; 8 years’ constant
use prove them stronger and more durable than wrought
iron. See advertisement, page 110.

Emery Grinders, Emery Wheels, Best and Cheapest,
Hardened surfaces planed or turned to order. Awarded
Medal and Diploma by Centennial Commission. Address
American I'wist Drill Co., Woonsocket, R. 1.

Reliable information given on all subjects relating to
Mechanics, Hydraulics, Pneumatics, Steam Engines, and
Boilers, by A. F. Nagle, M.E., Providence. R. I.

It has been our custom for thirty years past to devote
a considerable space to the answering of questions by
correspondents; so useful have these labors proved that
the ScreNTIFIC AMERICAN office has become the factotum,
or headquarters, to which everybody sends, who wants
special information upon any particular subject. So large
is the number of our correspondents, so wide the range
of their inquiries, so desirous are we to meet their wants
and supply. correct information, that we are obliged to
employ the constant assistance of aconsiderable staff of

experienced writers, who have the requisite knowledge
or access to the latest and best sources of information. '

For example, questions relating to steam engines, boil-
ers, beats, locomotives, railways, etc., are considered and
answered by a professional engineer of distinguished
ability and extensive practical experience.
relating to electricity are answered by one of the most
able and prominentpractical electricians in this country.
Astronomical queries by a practical astronomer. Chemi-
cal inquiries by one of our most eminent and experi-
enced professors of chemistry; and so on through all
the various departments. Inthis way we are enabled
to answer the thousands of questions and furnish the
large mass of information which these correspondence
columns present. The large number of questions sent—
they pour in upon us from all parts of the world—ren-
ders it impossible for us to publish all. The editor selects
from the mass those that he thinks most likely to be of
general interest to the readers of the ScIENTIFIC AMERI-
CAN. These, with the replies, are printed; the remain-
der go into the waste basket. Many of the rejected

Inquiries :

should be answered by mail; in fact, hundreds of cor-
respondents desire a special reply by post, but very few
of them are thoughtful enough to inclose so much as a
postage stamp. We could in many cases send a brief
reply by mail if the writer were to inclose a small fee, a
dollar or more, according to the nature or importance of
the case. When we cannot furnish the information, the
money is promptly returned to the sender.

M. M. F. is informed that we could not re-
commend any steam engine or boiler as the most econ-
orical.—J. G. McC. is informed he can only ascertain
the carrying capacity of his balloon by experiment. No
rule for dimensions can be given. We know no manu-
facturer of the kind of balloon you refer to. Seere-
ply toC. E. L.

@) C. L. asks: 1. Can salt or sea water be
80 filtered througha sand beach that a well dug from
one to two hundred feet from the seashore will contain
fresh water from the filtration of the sea? A. The salt
cannot be removed from sea water by filtration. Land
springs are sometimes struck close to the seashore,
which leads to the delusion. 2. Can water containing
coloring matter in solution be purified by filtration
through sand or other material? A. The organic color-
ing mattersin water are usually destroyed or removed,
completely or in great part, by filtration through sandy
soils, and contact with various rocks and minerals, but
the complete purification of the water by these means
depends much on the nature of the coloring matter and
the degree of colorization. Granular animal charcoal
readily deprives most liquids of organic coloring mat-
ters when they are allowed to filter slowly throughit.

(@ W. H. C. asks if beef will keep fresh
and sweet treated with acetate of soda? A. The pro-
cess is an excellent one. See answer to W. E. 8., on p.
43 present volume of the SCIENTIFIC AMERICAN.

(3) D. W. R. asks: What kind of potashis
used in melting brass? A. Potash is not used to melt
brass, but the carbonates of potash and soda are some-
times used as a flux.

4) B. K. D. asks: 1. When sulphuric acid
is used with manganese, to obtain its oxygen, what is
the appearance or condition of the remainder? A.
‘When separated from the undecomposed manganese di-
oxide in the flask, manganous sulphate is of a light pink
orrose color. 2. Is there any other method of obtain-
ing the oxygen from manganese than by mixing with
sulphuric acid? If so, will you please inform me of the
least expensive method? A. Oxygen may also be ob-
tained from the oxide by strongly heating it in an iron
retortin a good furnace. 8. Can you inform me how
much sulphuric acid is required to free the oxygen from
101bs. manganese? A. For the complete decomposition
of 10 1bs. of the pure dioxide, about 11-35 1bs. of sul-
phuric acid'(specific gravity=1-8) will be requisite, but it
will be better to use an excess of the acid. These
amounts will give you, if the action is completed, about
18 cubic feet of gas. 4. What are the other ingredients,
or component parts of manganese, and what is the pro-
portion? A. Manganese proper (Mn) is a metal, man-
ganese dioxide, commonly called manganese, being a
combination of that element with oxygen—(Mn O,).
The proportions are: Manganese, 54'8; oxygen 32°0.
‘With hot sulphuric acid the reaction is:

MnO, 4+ H,SO, = MnSO, 4+ H,0
Manganic Sufphumc Manganous Water Oxygen.
oxide. acid. sulphate.

(6) F. A. L. asks: Can you tell me how to
remove ink stainsfrom white marble? The ink is black
French ink, and has been spilled on a white marble
mantle. A. Try a strong aqueous solution of pyrophos-
phate of soda. If this fails, try a solution of a few
dropsof gpirits of niter in a spoonful of water; apply
with a feather, and wash well afterwards with water.

(6) I. H. E. says: Will you inform me how
to melt and mould rubber? A. Rubber cannot be melt-
ed by heat without partial decomposition. The gum
rubber (caoutchouc) may be softened by boiling water
80 as to admit of being worked or moulded as desired.
After working, the rubber is caused to combine with a
small per cent of sulphur, which vulcanizes it.

(") A. K. 8. says: Can you give me a re-
cipe for making cement, one that will hold machine
belts together? A. See SCIENTIFIC AMERICAN, p. 171,
vol. 35. This composition is soluble in naphtha or ben-
zole, and the addition of a little naphtha solution of
caoutchouc is said to improve it,

(8) R. L. asks how red mottled soap is
made? A. The mottled appearance is produced by the
addition of a small quantity of an iron salt—usually
copperas.

9 J. H. C. asks: How can a strong solu-
tionof laundry starch and water be clarified, and the
starchy taste removed, without destroying its gelatinous
properties? A. If weunderstand you, this may be ac-
complished by boiling the starch for half an hour with
a slight excess of water, and straining the paste while
hot. If starchis boiled for some time with dilute sul-
phuric acid, it is converted first into gum (dextrin) and
; then into graps sugar, which may be separated from the
acid by precipitating the latter with chalk.

(10) W. M. asks for a cement that will
; unite parchment paper, and will stand hot and cold wa-
" ter and not lose any of its adhesive properties? A. Mix
" ordinary glue with about 3 per cent of potassium or am-
monium dichromate in the dark. This may be used on
the paper. and after exposure to light becomes perfect-
ly insoluble in boiling water. This glue has been very
largely used in Germany for joining the parchment
. paper envelopes of pea sausages. The strips of paper
i joined by this glue are dried quickly and exposed to
+ light till the glue changes to a brownish color; they are
' then boiled with water containing about 8 per cent of
i alum till all the excess of alkaline dichromate is ex-
i tracted, and then washed in water and dried.

! 11) J. B. & Co. ask: Is there any way that
! the aniline colors red and biue can be mixed with var-
. nish for japanning metal, or with oil to be used as paint?
iA. Many of the clear varnishes and oils may be col-

' ored directly with some of the anil‘ne dyes by mixingthe !

i coloring material with the solvent used. These dyes

(12) F. W. H. A.says: I cut down some
treesin my garden last year, and wishing to getrid of
the stumps without digging up the ground, I followed
your recommendation, by boring holes 12 inches deep
in them, pouring in about a pint of sulphuric acid, and
plugging. This was done both in fall and spring, but,
notwithstanding, shoots are coming up from the roots
(and stems a little below the surface) of all the trees.
Can you suggest a cause and a remedy? The trees are
(or were) fig, lilac and elder, and they seem to care as
little for the sulphuric acid as ¢ Dan’1" did for ¢ them
ere lions,” A. The sulphuric acid treatment referred to
was recommended by one of our agricultural contempo-
raries presumably well informed in the matter. We had
not tried the experiment, but it would seem reasonable
to suppose that if a sufficient quantity of the acid were
used in the proper manner,it might effectually destroy
the vitality of the roots. Toour knowledge the surest
method of getting rid of stumps is by mechanical
means, for which purpose there are a number of excel-
lent devices in the market. It has been stated that the
following method has been used with good success. In
the top of the stump anumber of holes, each capable of
holding a pound or two of saltpeter (potassic nitrate)
are bored, filled with the salt, and during the latter part
of the fall kept full of water, which will dissolve the
salt, and the solution formed gradually passes into the
roots. In the early spring the same holes are to be filled
for a week or two with kerosene oil, and finally the oil-
soaked stump set fire to, when the combustion will pro-
ceed, aided by the oxygen of the niter, until the greater
part of the roots are consumed, after the mannerof a
slow match. How far this may be matter of fact we
are unable to say, but the experiment is perhaps worth
trying.

(18) J. P. T. asks for a recipe for white
metal that will melt at a low heat? A. An alloy of bis-
muth 8 parts, lead 5 parts, tin 3 parts, willmelt below
212° Fah. Bismuth 2 parts, lead 5 parts, tin 3 parts, is
said to melt in boiling water. Lead3 parts, tin 2 parts,
bismuth 5 parts, melts at 197°,

(14) H. E. asks for a recipe for manufac-
turing a good article of paste shoe-blacking at a moder-
ate cost? A. Consult  Cooley’s Cyclopedia of Practical
Recipes,” published by Lindsay and Blakiston, Phila-
delphia. You can judge of cost by consulting dealersin
the articles you require,

(15) F. N. B. asks: 1. How can I black the
inside of a tin telescope tube so that it willnot rub off
orretain dust? A, Thin shellac varnish and lampblack
will do. It mustbe a dull, dead black surface. 2. How
tight should a 214 inch achromatic object glassfitin a
tin cell? A. Notso tightas to bend or break the lens.

(16) W. B. asks for a cheap method of gal-
vanizing iron? A. The iron is first cleaned bright by
being kept for a time in sulphuric acid, then dipped in
muriate of zinc, and then plunged in a bath of molten
zinc.

(17) E. K. says: Can you give me the name
of parties publishing a directorythatgives the address
of all the foundrymen in the United States and Canada?
A. We know of no such directory.

(18) E. A. and others, who ask about car-
bolic scap: Take freshly prepared cocoanut oil soap 150
parts, and fuse; then add a solution of alcohol 10 parts,
carbolic acid 6 parts, caustic potassa 2 parts, oil of lemon
1 part. Mix with stirring, and pour into moulds.

(19) W. E. asks: Will you please give me
the mode of preparing the peroxide of hydrogen? A.
It is prepared by decomposing the peroxide of barium
with as much very cold solution of hydrofluoric or
phosphoric acid as will exactly saturate the base. The
baryta salt then precipitates, leaving the hydrogen per-
oxide dissolved in the water. The filtered solution is
then concentrated in vacuo by the aid of the absorbing
power of strong sulphuric acid in an adjoining con-
nected vessel.

(20) F. S. T. asks: What is the best meth-
od for cleansing kid gloves? A. Putthem together
with a sufficient quantity of pure benzine in alarge
stoppered vesgel, and shake the whole occasionally with
alternate rest. If on removing the gloves there remain
any spots, rub them out with a soft cloth moistened
with ether or benzole. Dry the gloves by exposure to
the air, and then place smoothly between glass plates at
the temperature of boiling water until thelast traces of
benzine are expelled. They may then be folded and
pressed between paper with a warm iron. Another
way is to use a strong solution of pure soap in hot milk
beaten up with the yolk of one egg to a pint of the solu-
tion. - Put the glove on the hand and rub it gently with
the paste, to which a little ether may be added, then
carefully lay by to dry. White gloves are not discol-
ored by this treatment, and the leather will be made
thereby cleanand soft as when new.

(@1) P. J. K. asks: Is there any way of
drilling a small hole in glass? Twish to suspend a pane
of glass by means of a thread or fine string. I have
broken alarge amount of glass in trying to bore a small
holein it, but have not succeeded. A. Use turpentine,
and take care when the drill is about to break its way
through the glass as the hole is finished.

@2) E. C. H. says: You answer that my
difficulty in pouring Babbitt metal boxes is in the vent;
this is not the case, as I have left one side of the box
entirely open, and thenT failed to get the box solid, the
metal seeming to chill too quickly. A. Try heating the
shaft and boxes, and give good ventilation.

Are the wrinkles or ridges that are rolled in tinware
intended to beautify or make more firm the vessel, or

are both these objects intended? A. The principal use :

is tostrengthen the vessels; although sometimes orna-
mentation is only desired.

Is an oscillating engine properly constructed as good
as one with guides, connecting rod, etc., for all pur-
poses? A. One great defect is that there is more
wear in the parts of theoscillating,as usually made, than
in the reciprocating. Where flat surfaces work upon
each other with circular strokes, trouble is experienced
in keeping them to wear equally, and consequently to
keepthem packed steamtight.

Can the edge of a razor, whetted to the keenest edge,

questions are of a primitive or personal nature, which | do not hold their colors very well at high temperatures, | be magnified? A. We presume it could be magnified.
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(23) J. M. says: I have several small pieces
of walnut 14 inch in thickness, which have become
warped. How canI make them recover ard retain their
proper shape? A. Steam them so as to soften them,
then fasten them in the position which you wish them
to retain.

(24) H. B. P. asks: Can you inform me
whether you published during the Centennial any ac-
count of the Vienna model bakery and their processes?
A. See SCIENTIFIC AMERICAN SUPPLEMENT, No. 60, D.
953.

@5) E. L. M. says: A friend claims it will
take no strouger dam to hold a pond of 100 acres, 10
feet deep, than one of 1 acre, 10 feet deep. I claim
that the larger the pond the greater the pressure, but it

presses in all directions and the dam has a pressure on
‘ it, more or less, according to its length, supposing it to
- be the same depth in every place in both cases. A.Your
i friend is right, you are wrong.
| He claims that gold sinks in quicksilver because the
‘ I ray it is because the gold is

' silver adheres to it.
. heaviest. A. You are right.

(6) H W. asks: 1. What kind of wheel
| and stone does the scissor and razor grinder use? A.
Any free cutting grindstone will answer. The diameter
from 4 to 12 inches is generally used, and from 2to4
inches thick. 2. What kind of an cilstone to finish the
irazors? A. You can obtain suitable oilstones from
"dealers. 3. The name of a good book for the amateur
machinist and jobber? A. Address H. C. Baird & Co.,
, 810 Walnut street, Philadelphia, Pa.

| @7) B. A. W. asks how to make shellac
varnish? A. Take shellac, any quantity, put it in a
glass jar or tin vessel, and add alcohol to just cover the
shellac. Set in a warm place, beside a stove or even in
the sunshine, and in two or three days it is fit for use.
If too thickadd alcohol. It is not necessary to strain,
as impurities will settle to the bottom of the vessel.
Keep covered to keep out dust. Ifclosely corked, evap-
oration of the alcohol will be very small. It can be
used for wood, brass, iron, paper, etc. Experience will
determine the proper thickness of the varnish.

(@8) I. F. B. asks how to make straw board
impervious to water? A. Try soaking in linseed oil and
then cover with repeated coats of varnish,

(29) W. E. B. A. Co. say: Can you tell us
how to cut off iron rods ln a more economical way than
by means of a cold chisel and filing tolength? A. If
you have an engine lathe in your factory, run a circular
saw, at a proper speed, between centers, arrange some
method to hold the rods in the tool post, and cut them
to gauge the proper length.

(30) H. C. McG. asks: Which way is the
torpedo most destructive? Does it blow the vessel out
of the water,burst it in pieces, or blow holes in the
bottom? A. The torpedo, upon being exploded in con-
tactwith the side of the vessel, is intended to burst a
hole in the hull and thus sink her.

(31) G. E. 8. asks: How are glass water
gauges cut off toproper lengths without breaking? A.
Onemethod employed by mechanics is to break off the
end of a round file, say !4 inch, so as to obtain a sharp
edge, then with it scratch acircle on the inside of the
gauge, at the proper length, and it will readily snap off
where the scratch is made.

(32) V. A. 8. asks fora recipe for making
tooth paste? A. Take sugar of milk 100 parts, pure
tannin 15 parts, lake 10 parts, oils of mint, aniseed, and
orange flowers, sufficient quantity. Rub together the
lake and tannin, gradually add the sugar of milk, and
then the oils.

(33) H. G. H. asks for a recipe for making
boot blacking. A. Ivory black 1 part, molasses 14 part,
sweet oil 1§ part. Mix and stir in hydrochloric acid %
part, and oil of vitriol 14 part. Dilute tie acid with
twice its weight of water before mixing. Another re-
cipeis to take ivory black 4 1bs., molasses 2 lbs., sweet
oil 1 1b., oil of vitriol 8 1bs. Mix and put in boxes.

(34) E. R.—The material of which you ask
information is chloride of silver, and when found native
is called horn silver, It is procured as a dense white
flocculent precipitate on adding hydrochloric acid or the
solution of any chloride to a soluble salt of silver.

(35) G. W.—The disease and remedy may

depend much on the physiological condition of the in-
dividual. Apply to your family physician,

(36) F. W. F. says: Send me instructions
for the building of a cheap single scull shell to be made
of canvas. Length about 18 feet. A. See Nos. 25,26,
29, 30, 32, 36, 37, 39, and 42 of the SCIENTIFIC AMERI-
CAN SUPPLEMENT, which give illustrations, descriptions,
and proportions of boats. As your query is veryinde-
finite, we can give no exact rules for your guidance.
‘We presume a perusal of the papers referred to will give
suitable instruction,

(87) D. H. asks: How is citric acid manu-
factured? What machinery is required to operate a
factory on a small scale? A. Citric acid is generally
manufactured from lemon juice, which is imported in a
concentrated state, produced by evaporation by agentle
heat. It consists of citricacid 6 to7 per cent, alcohol 5
to 6, and the remainder water, inorganic salts, etc. By
some manufacturers it is allowed to partially ferment
for the purpose of evaporating the clear liquor from the
mucilage, or it may be clarified in the usual method by
the use of albumen in the form of the white of an egg.
Carbonate of lime in fine powder is then gradually add-
ed, and stirred in so long as effervescence continues.
Citrate of lime forms, and after being separated by
drawing off the wateryliquor is well washed with warm
water. It is then intimately mixed with strong sul-
phuric acid diluted with 6 parts of water. After some
hours the citrate is decomposed, the sulphuric acid hav-
ing taken up the lime and formed an insoluble sul-
phate, setting the citric acid free. This, separated by
decanting and filtering, is evaporated in leaden pans till
it attains the specific gravity 1°13. The evaporation is
afterward continued by a water or steam bath till the
liquor begins to be syrupy, or to be covered with a thin
pellicle. It is then removed from the fire, and put
aside to crystalize, the mother liquor after a few days:be-




108

Scientific dmervican,

[Aucust 18, 1877.

ing evaporated as above, and again set to crystalize, and
soon as long as clear crystals are obtained. To obtain
pure citric acid, all the crystals should be redissolved
and recrystalized, it may be several times, and the solu-
tiondigested with bone black. A gallon of lemon juice
should make about eight ounces of crystals. Limes
and lemons constitute the source from which citric acid
is generally made, yet it may be extracted from oranges,
currants, gooseberries, raspberries, tamarinds, etc. The
machinery and cost of manufacture will depend upon
circumstances which any one about to go into the busi-
ness can best judge.

(88) D. B. K.—Your inquiry was answered
lastweek. To clean moss from trees, wash-them with
lye made by leaching wood ashes. To clean marble,
wash with quicklime, clean, rub with fine putty powder
and olive oil.

(39) Constant Reader is informed that there
are many works on steam boilers and their manage-
ment. He had better select those he considers best
adapted to his wants.

(40) W. F. B. asks for a book that describes

the locomotive. He had better procure Forney's ¢ Cat-
echism of the Locomotive,”

(41) R. 8. N. asks how to thin down print-
ers’ ink which will answer to print stencils made by a
sharp needle, such, for instance, as the stencils made by
an electric pen? A, Youcan thin ordinary printing ink
with linseed oil or with kerosene.

(4?2) G. A. 8. asks: How much water is
contained in 1cubic foot of steam at 30 lbs. pressure?
A. Weight of a cubic foot of steam,at 30 1lbs. pressure
by gauge, about 0°1079 1bs.

(43) M. M. McP. asks: Can a dirt road en-
gine be made torun in our Texas land successfully? If
you know of any, please give me the address. A, In-
sert a notice in our ‘‘ Business and Personal” column,
which is especially designed for such inquiries.

(44) I. T. W. says: I am making an engine,
the cylinder being 214 inchesin diameter, and 5 inches
long. Ihave asmaller one % inch diameter anc 5 inch-
es long. Ihave alarger one 4 inches in diameter and 7
imches lonz. Please let me know what horse power
each engine will be, and what sized boilers will be re-
quired? A. See pp. 33, 225, vol. 33.

(45) W. B. B. says: Suppose two rifies are
socharged that they will send their bullets exactly the
same distance, all things being equal, which of the two
would send its ball toa given point the quickest, if one
man remains stationary and the other man fires from a
rail car going at the rate of 60 miles an hour, both rifles
fired simultaneously and of course at an equal distance
from the mark, and fired in the direction the rail car is
travelling? A. The one on the car.

(46) I. T. C. says: I am running an 11 x 20
inch stationary engine, with one 40 inch two flue boiler
14 feet long. The boiler is good but not large enough
for the engine. Ihavea good 14 inch flue. If I connect
it to my boiler lengthways on top, and use it as a steam
drum, would it not add considerably to my boiler
power? A. As we understand the proposed mode of
connection, we do not think it would increase the
steaming capacity of the boiler.

(47) A. M. H. asks: Can I use an engine as
large as 60 inches in diameter and 12 feet stroke, and
condense the steam with an inside condenser of
Lighthall’s or some other good make, and whether I can
make as much vacuum as I could form with a jet, also if
a jet condenser works well with water that is muddy
like our western rivers? A. Generally, surface con-
densers do not make quite as good a vacuum as jet con-
densers. If the water is very muddy, there might be
some trouble in keeping the plunger of the air pump
tight.

(48) L. E. N. asks: Would water, if deep
enough, be so compreszed that an iron ball would cease
tosink? A. No. See p. 208, vol. 33.

(49) HL M. W. asks: 1. Why is the moon
said to be viewed at an angle of 34 degree? A. On ac-
count of refraction.

Please give me the names of the metals as regards
their expansibility with heat, headingwith the most ex-
pansible? A. The principal metals are arranged, in the
order of expansibility, as follows; Platinum, palladium,
tempered steel, antimony, iron, bismuth, gold, copper,
brass, silver, tin, lead, zinc.

‘Would a peg driven horizontally in an upright post at
the equater, throw the same lengthshadow at noon as at
6 o'clock A M. and P.M.? A.Yes.

‘Whatwould be the relative time of the passing of a
railroad train a point, say the edze of a building situated
300 feet from the point of observation, the train being a
mile away, and that point being any other distance? A.
Please send a sketch, to make your meaning plainer.

(50) D. F. H. says: M. says that the proper
way to set carriage axles is to set them forward. I ciaim
that an axle to run easy should be set straight, so there
will be no friction against nut or washer. Who is right?
A. You have the right idea, as we understandyour ques-
tion.

(61) B. says: In an argument with a friend
on the subject of ¢ Revoluiions of a Wheel,” he claims
that the hub goes faster than the rim or outward part of
the whecl, on the ground that the hub receives the first
of the power of motion. On the other hand, I claim
that there is no distinction, that when one part moves
or receives motion, the whole does. A. It is aquestion
of terms. Asthe outer portion of the wheel makes as
many revolutions as the hub, it necessarily goes through
a greager distance in a given time.

(52) A. Y. asks: What is meant by a circu-
lar inch? Is it 1inchin diameter? Why divide by the
decimal 077854 to get the area? How is this decimal got?
Whatistheareaof a valve that is 2 inches square? A.
Youshould consult some elementary work on geometry.

(53) Southern Subscriber asks: What must
tobacco leaf be sprinkled with before being cut, and
what process is necessary, after cut, to obtain a good ac-
ceptable flavor? A The flavoring ingredientsare a mat-
ter of taste. Molasses, glycerin, cascarilla bark, and
anise seed are some of the materials employed.

(54) W. H. C. says: Can you tell me what
will kill weeds, such as plantain, that grow around a
well where it is wet and marshy? A. Perhaps the best
plan would be to drain the land around the well, and
fill in with stones or cement.

(55) I W. W. asks: What pressure or re-
sistance does mercury offer at100°, 200°, or 300°, etc.,
persquare inch? A. The pressure of the mercury vapor
at the different temperatures is approximately as fol-
lows; 100°,0°0015; 200°, 0°0114; 300°, 0°08 1bs. per square
inch.

(58) R. H. McN. says: R. B. G. asks
what the pressure against the collar of a horse is, travel-
ing at therate of 3 miles an hour, to raise 33,000 lbs. a
foot high per minute? (I should have said pulling at the
end of alever.) It makes no difference what lever he
| pulls at, as the rate of travel is given, and the amount
of resistance. The rate of speed is 3 miles per hour =
15,840 feet, to raise 33,000 1bs. at the rate of 1foot per
minute=1,980,000 foot lbs. per hour, whichif divided by
15,840 feet (the speed of the horse) gives 125 los. of re-
sistanceor pressure against the coilar. A. We accept
the correction with thanks.

J. Y. says: “If all the measures, length, surface, and
capacity in the world, and all the weights, were lost, by
what means could new ones be obtained to correspond
exactly with those we now have?” The standard yard
of the State of New York is a brass rod, which bears to
a pendulum beating seconds in vacuo, in Colum®ia Col-
lege, the rclation of 1,000,000 to 1,086,141 at a tempera-
ture of 32° Fah. One third of a yard square of pure wa-
ter at 60° Fah, weighs 6214 1bs. We could therefore get
our weights and measures perfectly. A. The restora-
tion of the British standard of length, that is, the re-
production of the one that was burnt, was found to be
impossible. Scientific men generally agree that, if a
standard and all copies of it are lost, it cannot be exact-
ly reproduced. The weight of a definite volume of pure
water has never been exactly determined, that is, the
weights used as standards by different nations, when
referred to water, donot exactly agree .

(57) S. R. H. asks: What can I use for fill-
ing for walnut before using shellac? A. Almost any
cheap varnish will do. Scrape clean and thoroughly dry.
The object is to fill the pores of the wood.

(58) J. W. G. asks for a solder to solder

backs to stereotypes. A. Usecommon plumber’s golder.
and apply muriate of zinc as a flux,

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

A. R. McC.—It appears to be calamine—silicate of
zinc.—W. A. N.—No. 1 is a limestone. No. 2 is clay
slate. No. 8is bitumen mixed with clay and sand. If
distilled in a close retort it will yield rich illuminating
gas and various oils, It may be used also as a fuel.
No. 4 is crystalized carbonate of lime—calcite.—G. S.
M.—It is pyrites. See p.7,vol. 36.—K. R. F.—It con-
tains iron, lime, magnesia, and silica—it is called
augite.—Packagemarked Newburyport contains a piece
of cinder and a small fragment of mica schist.—W. W.
—No. 1 does not contain copper. No. 2 is jamesonite—
sulphide of antimory and lead. No. 3 is crystalized
lime carbonate. No. 4 is quartz crystals. No. 5 con-
tains only a trace of lead and no silver. No. 6 contains
bismuth sulphide—bismuthine, alsocopper. No. 7.—
Neither rock nor flux containg silver—the bright specks
are mica. No. 8.—The rock may contain silver; the
sample does not. No. 9. The metal-like particles in the
rock are iron pyrites. No. 10 is gray ore of antimony.
| —G. N.—There seems to be no patent on rose-leaf beads
—the ones sent were nearly inodorous after a week.—
F. A. D.—Please send more of the ore.—I. R. B.—The
fragment contains fluorspar.—The contents of paper
box marked F. G. seem tobe a mixtureof chalk and
magnesia, withflour and other organic matters.—J. M.
F.—It is a variety of bituminous coal, yielding consid-
erable ash. Youshould have sent a g8pecimen of more
recent mining.—D J. M.—It is animpure clay. It mighy
be used for brick making, pottery, and similar pur-
poses.—I. W. D.—It is arragzonitc—a pure l.me carbo-
nate. If in Jarge quantities it might be used as a source
of carbonic acid and lime.

COMMUNICATIONS RECEIVED.

The Editor of the ScIENTIFIC AMERICAN acknowledges,
with much pleasure, the receipt of original papers and
contributions upon the following subjects:

On a Safe Filling. By C. W.

On the Telegraph. By T. G. G.

On a Mathematical Problem. ByR. A.

On Solutions of Indcterminate Problems. By H. M.

On the Questions of Bacterial Origin. By S. L. N.F.

On the Great Strike, etc. By I.8. C.

On a Mechanic’s Incog. By W. P. T,

Also inquiries and answers from the following:

W.A.D.—B.J. H—G. W.—G. W. P.—J. S. A. B.

HINTS TO CORRESPONDENTS.

‘We renew our request that correspondents, in referring
to former answers or articles, will be kind enough to
name the date of the paper and the page, or the number
of the question.

Correspondents whose inquiries fail to appear should
repeat them. If not then published, they may conclude
that, for good reasons, the Editor declines them. The
address of the writer should always be given.

Inquiries relating to patents, or to the patentability
of inventions, assignments, etc., will not be published
here. All such questions, when initials only are given,
are thrown into the waste basket, as it would fill half of
our paper to print them all; but we generally take pleas-
ure in answering briefly by mail, if the writer’s address
is given.

Hundreds of inquiries analogous to the following
are sent: ** Who publishes books on bricklayers, etc.?
| Who publishes books suitable for amateur mechanics?
Who makes a small, good, portable steam engine?
Where can springlevels be obtained? Who makes and
sells egg incubators?” All such personal inquiries are
printed, as will be observed, in the column of ‘*‘Business
and Persounal,” which is specially set apart for that pur-
pose, subject tothe charge mentioned at the head of
that column. Almost any desired information can in
this way be expeditiously obtained.

- ]
OFFICIAL. Hoisting machine, N. P. Otis. ... 193,021

Hook, balance spring, E. Blackman . . 192,812

Hoop poles, J. A. Peoples.. . 192,874

INDEX OF INVENTIONS | Hoops, B. L Bitting . 192,970
FOR WHICH ! Hop ya,rds, twine holtliler. G. E. Plerce lgg.ggf

Letters Patent of the United States were gg::fozf:l?az‘;o;,gr?nk?ie;ﬁg %Y’I‘;ffl_‘long“" :qg:ggo
Granted in the Week Ending | Hot air furnace, C. Marchand ........ ... 192,885

| Hot air furnace, J. F. Pease ............ ... 192,837

July 10' 1 877’ Hydrocarbon burner, Stewart & Makepeace....... 193,048

AND EACH BEARING THAT DATE, Inkstand, W.J. ThOrn..........cccccceeeenne ... 192,849
[Those marked (r)arereissned patents.] | oot SRS S £ SR Tanom

i ! Knife scourer, C. V. Hadley........ . 192,865

A complete copy of any patent in the annexed list, Tabels, tobacco, C. W. Van Alstine.. 192,885
including both the specifications and drawings, will be Lamp, W.McCarthy............cccooueen 193,015
furnished from this office for one dollar. In ordering, Lamp burner, W. Silvester oo
please state the number and date of the patent desired, i‘::;ﬁ :gﬁ;gf;tst?:;l?_ ?flt for, G. W. Ma;‘g;%s?’ 1193:053
and remit to Munn & Co., 37 Park Row, New York city.  Lap link, L. E. BUIrdillec..eeeeueeeneneneenenennnnsn. 192,972
— Latch for gates and doors, A. L. Beardsley....... 192,966

Agricultural boiler, H. Henley 19299 patch, gate, C. L. & M. S. Austin........ ... 192,889
Alarm, W. W. Climenson .... .-+ 192861 pateh, locking, J. Haptonstall........ ... 192,988
Amalgamator, A. B. Paul . -+ 198030 peqther-skiving machine, C. F. Packard . ... 193,028
Animal trap, S. Earle.... -+ 192980 y;fe preserver, D. Kahnweiler........ . . 192,882
Axlebox, W. G. Beattie ... - 192857 yieting jack, T. J. Jenne .......... ... 192,831
Bag fastening, T. B. Jackson -+ 193003 piohting gas, W. W. Batchelder.. ... 192,94
Bake pan, C. Roberts....... -+ 192840 1,54ing vessels, ete., S. Marsden ... 192,872
Bale tie, R. De Gray ... -+ 192978 1 460motive wheel, J.Larmanjat........ ... 192,028
Bale tie, C. H. Victory ... . - 192852 1,,0m shedding mechanism, W. R. “Andrews...... 192,960
Basket, J. H. Van Arnum 192,851 1,00m temple, W. H. Burns. . 192,897
Beer, device for tappicg, J. Felbel.. -+ 192903 Lubricator, H. WANLET....vvveeeeeeeeeieeeeeaeees oe 192,887
Beer cask, J. Hofman... ............ -+ 192916 Majlet, A. Holbrook 192,867
Beverage, table, J. J. Rogers ... -+ 193038 prarble, artificial, C. Schaeffer 193,041
Billiard cushion, J. 8. Mansur. -+ 193011 Magy for horses and cattle, A. H. Trueblood ... 193,055
Bilhard register, R. M. Hoe .... - 192,828k eooler, L. T. Reed. . 192,935
Binder, temporary, 1. Reynolds..... 193037 M1 pick, W. B. Morris . . 193,021
Blotter and ruler, L. P. McElhinney.. 192,926 Mop, E. S. Ellis 192,006
Boilers, G. Steele - 193049 prycilage holders, ete., S.8. Newton 192,023, 192,024, 192,025
Book and cover, I. Reynolds... -- 193035 Needle machine, Payne & George .. 193,081
Book and cover, L. D. & I. Reynolds . 192,818 Nut,F. A. Bradley .....cc... vevenes . 192,859
Book binding, I. Reynolds............. 193,036 (351 can, T. W. McNally. 193,017
Books, line indicator for, I. Lopez....... - 19283 prggle wheel, L A. & E. E. Kilmer....... ........ 192,921
Boot and shoe heel protector, L. Richards.. 192,839 pagale wheel, D. Lindsay... ........ . 193,008
Boot cleaner, D. F. Bell .. 192,967 Padlock, W. H. Taylor ... . 192,847
Bottles, packing, E. Vorster.. -+ 192956 pyper box, W. H. Swift... . 192,883
Box, E. G. Gollner..... -+ 192983 pyvement, wood, H. M. Stow... ... ... 193,051
Box fastener, J. C. Millard. - 193020 pen and pencil case, R. M. Collard. ... 192,899
Box, wooden, W. P. Coburn ............. 182,315 Pencil, lead, H. T. Cushman ........ ... 192,902
Brake, wagon, Seivert, Dictzen & Stoetzel ........ 193,044 Photographic apparatus, G. W. Baker. ... 192,854
Brake lever, E. J. Anderson --- 192961 pigno lids, hinge for, J. D. Peoples... . 193,032
Brake, vehicle, W. P. Pickard . -+ 192982 piaiting machine, J. H. Brown 192,360
Drake, wagon, W. F. Ely................. .. 192,819 Plaiting machine, W. Painter. 192,029
Breech-loading firearm, Wesson & Cutter. .. 193,060 pjow, stump, W. Painter.... . 192,930
Breech-loading ordnance, A. Schroeder < 1802 pogta) card, C. K. Marshall. 193,012
Brick, Greenawalt & Anderson ........ . 192,986 Pottery, R. Gracey..... 192,823
Brush, Lawrence & IToImes. ...oovv viveee vevennns 192,833 Powder flask, J. Covode. . . 192,977
Bullet, rifle, B. B. Tlotchkiss... -+ 192829 pyinting machines, S. D. Tucker 192,954, 192,036
Burglaralarm, J. Israel ... 198002 pypey block, E. U. & W. L. Scoville. .. 192,881
Burial casket, J. Maxwell ... . 193,014 Pump, A. M. Searls 193,043
Butter, dish, C. Van Skelline ........ .o 192,955 Pump, J. Robertson... 192,937
Can for fluids, W. McClave... -+ 193,016 pump, I, Luster-..cooeeeererereennnnnn.. 192,924
Car axle box,G. Williams.. < 193,064 puyp T B. SWAD ceeevvnnniinns cerrna. 192,950
Car coupling, F. Heavener. -- 192915 pymy, 3. W. Douglas . . 192,979
Car coupiing, J. Johnston.... -+ 1280 pymp, J V. Pearce... . 192,878
Car mover, Heshuysen & Burn -+ 192866 pump, 3. N. Wilson................ ... 193,006
Car, sleeping, C. I. Lucas.............. -+ 193009 pynching and shearing machine, H. ... 193,026
Car starter, 8. Graham. .. -+ 192984 quitting frame, R, W. Burk............... . 192,073
Cars, propelling, J. B. ’I‘Abb.ts . .+ 192,952  Rajlroad crossing, J. S. Williams 193,063
Carbureting air, R. P. Ilangliter.. -+ 192,82 pailrond switch, E. Hugron... 192,868
Carbureting air, G. W. Lamb.. - 18007 Railroad track, A. D. Serres.. ... 192,843
Carbureting machine, C. IL Pierson -+ 183034 Railway, E. Frere.............. ... 192,081
Castanet, W. Hutchings................ .. 192,929 Railway crossing, J. S. Williams.. .. . 193,065
Caster, sewing machine, G. K. Proctor .. -+ 192877 ga4dler's trimming tool, M. M. Sulgrove . . 192,845
Chain links, die for welding, J. II. Helm .. o 192827 gagh fastener, J. Andrews .... . 192,959
Chair, T. TosteVin......cooees cernnnnn, -+ 192850 g,qn fagtener, W. H. Brown ............ ... 192,89
Chair, barber’s, J. Clough -+ 192808 gagh fastener, F. J. HOFt.uuvvvvvvveees.. ... 192,919
Cheese, manufacture of, Baltz & Prmdle . .. 192,963 Sausage stuffer, I. W. Heysinger. . ... 192,996
Churn, II. E. Pendleton. -- 192838 g4 mill, J. R. Hoffman.... .... ... 192,017
Churn, J. A. Cubitt.... -+ 192,90 gaw mill, 0. L. Jenks............ ... 193,004
Churn, C. Isbell coeuinins ovininnnns -+ 192,869 gaw mill dog, A. Cunningham . ... 192817
Cloth measuring machine, G. P. Baker .. . 192962 gaw set, C. Heinen....... ........ ... 192,991
Coffee pot, V. II. Sherwood ...... .... . 192,943 gaw tooth adjuster, J. F. Damon .... ... 192,903
Composition articles, W. I. Dibble ... 192,863 | 53 wing machine scroll, W. H. Tufts.... ... 193,057
Confectionery, Sibley et al 193,045 gchool desk, Walgrain & Buscall ... ... 192,057
Corset stay, M. P. Bray............... .. 192,894 Scoop, W. J. Griffith8 ... ......... . 192,987
Cotton cleaner, Thomas & Robertson. -+ 192951 | gorew-cutting dies, J. J. Grant.. .. 1928
Cultivator, S. N. Hench .............. .. 192,992 | gorew driver, A. J. Curtis......... ... 192,901
Cultivator, . P. Kynett .- 192922 ! sewing machines, C. H. Warner . ... 192,886
Cultivator, W. C. Ward .... .. 192,059 | Shovel, C. H. Victory . ... 192,853
Curry comb, C. A. Hotchkiss........... .. 182,918 | o} ow case, Bartlett & Bic ... 192,853
Curtain cord tightener, E. B. Byam ..... .. 192,974 1 Shutter worker, H. Smith..... . 193,047
Dish warmer, J. H. Wright .......... .. 192 958 | Sign, street, P. A. LaFrance.......... . 193,006
Door check, J. Alexander ... - 192,888 goap and shaving box, combined, A. Hopfen ..... 192,997
Draw knife, A. E. Brockett.. -+ 192.8% | 5oldering machine, Brooks & Gornall.............. 192,813
Drop light, C. Henry........ - 192,994 | gpark arrester, W. Rushton. ......... . 191,841
Drop press, W. C. Hicks (r) -+ 1,188 i spool case, B. R. Hamilton 192,914
Egg boiler, 0. Smith .. -+ 192,946 * gtamp, postage, D. G. Beaumont 152,893
Electrical apparatus, J. .- 192909 gtamp, postage, W. W. Bierce....... . 192,968
Elevator, R. Schmidt........... .. 192940 ' gtation indicator, J. W. Graydon ... 192,985
Engraving machine, A. E. Ellmwood .. 192,907 gtirrup, W. B. Conway.... ... 192976
Exercising machine, I. W. McGaffey....... .. 192,83 gtock feeder, A. W. Prather. . . 192,876
Exterminator, ground squirrel. H. Dryer.. . 192,905 . gtore reacher, Rutherford & Mitchell.. . 192,879
Fence post, N. T. Dy€ «ccevvveeeeannnnns .. 192818 ' g¢ove, C. Lyman 192,925
Fence, post, portable, S. R. Beam ... .. 192,965 gtove grates, E. A. C. Fox 191,911
Fence wire stretcher, W. W. 8. Kime. .. 193,006 Stove, E. A. C. Fox .. 192,864
Fifth wheel, 8. P. Stillman .......... . 192,949 ' stove register, B. F. Clement. ... 192,814
Firearms, sight for, M. B. White 193,061 ' Straw cutter, S. Mepham. ... 192,927
Fire escape, C. THEDry......covevureinrannnns .0 192,995 Tag, 0. T. Smith............. . 192,947
Fire escape, T. K. Ricketts.... .. 192,938  Telegraphic circuit, S. J. M. Bear ...... . 192,856
Fire extinguisher. W. W. Crooker. . 192,862 Tile-laying machine, W. J. & J. L. Mettler.. ... 193,019
Fire place, C. S. Rankin (r) . .. 81 moilet articles, J. Vernon.............. . ... 192,058
Fisherman’s apron, A. J. Tower .. 193054 Toy Noah's ark, G. H. Ireland . 193,001
Floor covering and wainscoting, S. P. Groocock.. 192,913 Toy pistol, J. Barry............... . 192,890
Flour, process, etc., C. M. Roberts........ .. 193,039 Tramways, T. H. Day..... 192,904
Forge, Canedy & Larson.............. .. 192,975 ' ymbrella, R. S Galbraith. . 192,822
Forks and spoons, H. E. Fowler. -+ 12,910 - gmbrelia tip cup, H. S. FT0St..cc.uveuerernnernnnnn. 192,912
Gas process, A. W. Wilkinson... ... 193,062 * Vehjcle body, T. Tostevin.. ... 192,953
Gas retorts, D. R. Shiras ... .. 192944 <vyehicle spring, A. B. Bishop.. . 192,969
Gas retorts, T. Ubil .... . 162884 Vehicle wheel, M. J. Racer.. . 192,934
Gate,J. Bundy........ .. 192971 Venicle, G. M. Peters (r).. 189
Gate, H. A. Stearns ..........c..oovnneee .. 1918%2 * Wagon, C. S. Bateman.... . . 192,892
Glue, apparatus for drying, S. T. SWasey .. 192846 Wagon end gate catch, F. A. Havens.............. 192,989
Glue pot kettle, J. F. Lucas.. .. 193010 ; wagon, C. W. Saladee........  .......... 198,040, 192,068
Governor, G- Steele - 193,050 | Water and wine cooler, D. K. Enright.. 192,820
Grain separator, J. E. Smith ......... . 192,91 water meter, H. B. Hayes............ ... 192,990
Grate, G. B. Mershon....... .. 192,018 wagte, cleansing, etc., C. W. Smith ... 192,844
Gratecleaner, C. E. Murray..... ...... .. 192,022 l Wind wheel, J. P. Preston...... ... 192,033
Grinder for harvest knives, W. Comey .. 192816 | Windmill,I. H. Palmer... . 192,931
Gun carriage, B. B. Hotchkiss....... .. 192830 - Window light, P E. Sloan.. . 192843
Gutter, street, C. Bigeon ......... .. 192811 ' Window.gereen, F. A. Gilbert... . 192,982
Hame fastener, A. B. Woodard.. .. 193,067 . Window screen, E. P. POomeroy ........ . 192875
Hame tug, W. S. Thayer... .. .. 192,848 Wood molding machine, M. Bostwick . . 192,858
Harrow, W. G. P. Sharp . 192,92 . Wrench, B. F. Joslyn . 191,920

Harvester, C. W. Levalley
Harvesters, H. L. Hopkins
Hat and bonnet stand, E. H. RHart..
Hay rake and loader, W. Ingledue...
Heating apparatus, H. B. Smith...
Heating purposes, T. F. Rowland.
Hog hanger and carrier, J. Meyer .
Hog trap, C. R. &J. W. Rutledge
Hoisting machine, H. Batt.......

192,871
192,998 |
... 192,82
.. 193,000
.. 193,046
.. 192,998
. 192,98
192,939
192,891
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DESIGN; S PATENTED,
10,091.—CASSIMERES.—O. F. Chase, Thompson, Conn.
10,092.—PARLOR TABLFS.—P. P. Kuehborth, Buffalo,N. Y.
10,093.—CUFF.—E. A. Litchfield, Somerville, Mass.
10,094.—Cr.ocK CASES.—H. J. Muller, New York city.

[A copy of any one of the above patents may be had by
remitting one dollar to MUNN & Co., 37 Park Row, New
York city.]
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Dilvertisenents,

Incide Page, each insertion = - =75 cents a line.
Back Page, each insertion===-%1.00 a line.

Engravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
tisements must be received at publication office as early
as Friday morning to appear in next issue.

Kemlo's Watch Repairer’s Hand Book

The Watch Regau‘er’s Hand Book. Being a com-
lete Guide to the Young Beginner in Takmf Apart,
utting Together, and Thoroughlz Cleaning the

English Lever and other Foreign Watches, and all

American_Watches. y F. Kemlo, Practical Watch-

maker. With illustrations. 12mo, $1.25

A Rudimentary Treatise on blocks, Watches,

and Bells, By Sir Edmund Beckett, 12mo, $1 75
Time and Time Tellers. By J. W. Benson. Illus-

trated. 12mo, $125

£~ A special list of books of inte est to .T mvelers, Silver-
smiths, and Watchmakers sent free upon application.

(%~ The above,or any of our Books, sent by mail, free
of postage, at the publication price.

Our new and enlarged CATALOGUE OF PRACTICAL
AND SCIENTIFIC BOOKS—% pages, 8vo—sent free to any
one who will furnish his address.

0.,

HENRY CAREY BAIRD & C
Industrial Publishers, Booksellers and Importers
810 Walnut Street, Philadelphia.
L AD IES can make $5 & day in their own city or town.
Address Ellis Man’f’g Co., Waltham, Mass.

Special Machinerﬁ Tools, Models, & Pat’d Artlcles A A.
Pool & Co., 65 R. R. Ave., Market St. Sta., Newark, N. J,

IVIL, AND MECHANICAL ENGINEERING AT THE
Rensselaer Polytechnic lustitute, Troy, N
Instruction very practical.
this country. Graduates obtain excellent positions. Re-
opens sept. 13th. For the Annual Register, containing
improved Lourse of Stud¥) and full particulars, address

Proy. WM. L. ADAMS, Director.

FOR SALE. — THE ONLY MACHINE

Shop in one of the largest boot manufacturing towns in

Advantages uusurpassediu !

Srientific

C Americam,

109

DUCS SPHERICAL ELEV -TOR BUCKET.

OVER

gquare buckets.

Sanples furnished, Address

20,000 ALREADY SOLD.

Endorsed by the leading millers and manufacturers in the country. NO _CORNERS TO
CATCH; requires less power to run; will throw clean every time ; made of the best char- |
coal stammng iron, and positively indestructible; cost about the saie as tin or sheet iron ;
‘Ask your nearest Mill Furnishing House or Miliwright for them.

T. F. ROWLAND, Sole Manufacturer,

Brooklyn, E. D., New York.

LEFFEL WATER WHEELS,

With recent improvements.
Prices Greatly Reduced.

7000 in successful operation.
FINE NEW PAMPELET FOR 1877, of
Sent free to those interested.

James Leffel & Co,,
Springfield, O.
109 Liberty St., N. Y.

N. F. BURNHAM’S

City. \

Is declared the ‘*standard turbine,”’
by over 600 persons who boughtand use
them with purt and full gate open.
Pamphlets Free.
N. F. BURNHAM, York, Pa.

Pond’s Tools

Engine Lathes, Plancrs, Drills, &c.

Send for Catalo%ue. DAVID W. POND, Successor to
LUCIUS W. POND. Worcester, Mass,

TIS’

SAFETY HOISTING

Machinery.

Massachusetts. Land, shop, tools, and business. For
particulars, apply to G. G. V {;RI‘JHT Spencer, Mass., OTIS BROS. & CO., No. 848 Broadway, New York.
FOR SALE—A 10 H. P, PORTABLE ENGINE, Address TRON AND STEEL. BY Dr. C. W. SIE-

G. E. STAUFFER & CO., East Stroudsburg, Pa.

AGENTS Q WANTED.

K> _For particulars address
WILSON SEWING MACHINE CO.,
829 Broadway, New Xurk city,
New Orleans, La. Chicago, Ill.
O San Francisco, Cal.

ENGINES, BOILERS AND MACHINERY,
new and second hand Send for circular.

. M. CLAPP, 206 Broadway, N. Y.

E D to ol zo0ds to MERCRANTS. NO

WANT D PEDD] Lh\ﬁnﬂom house to house,
OTEL, AND T RAVEL!

885 a month, Iom i

Queen CrTy Grass & Laxer Wonks, Clncmnln Ohio.

|

| The open Hearth System. The
' nese.

MENS. A most mterestm% and valuable paper, con-
taining accounts of the most recent practica. improve-
ments in the Production, Working, and Application of
Iron and Steel ; embracmg the question of Labor in its
relation to Capxta] the Character, Value, Cost and Pro-
duction of the various kinds of Fuel, including Bitumin-
ous Coals, Coke, American Fuels, Peat, Natural Gas
Fuel, Liquid Fuel, Solar Fuel. Motive Powers and their
Transmission over long disfances Water Power; its
Transmission by steel Ropes; its Transmission by Elec-
' tricity. Wind Power. Bessemer Steel Histor, Sie-
mens and Martin Steel. 1he Re[:generatlve Furnace.

se of Ferro-Manga-
Use of Chromium._ Production of Mild Steel.
Plpm%of Steel. The Applications of Steel. Iron and
Steel Nomenclature. Wrought Iron. Mechanical Pud-

- dling. Bell’'s New Process. Wrought Iron_Direct from

TWO L. ARGE IRON PLANERS FOR S ALE VERY ; the Ore Methods of Protecting ron and £teel from
N. Y.

cheap E . ROBERTS, 119 Liberty St.,
UGHT|

IIII T+ WRORON

BEAMS & GIRDERS

THE UNION IRON MILLS, Pittsburgh, Pa., Manu-
facturers of improved wrought iron Beams and
Girders (patented).

The great fall w. ich has taken eglace in the prices of
Iron, and e% eciallv in Beams used in the construction
of FIRE P F BUILDINGS, induces usto call the spe-
cial attentlon of Engineers, A’rchitects, and Builders to
the undoubted advantages of now erecting Fire Proof
structures; andb{lreferenceto pages52& 54 of our Book
of Sections--which will be sent on application to those
coutem(ylatmg the erection of ﬁre (p}roof bulldings—'l‘HE

E ACCURATEL ATED, the
cost of Insurance avoided,and the serious losses andin-
terruption to business caused bg fire; these and like con-
siderations fully justify any additional first cost. It is
believed, that were owners fully aware of the small
difference which now exists between the use of Wood
and Iron, that in many cases thelatter would be adopted.
‘Weshall be pleasedto furnish estimates for all the Beams
complete, for any specific structure, sothat the difference
in cost mayat once be ascertained. Add

CARNEGIE, BROS. & CO Pittsbutgh Pa.

" Can | Obtain a Patent?

This is the first inquiry that naturally occurs to every
author or di coverer of a new idea or improvement. The
quickest and best way to obtain a eatisfactory answer,
without expense is to write to us (Munn & Co.), de-
scribing the invention, with a small sketch. All we
need is to get the iden. Do not use pale ink. Be brief.
Send stamps for postage. We will inmediately auswer
and inform you whether or not your improvement is
probably patentable; and if so, give you the necessary
instructions for further procedure. Our long experience
enables us to decide quickly. For this advice we make
no charge. All persons who desire to consult us iu re-
gard to obtaining patents are cordially invited to do
s0.. We sha’l be happy to see them in person at our
office. or to advize them by letter. In all cases, they
may expect from us a careful consideration of their
plans, an honest opinion, and a prompt reply.

W hat Security Have T that my communica tion
to Munn & Co. will be faithfully guarded and remain
confidential?

Answer.—You have none except our well-known in-
tegrity in this respect, based upon a most extensive
practice of thirty years’ standing. Our clients are
numbered by hundreds of thousands. They are to be
found i every townand city in the Union. I’lease to
make inquiry about us. Such athing as the betrayal
of a client’s interests, when committed to our profes-
sional care, never has occurred, and is not likely to oc-
cur. All business and communications intrusted to us
are kept secret and confidential.

Address’ MUNN & CO.,
Publishers of the SCIENTIFIC AMERICAN,

37 Park Row, New York.

Wood-Working Machinery,

Such as Woodworth Planing, Tonguelng‘ and Grooving

Machines, Daniel’s Planers, Richardson’s Patent Im-

roved Tenon Machines, Mortxsing, Moulding, and

e-Saw Machines, and Wood-Workmg Machinery gene-
rally. Manufactured b

WITHERBY. RUGG & RICHARDSON,
26 Salisbur, Street “orcester, Mass.
(Shop formerly occupied by ALL &

SPARE THE CROTON AND SAVE THE COST.

Driven or Tube Wells

furnished to large consumers of Croto nand Rid ewood
Water. . D, ANDREWS & B 414 Water
who control the patent forGreen’sAmenca.n DrivenWell

\Ru

l

Ainslie’s Method. Barff’s Method. Contained
! in SCIENTIFIC AMERICAN SUPPLEML\TS Nos. "0and 71
Price 10 ots. each To be had at this office, and of all

Beult’e Patent Reverse Motion

riety Moulding
& Dovetailing
Machine. Cuts
Panels of any
design or style
of mouldin the
solid wood with
T neatness and
dispatch.

Z Is a first-class
Shaper, Edge, &
Scroll Moulder.
Does general
=Dovetailing
with thick or
, thinstuﬂ’s. Simple, Durable and
Eflicient. (& Send for Pamphlet
_ ind Sample of work. Improved

. solid Btee] Cutters for all kinds of
Varlety Moulders made to order, and warranted by the

B. C. MACHINERY CO.,
Battle Creck, Mich.

$55 & 8717 & 5°VidRunt Auigudia aine. ©

ENGINES AND MACHINERY, ALL STYLES, NEW
and Second-hand. E.E.ROBERTS, 119 Liberty 8t., N. Y.

THE DRIVEN WELL.

Town and County ﬂmvﬂeges for making Driven
Wells and selling_Licenses under the established
American Driven Well Patent,leased by the year
to responsible parties, by

WM. D. ANDREWS & BRO.,
NEW YORK.

YALE

JRON WORKS,

New Haven, Conn.,
Builders of the YALE VERTICAL,
the best and most Economical,
either forland or marine use; aiso
HORIZONTALS, with or without
the Rider Cut-off.

SPECIAL TooLs made to order,
all at prices that defy competi-
end for Circular.

The George Place Machinery Agency

Machinery of Every Description.
121 Chambers and 103 Reade Streets, New York.

THE ‘ROBERTS” PORTABLE, HOISTING AND
Yacht Engines. Send for circular. 119 Liberty St., N. ¥

WE NAMEL
in FINEJET BlACKevery varietyofturned woodwork

parts of machinery castings; tinware and other metal
Zm k ENAMELEDJET GﬂllDS,m wnnd urmetal m-dn to m'dﬂr
T3

Lathes Paners Shapers, DlllS,

Gear & BoltCutters, &e.D GOULD, Newark,N.J,

PIONEER IRON WORKS,

Nos. 149 to_163 Wil-
liam St., BROOK-
N, N.'Y.

Manufacturers of
the A. LINDELOF
Patent Steam

ROAD ROLLER
and TRACTION EN-
GINE All kinds of
Paving Machinery.
Machinery for
Sugar Houses and
Plantations a Spe-

MIXED CARDS th name, 10c. and stamp.
65 Xgenvs Outat, 100 L. C- COL &G0, Bristor. Ot @ bpl = R
THE NEW GERMAN PATENT LAW. . ‘
Being the Full Text of the New Law for Patents, passed e
July 1st, 1877, covering all the States of the German i
Empire. Contained in SCIENTIFIC AMERICAN SUPPLE- f—— =] o % =1

MENT No. 80. Price 10 cents.
and of all newsdealers.

To be had at this office [

Alexander Bass’s Patent Portable Iron Railroad.

Balary. Salesmen wanted tosellour
Staple Goods to dealers. No ped dling.
Expenses paid. Permanent employ
ment. address 8. A. GRANT & CO,,
32, 4, 6 & 8 Home 8t., Cmcinnlu. 0.

31200

TORPEDO VESSELS. By Mr. DONALD-

SON. A valuable paper, lately read before the Umted
Service Institute. eing a full exposition of the Tor-
pedo-boat system, from the eariiest efforts tothe present,
time. Giving dimensions and_ performances of the
several sizes built by ‘I'hornycroft Bros. tor the various
governments, hrfhly interesting trials of these boats,
and experiences in war, and a description of the torpe-
does used. 1 illustrafion, Contained in SCIENTIFIC
AMERICAN SUPPLEMENT NO. 79. Price 10 cents. To
be had at this office and of all newsdealers.

Machines for Electro- platlng, hlectrotyping, Electric
Light etc in addition to testimonials in our Catalogue
of Jan. ‘We beg to refer to the following houses:
MERIDE NBRITA\\IA Co.; RUSSELL & ERWIN M'F'G CO.;
REED & BARTON; HALL, ELTON & CO.; RICHARDSON,
BOYNTON & CO.; WM. H. JACKSON & CO.; STANLEY
WORKS; ROGERS CUTLERY Co.; CHAS. ROGERS BROS.;
EDWARD MILLER CO.; . MITCHELL, VANCE & CO.; NOR-
WALK LOCK C0.; HAYDEN, GERE & CoO.; DOMESTIC
SEWING MACHINE CO ; EBERHARD FABER ; Jos. DIXON
CRUCIBLE C0.; MUMFORD & HANSON; FAGAN & SON,
and over 200 others. Qutfits for NICKEL, SILVFR

BRONZE, Plating, etc. The two highest CENTENNIAL
AwARDs and the CENTENNIAL GOLD MEDAL of Ameri-

can Instltute
DIT,HANSON & VAN WINKLE
JV_E’WARKN

St;leAyenf?

FOR-THE LATEST IMPROVED STAVE

Heading and Shingle Machinery, also the celebrated
Bailey Gauge Luathe, Second-hand Boilers and Engines,
or Special Machinery, address T. R. BAILEY, Agt.,
1Lockport, N. Y.

STUDIES OF MATTER AND LIFE.—By ?
Prof. Henry J. Slack, F.R.S. A most interesting and
valuable paper, explaminrr the latest scientific theories,
researche s and culculatlons, concerning the various
Modes of Motion, the Ether of Space, the Transmission
of Wave Forces, the Limits of Vision, the Size of Atoms,
Motion and Force of Atoms, Grougmg of Atoms
nomena of Reproduction, Mental Phenomena. SCIEN-
TIFIC AMERICAN SUPPLEMENT No. 27. Price, 10 cents.
To be had at this office and of all newsdealers.

chJ

TRADE MARK

| R NTEL MARCEDANT
B)}:Nj MANUFACTURE up:RoRg—&
%“BAND SAWS,SCROLL SAWS@
PLANING 8&MATCHINC MACHINE S
-5} UNIVERSALHAND JOINTERS 4
MOLDINC. DOVETANLINC,BORING FRIEZING, SHAPINC &

| ERNG MAGHINES PLANER KNVES & iy =
P? . HAMILTON.OHIO. . s
NTE

‘Nr Salesmen to sell to Merchants, $90 Sale
ary and expenses paid to acceptable men.

Mound City Manufacturing Co., St. Louis,Mo.
GOLD PLATED WATCHES. Cheape:t
3111 the known world. Sample. Waich Free to
lAgents. Address, A, COULTER & Co., Chicago.

SEALED PROPFPOSALS

Will be received at the office of the City Clerk of Hamil-
Et?lll]' Ohio, until 12 o’cleck 10on of Thursday, September
mgs of the ci ity of ldamilton with Gas for a period of 10
years fromn the 3d day of June, 1878, according to plans
and specifications on file at the clty ‘elerk's o ce, which
will be furnished on application.

The city reserves the right to reject any or all bids.

Bids will be marked * Proposals for Gas,’ and ad-

dressed to
R. B. ‘VIILLIKIN
AUGUST 1st, 1877. city Glerk,
Jamilton, Ohio.

Blake s Patent Stone & Ore Crusher.

NEW PATTERNS, with important im-
portant improv unents, and abundant
strength. This is the only machine used
by the principal MUNICIPAL, RATLROAD
and MINING CORPORATIONS and CON-
TRACTORS in the United States and
foreign countries, for breaking hard and
brittle substances 'ro ANY SIZE. Send
for circular. Addres:

BLAKE CRUSHER co New Haven, Ct

(WON(‘RETH. AS A BUILDING MATERIAL—A
J lecture delivered before the Royal Institue of Ar-
chitects, London, by A. Payne, w1th discussion of the
subject by prominent arc. itects. - This lecture and
the extended discussions of the sub ect are contained
in SUPPLEMENT Nos. 26 and 3 Price, 10 cents
each. They present a large amount of valuable infor-
mation, upon Concrete building in concise form.

FOR SALE—LOCATED IN RICHMOND, |

Va., a small Brass and Iron Foundry, in complete work-
ing ‘order, under house rent of $240 perannum, with two
Brass Furnaces and all appurtenances, and 300 Patterns;
8-Horse Power Engine; Sturtevant ‘Blower one ton
capacity Cupola; good assortment of Flask and Patterns
for Plows; Fronts and Grates, and 8o on; with room and
capacity of $50, 000 per annum. Price $-,000 Address
L. COX, 812 Cary St., Richmond, Va.

mostrecent andbest examples of Locomotive Construc-

tion, with scale drawings, tables of principal dimen-

sions, general description, ete., are

TIFIC AMERICAN SUPPLEME

rdna}l'e be had at this Office, or ordered through any News-
ealer.

numbers here given.

Eaxpress Locomotives of the London, Chatham and
Dover R. R. Tank Locomotives. With Specifications,
Dimensions, Particulars and three Engravings. Supple- |
ment No. 23. 10 cents.

Locomotives at the Centennial. A series of Eighteen
Outline Illustrations, showing the Principal Locomotives
exhibited at the Centennial, with their measures, and a
table of Iﬁ'mcigal dimenslons of each locomotive. Sup- |
plement 35. 10cents.

Baldwin Locomof/tre — Large engraving in sectional ele-
vation, with measures, scale, and table of dimensions.
sSupplement No, 3S. cents.

arrow Gauge Swedish Looomonve‘ with one page of |

TAVIn, Supplement 41, 10 cents.

comotives of the Eighteen Inch Railway at Crewe, Eng
Two engravings. Supplement 44, 10 cents.

TLocomotive Passenger Engines of Midland Railway, with
mble of dimensions. Three engravings. Supplement |

No. 27. 10 cents.
of valuable
{ Mechanics’ Association,
Locomotive improvements.

Narrow Gawge Locomotives, Indian State Railways, en- ‘

gravin% and dimensions. Supplement No. 53. 10 cents.
ailway Locomotive Crane, by Black, Hawthorne &
Co. Four engravings to scale, dimensions, ete. Supple- |
ment No. 5 0 cents.
New Road Locomot/we, by Marshall Sons & Co.
| iioescrlptlon and one engraving. Supplement No. 56. '
cents
I Brpress Passenger Locomotives, Great Western Railway.
| With five engravings, and tables of all the principal di-
! mensions. Supplement No. 58. 10 ¢
‘ Locomotive for Burning Pet olewm. —Used on Russian
Railways. With descrlptlon and five illustrations. Sup-
plement No. 63. cents.
Steam Trolly or Chair.—Used on Oude Railway. Two
engravings. Supplement No. 63. 10 cents.

© 1877 SCIENTIFIC AMERICAN, INC

1877, for the 1i hting the streets and public build- ;

LOCOMOTIVE ENGINEERING —THE '

iven m the SCIEN- !
T. he following :

Sent by mail prepaid. Please order “by thei

The same number contains report
information given before the Master :
concerning Locomotives and

General \

PATHFINTS
At AUCXXTIOIN.

Next Sale Sept. 3d. Patents for this Saleshould reach
us before August 2l1st. Send for circular.
KEELER, 53 & 55 Liberty St., N. Y.

COMPRESSORS
FOR ALL PURPOSES.
A SPECIALTY of HEAVY PRESSURES.
THE NORWALK IRON WORKS CO.
SOUTH NORWALK, CONN.
BIG PA

PATENT SCROLL AND BAND SAW MACHINES A
speciality. CORDESMAN, EGAN & CO., Cincinnati, O.

WESSELL METAL, A PERFECT IMITA-

tion of gold in color, surfnce. ete., for manufacturers of
imitation jewelry, and other workers in fine ellow
metal. Wessell Manuf’g Co., No.204 East23d St.,

OU ask WHY we can sell First.

Y Class 7 1-3 Ociave Rosewood Pianog
for $290, Our answer is, that 1t costs
less than $300 10 make any 60U Piano
j| sold through Agents, nh ot whom
& wake 100 per et profit. We bave n
Agents, but sell DIRECT to Famili
ut Factory price, and warrant five yeari
‘Wesend our Pianos everywhere {or trial
and require no payment unless they are
found satisfactory. Send for our ﬁ]ustrnted Cirenlar, which gives

to sell our RUBBER PRINTING STAMPS.
Terms free. TAYLOR & Co.,Cleveland,O.

full particulars, and contains the names of over 1500 Bankers, Mer-
chants and Families that are using our Pianos in every State of the
Union, Plense state where you saw this notice. Addrp«s,

U. 8. PIANO CO,., 810 Broadway, N, X,
$12 a day at home. Agents wanted. Outfit and
terms free. TRURE & CO., Augusta, Maine,

With engravings; price, 81.
‘prescnpmous or prevailing
"ON diseases, each worth ten
WON DERFUL’ %} lgsyfh(‘(; rhleegf the boo(ll{
0ld Medal hasbeenaward-
AND VYALUABLE
elrculars 1s{en}> fjee A ddli\?“
[
MEDICAL WORK.|s Bulﬁnch Street, Boston.
STRONG AND CHEAP SPAR BRIDGES.
ﬁes of drawings, covering illustrations of all the de-
ilg, for a bridge of 100 feet span or less; specially use-
ul for crossing of cr eeks, small nvers, gullies, or
wherever a co%tfy structure is not desirable. The draw-
nial, in the U. 8. Department of Military Engineering.
These bridges are wholly composed of undressed stuff,
Contained in SCIENTIFIC AMERICAN SUPPLEMENT No.
71. Yrice 10 cents. To be had at this office and of all
Great Ori inal Baltimore-Made
Mantels and Registers.
.B.C.BIBB & SON,
estworkmanship. Lowest prices
guaranteed. Sendfor circulars.
MPORTAN’I‘ FOR ALL CORPORATIONS AND
MANF’3 CONCERNS.—Buerk's Wateh=
trolling the motion of a watchman or patrolman at the
different stations of his beat. Send for circular.
JTE.BUERK . P.O. Box479, Boston.Mass
—The suit against Imhaeuser & Co., of New York,

Al Al
EXT RAORDINARY ’Contams, tlsof fifty original
’ed the author. Descriptive
Goneral deseription, dimensions, and particulars, with 2
ings are from the Spar Bridge exhibited at the Centen-
newsdealers.
; BIRBRBS
Baltimore, Md.
man’s 't ime Detector. capable ofaccurately con-
N.B.

was decided in my favor, .J nne 10, 1874, A fine was
assessed against them Nov. 1876, for selling contrary
to the order of the court. bersons buying or using
clocks infringing on my patent will be dealt with ac-
cording to law.

BARNF,S’ FOOT POWER MA-
CHINERY.
Different machines with which
Builders, Cabinet Makers,
Wagon Makers and Jobbers
in miscellaneous work can
compete as to QUALITY AXD
PRICE with steam power manufac-
turing; also Amateurs’ supplies, saw
blades, fancy woods and des}gns
Say where you read this, and send
for catalogue and prices.
W.F &JOHN BARNES,
Rockford, Winnebago Co., Il

LIGHT CAS TI %& GS to oerder promptly.
Plain, Bronzed, or
GRAY TRON Galvanized.
We make a specialty of light work.
LIVINGSTON & CO., Iron Founders Pittsburgh, Pa.

THE SUCCESS.

‘Why is the Success ahead? Be-
cause 1ts great merits were attested
by the managers of the late Centen-

nial in causing the first award on
Turbines to be given it, and in se-
lecting it as the Standard W heel £01
estimating the leakage of the wheels
of the world there represented.
y Because it gives over 80 per cent.of
power under PART a8 well as FULL

ATE, Send for descri tlve Pam-
phlet and P ce List to 8. M. SMITH, York,
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$66 a Week in your own town. Terms and $5 outfit
| free. H.HALLETT & CO.. Portland Maine.

LARGE MIXED CARDS, with name, 10c.
and 3 ct. stamp. 25 Styles Fun Cards, 10c.
Samples 6c. M. Powd & Co., Bristol, Conn.

N. l'. STEN

GOLD, SILVER and RICKEL PLATING

(JL W()lh S, 87 Nassau St., N. Y.

! made easy. Electro Platers’ Guide, a 12 page
Manual of Instruction, sent free for 10 cents. All in-
formatlon relating to platin Address

furnished free.
LY.

F. LOWEY, 142 Fulton tt.,
ver day at home. Samples worth $5

$5 tO $2O free. STINSON & Co., Portland, Me.
| <= BRADFORD MILL €O,

Successors to Jas. Bradf ard
MANUFACTURER 8 Ol‘

French Buhr Millstones,
Portable Corn & Flour Mills,
Smut Machines, ete.

Also, dealers in Bolting Cloths and
‘ 4 ; GeneralMill Furnishing.
E 4 Ofice &Factory, 1568 W. 2d 8t,
= CINCINNATI, 0.
J.R.Stewart,Pres. W.R.Dunlap,See,
0~ PRICE-LISTS SENT ON APPLICATION.

CUTTING OUT KEYWAYS. By JosrUuA
RoOSE. _An excellent practical description of the several
methods employed, with 11 illustrations. The qualities
of the various drills; square files and safe-edges, rough-
ing out, etc. The best tools described and illustrated.
Contained in SCTENTIFIC AMERICAN SUPPLEMENT No
79. Price 10 cents. To be had at this office and of al
| newsdealers.
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Dlvertigements,

Inside Page, each insertion = - =75 cents a line.

Back Page, each insertion - - = $1.00 a line.

EBngravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
t ts must be 7 d at publication office as early
as Friday morning to appear in next issue.

1872, 1873, 1874, 1875,
SCIENCE RECORD.

A few copies of these splendid books, copiously illus-
trated, are offered at the tollowing very low prices.
Persons desiring a condensed history of the most inter-
esting Facts anad Discoveries in the Arts, Sciences, and
Inventions, for the years from 1872 to 1875, will find them
recorded in the four volumes of the SCIENCE RECORD,
now offered at half the original price.

Every Department of Scienceis treated in these vol-
umes, and the important discoveries of the several years
are not only taithfully described, but many of the sub-
jects are illustrated with finely executed engravings,
prepared expressly for these Annuals.

Among the subjects, the following are the most note-
worthy, exhibiting in a condensed form a general ac-
count of the Progress of the World :

CHEMISTRY AND METALLURGY,
MECHANICS AND ENGINEERING,
ELECTRICITY, LIGHT, HEAT, SOUND,
TECHNOLOGY, THE USEFUL ARTS,
BOTANY AND HORTICULTURE,
AGRICULTURE
RURAL AND HOUSEHOLD ECONOMY.
MATERIA MEDICA, THERAPEUTICS, HYGIENE,
NATURAL HISTORY AND ZOOLOGY.
METEOROLOGY, TERRESTRIAL PHYSICS,
GEOGRAPHY,

GEOLOGY AND MINERALOGY,

ASTRONOMY,

BIOGRAPHY 'AND NECROLOGY.

=

Each yearly volume contains about 600 octavo pages, -

including a laixge number of handsome engravings.
They are boundin substantial and handsome bindings,
and will be mailed on receipt of $1.25 each, or $4 for the
set of four volumes.

They were published and heretofore sold at $2.50 each,
or $8 for the set. .

State, in remitting for a single volume, which year,
from 1872 to 1875, is desired, remembering that the date
of the volume covers the events and discoveries of the
previous year. Sentbymail anreceipt of price. Address

MUNN & CO., PUBLISHERS.
87 Park Row, New York city.

DA BURY DRILL CHUCKS,
Perfected and Price reduced.

Manuf'd by the HULL & BELDEN CO., Danbury, Ct.

WO00D & LIGET

Machine Co.
WORCESTER, Mass.

Manufacture all kinds of
Iron-Working
Machinery,
including many novelties.
Shafting, Pulleys, &c.

Send for Circulars.

FOR ALL KINDS OF MACHINERY—Apply to
8. C. HILLS, 78 Chambers St., New York.

FIFTY SYRUP RECIPES, FOR HOUSE-

HOLD purposes, Mineral Waters, etc., to wit: Simple
%yrup, (2) Lemon Syrup, Mulberry Syrup, Vanilla Syrup,

anilla Cream Syrup, (2) Cream S8yrup, Ginger Syrup,
Orange Syrup, (2) Pineapple Syrup, Nectar Syrup, Sher-
bet Syrup, Grape Syx%p, Banana Syrup, (2) Coffee SyruF,
Wild Cherry Syrup, Wintergreen Syrup, (2) Sarsaparilla
Syrup, Maple Syrup, (2 Chocolate Syrup, Team
Syrup, Ambrosia Syrup, Hock and Claret Syrup, Sol-
ferino Sgru , Capsicum Syrup, Cherry Syrup. S rawberry

Coffee

Syrup, (2) Raspberry Syrup, Peach Syrup, Blackberry
Syrup, Orgeat Syrup, Catawba Syrup, Myilk Punch Syrup,
Champagne Syrup, Sherry Cobbler Syrup, Excelsior
]S&n-up, ancy Syrup, Currant byrup, Framboise Syrup,

aidenhair Syrup, Orange Flower Syrup, Cinnamon
yrup. How to make Syrups Frothy.

Colognes for the Sic oom, by GEO. LFIS. With
recipes for the production of preparations that serve as
pleasing perfumes, deodorizers, and cosmetic lotions.
All the above are contained in SCIENTIFIC AMERICAN
SUPPLEMENT No. 77. Pricel0cents. To behad at this
office and of all newsdealers.

CAVEATS, COPYRIGHTS, TRADE
MARKS, ETC.

Messrs. Munn & Co., in conneciion with the publica-
tion of the SCIENTIFIC AMERICAN, continue to examine
Improvements, and to act as Solicitors of Patents for
Inventors.

YEARS' EXPERIENCE, and now have unequaled facilities
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canada, and Foreign Countries. Messrs.
Munn & Co. also attend to the preparation of Caveats,
Trade Mark Regulations, Copyrights for Books, Labels,
Reissues, Assignments, and Reports on Infringements
of Patents. All business intrusted to them is done
with special care and prqmptness, on very moderate
terms.

We send free of charge, on application, a pamphlet
containing further information about Patents and how
to procure them; dircctions concerning Trade Marks,
Copyrights, Designs, Patents, Appeals, Reissues, In-
fringements, Assignments, Rejected Cases, Hints on
the Sale of Patents, etc.

Foreign Patents.—We also send, free of charge, a
Synopsis of Foreign Patent Laws, showing the cost and
method of securing patents in all the principal coun-
tries of theworld. American inventors should bear in
mind that, as a general rule, any invention that is valu-
able to the patentee in this country is worth equally as
much in England and some other foreign countries.
Five patents—embracing Canadian, English, German,
French, and Belgian—will secure to an inventor the ex-
clusive monopoly to his discovery among about oNE
HUNDRED AND FIFTY MILLIONS of the most intelligent
people in the world. The facilities of business and
steam communication are such that patents can be ob-
tained abroad by our citizens almost as easily. as at
home. The expense to apply for an English patent is
$75; Qerman, $102; French, $100; Belgian, $100; Cana-
dian, $50. Address :

MUNN & CO., 37 Park Row, New York city,
Solicitors of Patents, and Publishers of the S8cIENTIFIC
AMERICAN,

CGUARDIOLA'S
COFFEE & SUGAR MACHINERY

Coffee, Malt, Corn, Cocoa, and Grain-
Drying Machine.  Coflee-Hulling and
Polishing Machines.
Machine. Helix Suga Evaporator.
Messrs. C. ADOLPHE LOW & CQ., 42 Cedar

Street, Messrs, MUNOZ & ESPRIELLA, 52 Pine

Street, New York, are Mr. Guardiola’s Agents, and they

will give prompt attentionto all orders for any of the

above machines.

The HOADLE Y .
PORTABLE STEAM ENGINE.
WITH AUTOMATICAL CUT-OFF REGULAT OR;j
AND B ALANCED VALVE.
THE BEST£°MOST ECONOMICAL ENGINE MADE
SEND FOR C/RCEULAR, .

 Theu.C.HOADLEY GO. LAWRENCGE . MASS.

STATE WHERE YOU SAW THIS.

THE USEFUL COMPANI

THE ARTIFICER'S ASSISTANT

A work of great value to Inventors, Model-makers, Machinlsts,

Coffee=Washing.

!

Wright's Pat. Bucket
Plungers are the best.

'VALLEY MACHINE Co.
Easthampton, Mass.

ESTABLISHED 1844.

JOSEPH C. TODD,

(Formerly of Todd & Rafferty), ENGINEER and MACHIN-
IST.  FlaX, Hemp, Jute, Rope, Oakum, and Bagging
Machinery, Steam Engines, Boilers, etc. Also Agent for
the celebrated and improved Rawson & Rittinger Hoist-
ing Enﬁine, I will furnish specifications and estimates for
all kinds of machinery. Send for descriptive -circular
and price. Address

J. C. TODD,
10 Barclay St., New York, or Paterson, N. J.

$ 5 00 SCREW-CUTTING FOOT LATHES—
« FootDrill Presses. Send for_Circular to
A. L. SHEPARD, Cincinnati, O

E FOOT LATHES,

Improvement in style. Reduction in
rices April 20th. Small Engine Lathes
lide Rests, Tools, ete. Also Scroll an

Circular Saw Attachments, Hand Plan-

ers, ete. Send for Catalogue of outfits

for Amateurs or Artisans.

WM. L. CHASE & CO.,
95 & 97 Liberty St.. New York.

EAGL

Mechanics, Artisans and Apprentices. Size 834 x 6 Inches, g
more than 700 pages, 1t embraces the most vaiuable collection of new
and reliable Recipes, Processes, Trade Secrets, (ables, &c., ever pub-
lished, the number of which exceeds Six Thousand, 1t aldo contuins
more than 300 IlIustrations and Diagrame.

THE SCIRNTIFIC AMERICAN, in noficing this work, says:

¢ This is undoubtedly the cheapest work of the kind ever published, It
4 containg 100 pages of closely arranged maiter. The author and com-
¢ piler has covered very extensive ground, and the recipes and insirue-
“tions are carried down tothe latest date.”’

Among the multitude of subjects of which it treats, will be found
the following: Tetegraphy, of which it is a perfect self-instructor,
teaching the construction, manipulation and management of lustru-
ments, Batteries, Wires, &c., Keading by sound, The Learner’s In-
strument, How to learn telegraphy at home in ashort time, One
Hundred and Fifty valuable Mech:.nical Movements, Illustrated and
explained. Information concerning Patents; how to obtain them.
Tuning the Pianoforte, Organ, Melodeon, a complete self-instructor.
‘Watchmaking, the whole process of manufacturé, in detail, Watch-
makers’ Train Tables, Lirections for the construction and management
of Englnes, Boilers, Gauges, Valves, &c. Duties of Engineers, Ce-
ments for Steam work, Composition Boiler Covering, Steam packing,
Scale preventatives, Polish for bright work ; Useful hints for Millers
and Millwrights; Saw_Mills and Shingle I\}Mhinex, Kules for speed
of Wheels, gPulleys, Drums, Circular Saws, &c.; Saw filing, full
directions ; Mending broken Saws, Shafting, Belting; Gear Cutting,
Bevel Gears, Friction Paper Fulleys, Screw work, Piming, Boring,
Turning, Finishing, &c. 3 Mnkin%and Tempering Railway and Car-
riage Springs, Baws, Axles, Nteel Ploughs, Filis, Taps, Reamers, Cold
Chisels, Marble and Stone Cutters’ Tools, Stone Drills, Dies, Mill
Picks, Edge Tools, Scissors, Razors, Scythes, Gun Lock Springs,
Wach Springs ; Emery Wheels, different kinds ; Tempering Liquids, 7
kinds; Metallic Tempering Bath ; Case Hardening, 6 ways ; to Kestore
Burnt Steel, 4 ways; Annealing Steel, &c.; to toughen and jmprove
goor Steel and lron; to Reduce Oxides; Alloys for Gold, 187 kinds,
Silver, 24 kinds, Brass, 45 kinds, Bronze, 14 kindas, Antifriction Metal,
20 kinds, Britannia, 22 kinds, German Silver, 13 kinds, Type and
Stereotype Metal, 10 kinds. éhenp solders, 47kinds, Gold and Silver
solders, 26 kinds; 79 Comgositiom for Locomotives, Organ Pipes,
Pumps, Clocks, Toothed Wheels, Telescopes, Reflectors, Plated Goods,
Albata, British Plate, Bidery, Birmingham Platin, Electrum, Pinch-
beck, Oreide, Rivets, Pewter, Gilding metal, Muntz metal, Pot metal,
Steam metal, Queen’s metal, Prince’s Meial, Bath metal, Sheathin
metal, Shot metal, Gun metal, Gongs, Cymbals, Moulds, Silvere
Glass, Mirrors, Electrical Machines, &c.; 26 receipts for Tinning,
Blueing, Galvanizing, Coppering, Brassing, Zincing, and Enamelling
on metals ; 77 receipts for Bronzes, Dipping Acids i,ncquers, Paints,
Japans, Inlaid Mother o’ Pearl, &c., for metal worfc. Bronze Powder,
§ kinds, 24 receipts for Coloring, Gilding and Plating; 352 very val-
nable receipts for Watch, Chronometer, Clock and jewehy Wworks
Over 600 reliable processes for Iron, Steel, Saw, Tube, Chain, Anvil,
Sewing Machine, Gas fixture, and Fire-arm Manufacturers, Master
Meck Machinists, Engineers, Black hs, H Carriange
and Wagon Makers, Iron, Malleable Iron, Brass, Type, S’tereatypa
snd Bell Founders, Pattern Makers, Refiners, Gunsmiths, Locksmiihs,
Cutlers, Millers, Millwrights, Coppersmiths, Gas and Steam Fitters,
Plumbers, Marble workers, Tl’nmen, Opticians, Wood Engravers, Die
sinkers, Stencll cutters, &c. Glass, 25 kinds, Colored Glass, Class
Stalning, Etching, and China Decoration, 23 receipts. To Gild Glass
Signs, 5 ways 3 Stains for Wood, 48 kinds ; Polishes, 14 kinds; Wood
filling, 10 km({i; Oil Finishes, 6 kinds. 370 receipts for House, Sign
Ship, Carriage and O tal Painters, G , Cabinet an
Musical Instrument Makers, Gilders, Carvers, Polishers, Picture
Frame Dealers, Varnlshers, Stucco Workers, &c.; 40 receipts for Ce-
ments and Glue, 60 ReceB)tl for Tanners, Boot, Shoe and Harness
Makers, 150 receipts for ﬁrs, Bleachers, Hatters, Clothiers, &c.
For Dentists, 25 receipts; Moulders’, Pattern and Model Makers’
Tables, Weightsof [ron, Steel, Brass, Copper, Lead, Russia Iron, Lead
Pipe, Strength of Cast Iron Columns, &c., at sight. ' Estimates of Sup-
{llel for Lumber Camps. Estimates for Makons, Plasterers and Con-
ractors, Diagrams for Machinists. Full inastructions for making
Artificial Flowers, Fruit, &c., for taking Ferrotype, Tintype, and
other positive pictures; for Makng, Bottling and preserving all kinds
of Ales, Wines, Spirits, &c., 150 receipts. For manufacturing Confec-
tionery of all kinds, 120 receipts. The whole Art of Brewing ; Cage
Birds and their Diseases, Taxidermy ; Rules for the games of Hilliards,
Pool, &c. Book-keeping, by both double and single entry, condensed
and . ve; valuable inf for Farmers, in regard to
Horses, dattle, Pouftry, Composts, &c. More than 1100 receipts for
Cooking Baking, Preserving, Plcf:ling, &ec.; the whole Science of
Carving, &c., &c. There s so much in this work that is valuable, that
we can only here give a faint idea of itscontents. It isthelargest and
most uufu{work ever published, for the price. Will be sent by niail,
postage paid, on recelpt of Two Dollars. Agents Wanted. Address
all communications to the Empire State Publishing Co., New York,

P. O, Box 3756,
GUILD & GARRISON,

34 to 44 First St.,

Williamsburgh, N. Y.,

- Manufacturers of

5l STEAM PUMPS
: for all purposes.

; 3 Also Vacuum Pumss,
B Yacuum Pans an

THE. = e,

ELOW

Steam Engine.

In this line of business they have had OVER THIRTY ;

BOTH PORTABLE AND STATIONARY.

The CHEAPEST AND BEST in the market.
Sendfordescriptive circular and price list.

H. B. BICELOW & CO,,
New Haven, Conn.

For showing heat of
Pyromet’erSO Ovens, Hot Blast Pipes,
Boiler Flues,
HEN

Super-Heated Steam, Oil Stills, &e.
RY W. BULKLEY, Sole Manufacturer,
149 Broadway, New York.

Drop Hammers and Dies, for work-
ing Metals, &c. THE STILES &
_(E; RKER PRESS CO., Middletown,
onn.

TAKE IT EASY,

Common-Sense Chairs
and Rockers.

With or Without Reading Table.
Forsale by thetrade. Manufactured
by F. A. SINCLAIR,

Mottville, N. Y.
Send Stamp folr;is{uustrated Price

PUNCHING
PRESSES.

Every Chair Stamped and Warranted.
PERFECT

NEWSPAPER FILE

The Koch Patent File, for preserving newspapers,
ma(fa.zines, and pamphlets, has been recently improved
and price reduced. Subscribers to the SCIENTIFIC AM-
ERICAN and SCIENTIFICAMERICAN SUPPLEMENT can be
supplied for the low price of $1.50 by mail, or $1.25 at the
office of this paper. Heavy board sides; inscription
*SCIENTIFIC AMERICAN,” in gilt. Necessary for
every one who wishes to preserve the paper.

ddress
MUNN & CO,

Publishers SCIENTIFIC AMERICAN.

Steel Castings,

Fr m #{to 10,000 1bs. weight, true to pattern. An invalu-
able substitute for forgings, or for malleable iron cast-

ings r.et%uirincg H%-eat stren%th. Send for circular and
rice list to STER STHEL CASTING COMPANY,

VELINA STREET, PHILADELPHIA, PA.

Mezile

L

Small Tools of all kinds; also GEAR WHEELS, parts
of MODELS, and materials of all kinds. Castings of
Small Lathes, Engines, Slide Rests, etc. Cataloguesfree.
GOODNOW & GHTMAN, 23 Cornhill, Boston, Mass.

THE BEST

AND MOST ECONOMICAL

Boiler Feeder

FBIEDMANN’S INJECTOR,

MANUFACTURED BY

NATHAN & DREYFUS, New York.
108 Liberty St.

Send for Circular,

PATENT

fact that this shafting has

h, afiner finish, and is truer to gauge, th
otherin use, renders itundoubtedly th e most economical
We are also the sole manufacturers of the CELEBRATED
COLLINS’ PAT.COUPLING, and turnish Pulleys, Hangers,

The

stre greater

5 per cent,
t an any

etc., of the most approved stsles. Price list mailed on
apulication to JONES & LAUGH
Try Street, 2d and 3d_Avenues, Pittsburgh, Pa.
190 S. Canal Street, Chicago, 111, and Milwaukie, Wis.
8 Stocks of this shafting in store and for sale by
FULLER, DAN Boston, Mass.
GEO. PLACE & CO., 181 Chambers 8t., N. Y.

MACNHINISTS’ Tools.

EW AND IMPROVED PATTERNS.
Send for new iilustrated catalogue.

Lathes, Planers, Drills, &ec.
NEW HAVEN MANUFACTURING CO.,
New Haven, Conn.

HARTFORD
STEAM BOILER

Inspection & Insurance
COMPANY.

W.B. FRANKLIN, V. Prest. 1. M. ALLEN, Pres.
1. B. PIERCE, S¢cy.

TURBINE WATER WHEELS.—A RE-
PORT of the official Tests of Turbine Water Wheels
made during the Centennial Exhibition of 1876. With
thirty-one illugtrations. Embracing Drawings and De-
scnémons of the Apparatus used for each test. The
Instruments employed for determining the Power and
revolutions of each wheel. Engravings and descriptions
showing the Construction of the wheels that exhibited
the Greatest Efficiency. Table showing the Names of
the Exhibitors of the several wheels tested. Date of
each test. Diameter of wheel. Fraction of gate.
Weight on the scale in pounds. Revolutions per minute,
Horse-power of wheel. Head on wheel, in feet. Head
on weir, in feet. Flow over weir. Head on weir due to
leakage. Horse-power of the water used. Percentage
of efficiency realized by each whed. Together with
other valuable and interesting particulars. Contained
in SCIENTIFIC AMERICAN SUPPLEMENTS Nos. 59 and 61.
10 clts. each. To be had at this office and of all news-
dealers.

ROCK DRlLL}l\I:IDG MACHINES%;
“AIR COMPRESSORS. -

MANUFACTUREDBY B0 eienRockDane Co.-
SEND FOR PAMPHLET. . FITCHBURG MASS.

WATER SUPPLY FOR TOWNS AND
VILLAGES. By CLARENCE DELAFIELD, C.E. A Con-
cise and Valuable Report, showing the Cost and Merits
of the Various Systems—Discusgion of the Holly System,
its Merits and Defects—The Reservoir System, with
Pumps, Cost, and advantages—Results obtained and
Economy of Use of Various Systems in Different Towns,

-with names and Duty realized, Facts and Figures to

enable Town Committees to judge for themselves as to
the system best suited for their wants—The Best Sources
of Water Supnly—Water-Bearing Rocks—Artesian Wells,
their feasibility, excellence, and Cost of boring—Im-

ortance of Pure Water—How Surface Water is Ren-

ered Impure—Cost of Water Pipes, from 2 to 12 inches
diameter, for towns, including layingl. all labor, materi-
als, gates, joints, etc. Estimates of Income and Water
Rates for supply of 1000 Buildings. Price, 10 cents.  Con-

tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 27,
to be had at thisoffice, and of all News Dealers.

© 1877 SCIENTIFIC AMERICAN, INC

THE TANITH CO.,
STROUDSBURG, PA.

EMERY WHEELS AND CRINDERS.
GEO. PLACE, 121 Chambers St., New York Agent.

$3,. PRINTING PRESS |

Pes. etc., equal
to any press. Larger sizes for large work,
J Do your own printing and adyertising and

save money. Kxcellent spare hour amuse-
ment for old or young. Oritcanbemade
money making business anywhere. Send

3c. stamps for large catalogue to
KELSEY & %0., Manufacturers,
Meriden, Conn,

Paints, Roofing, Steam Pig:e and’ Boiler Cov=
erings, Steam Packing, Sheathings, Fire, Acid, and
Waterproof Coatings, Cements, ete. Send for Samples, T1-
lustrated Catalogues, Price I"ists. ete.

§7 MAIDEN LANE, NEW YORK.

Mill Stones and Corn Mills.

We make Burr Millstones, Portable Mills, Smut Ma-
chines, Packers, Mill Picks, Water Wheels, Pulleys, and
Gearing, specially adapted to Flour Mills. Send for

catalogue.
J. T. NOYE & SON, Buffalo, N. Y.

P.BLAISDELL & CO,,

Worcester, Mass.,

Manufacturers of the Blaisdell Patent Upright Drills
and other first-class Machinists’ Tools.

Niagara

ESTABLISHED 1826.

CHARLES B. HARDICK,
hkNo.23 Adams Street,
BROOKLYN, N. Y.

GLASS O!ILERS. c%%?i‘ﬁ%nsle\!}%ﬁ%frﬁgﬁh.
THE
@ * e *
Sriendific dmerican,
The Most Popular Scientific Paper in the World.
THIRTY-SECOND YEAR.

Only $3.20a Year, includingPostage. Weekly.
32 Numbers a Year.

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful information, and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, etc.

All Classes of Readers find in THE SCIENTIFIC
AMERICAN a popular reswme of the best scientific in-
formation of the day; and it is the aim of the publishers
to present it in an attractive form, avoiding as much as
possiblo abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. [t is promotive of knowledge and progress in
every community where it circulates.

Terms of Subscription.—One copy of THE SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subseriber in the United States
or Canada, on receipt of three dollars and twenty
cents by the publishers; six months, §1.6); three
months, $1.00.

Clubs.—One extra copy of THE SCIENTIFICAMERI-
CAN will be supplied gratis forevery club of fivesubscribers
at $3.20 cach; additional copies at same proportionate
rate. Postage prepaid.

Ono copy of THE SCIENTIFIC AMERICAN and onc copy
of THE SCIENTIFIC AMERICAN SUPPLEMENT will be sent
for one year, postage prepaid, to any subsecriter in the
United States or Canada, on receipt of seven dollars by
the publishers.

The safest way to remit is by Postal Order, Draft, or
Express. Money carefully placed inside of envelopes,
securely sealed, and correctly addressed, seldom goes
astray, but is at the sender’srisk. Address all letters,
and make all orders, drafts, ete., payable to

MUNN & CO,,
37 Park Row, New York.

NOTICE TO FOREIGN SUBSCRIBERS.

The new Postal Union now offers special facilities for
. the regular and speedy transmission of the SCIENTIFIC
i AMERICAN direct from the otfice of publication in New
| York to subscribers in foreign countries. The subjoined
: table exhibits the yearly subscription prices of the
! SCIENTIFIC AMERICAN and SUPPLEMENT in the principal
l foreign currencies, payable in advance :

The prices are

for one year's For_ | SCIENTIFIO
subscription, in- | SCIENTIFIC | SUPPLE- AND SUP-
cludingthe post- | AMERICAN. | MENT. PLEMENT

age.

20

Ft

The best way to remit is by Postal Order. Make the
order payable to MUNN & CO., New York, United States,
and forward the order to uswith the name of the sender
and the address to which the paper is to be mailed.

MUNN & CO.,
Publishers SCIENTIFIC AMERICAN,

New York.

HE ¢ Scientific American” is printed with CHAS.
ENEU JOHNSON & CO.’S INK, Tenth and Lom-
bard Sts., Philadelphia, and 59 Gold St., New York.






