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FIRELESS LOCOMOTIVES FOR STREET RAILWAYS,

Some time ago we gave illustrations in the SCIENTIFIC
AMERICAN of examples of the fireless locomotives as then
used in New Orleans. The motive power of these engines
is derived from a supply of hot water with which a large
tank on the engines is charged from stationary. boilers.
These experiments were attended with more or less success,
8o that about a year and a half ago the Crescent City Rail-
road Company of New Orleans gave an order to Mr. Theo-
dore Scheffler, a mechanical engineer of Paterson, N. J., for
eight engines of this kind to be built from his designs.
These engines were built and have now been at work for
about a year. The engraving, which is from the Radlroad
Qazette, represents one of them without its cab. The con-
struction is thus shown more clearly than it would be with
the cab on the engine.

It has a cylindrical tank, 31 inches in- diameter and 9 feet
long, for holding the hot water. The capacity of this tank
is about 300 gallons. The driving wheels are 80 inches in
diameter, and the leading wheels 20 inches with a wheel base
of 5 feet 7 inches. The cylinders are 43x10 inches. The
valve gear consists of a main valve, which works full stroke
at all times, and controls the exhaust, with a steam valve on
top worked by a link, which governs the admission. Both
valves are, however, worked by the same link. This valve
gear has been patented by Mr. Scheffler, who has promised
us a detailed drawing, an engraving of which we expect to
publish soon. The whole weight of the engine with the
tank full of water is 8,700 1bs.

The tanks are charged with water from a stationary boiler
which is heated up to a temperature due to a pressure of 220
1bs. per square inch. With such a charge the engines run
about six miles with an ordinary loaded street car; the
pressure in the tank at the end of the runis then reduced to
about 40 lbs.

It is of course important to use the steam with the utmost
economy; and as the pressure varies between such wide
limits, the valve gear referred to was employed in order to
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regulate the supply of steam required by the cut-off alone,
and thus use the steam in the least wasteful way. The
separatc cut-off valve gives a much wider range of cut-off,
and thus permits a much more perfect adjustment of the
supply of steam than does the ordinary link motion with a
single valve.

The tank and the other parts of the maehine are all pro-
tected as perfectly as possible from radiation, and every
possible device is employed to use the steam economically.

The stationary boilers used are of what is called the sec-
tional or ¢ tubulous ” variety. They consist of sections of
68 two-inch inclined tubes, 7 feet long, which are attached to
ordinary tubeplates. On the outside of each of theseplates
is bolted a hemispherical cast iron cap, which incloses the
ends of the tubes.” Each cap is connected with a horizontal
steam drum placed above the tubes, 2 feet in diameter by 11
feet long. The water is of coursein the inside of the tubes,
between which and the hemispherical caps and also from the
latter and the steam drum there is a free communication.
Owing to the inclined position of the tubes there is a rapid
circulation of the water, and, consequently, it is not surpris-
ing that these boilers should be very efficient.

Although these engines have been working for nearly a
year, we have not been able to get very complete informa-
tion of their performance. One difficulty encountered was
in charging the boilers with water all heated to a uniform
temperature of 390 degrees, which is that of steam of 220 1bs.
pressure. Of course the water in the boiler, of whatever
temperature it happens to be, would rush into the tank as
soon as communicalion was opened between the two. It is
extremely difficult to have all the water in any boiler heated
to a uniform temperature, and therefore that with which the
tank is filled is usually below the temperature due to the
pressure in the boiler. At first sight it might be supposed
that hot steam could be admitted into the water with a per-
forated pipe or other means, and thus heat the water; but
when this was done it was found that the upper stratum of
water would thus become heated up to the temperature of
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the steam, or near to it, and that enough steam would soon
escape to the surface to make the pressure in thetank on top -
of the water equal to that in the boiler, after which the flow
of steam into the tank either ceased or was very slow, While
at the same time the lower stratum of water remained com-
paratively cold. This difficulty could probably be removed
by some means, but it is one which has been encountered
and which has interfered seriously with the success.of the
engines. At any rate it was found difficult to maintain a
pressure in the tank equal to the hoiler pressure after com-
munication between the two was cut-off. Usually in running
from the stationary boilers to the place where the engine
was attached to the car, the pressure would fall from 220 to
190 1bs., but the engine would then run a distance of 3}
miles and have 100 lbs. pressure in the tank at the end of
that distance. 'With 80 1bs. pressure the engine would pull
a car while the steam was cut off at 2 inches, or one fifth of
the stroke. It should be added that, as the city of New
Orleans is built on a level plain, there are no grades of any
consequence on this line, but it has curves of 85 and 40 feet
radius, around which the engines run without difficulty.
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Invisible Ink for Postal Cards,

The Deutsche Illustrirte Qewerbezeitung proposes the use of
what may be called ‘postal card ink,” for messages which
are sent on such cards or otherwise unsealed. A solution
of nitrate or chloride of cobalt, or chloride of copper,
mixed with a little gum or sugar, produces a * magic ink,”
which is made visible by warming, either by holding against
the stove or over a burning match. Potassium ferrocyan-
ide in solution may also beused; but this requires a devel-
oper, for which either copper or iron sulphate may be em-
ployed. Withthe former the writing —ill appear in brown,
and with the latter in blue color.
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DurABLE PAINT FOR OUTDOOR WoRK.—Grind powdered
charcoal in linseed oil, with sufficient litharge as a dryer.
Thin for use with boiled linseed oil.
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STAR, NEBULA OR METEORITE.

The spectrum of the new star in Cygnus, discovered by
Professor Schmidt, in Athens, in November last, has been
made the subject of investigations by Herr Vogel, and in
his recently published report he states that the spectrum
was a continuous one showing numerous dark lines and
bands, and several bright lines. It decreased rapidly in
intensity, and at three months after the star was dis-
covered became very faint. The most important phe-
nomenon, however, exists in the presence of the bright
lines. These, in some few star spectra, are believed to
result from gases which break forth from the interior of
the luminous body, where the temperature is higher than at
the surface, and in fact constitute a repetition of the same
phenomenon seen in the spectra of solar spots where incan-
descent hydrogen, rushing out of the hot interior, becomes
visible above the colder spots through the hydrogen lines
turning bright. Another explanation is that the atmosphere
of a star, consisting of incandescent gases, as is the case in
our sur, is, on the whole, colder than the nucleus, but with
regard to the latter is extremely large. Herr Vogel prefers
the last mentioned hypothesis and in further explanation
refers to a theory proposed by Zoellner and deduced from
Tycho’s observations—which is that upon the surface of a
star, through the constant exhalation of heat, the products
of cooling, which in the case of our sun we call sun spots,
accumulate in such a way that, finally, the whole surface of
the body is covered with a colder stratum, which gives less
light or none at all. Through a sudden and violent tearing
up of this stratum the interior incandescent materials which
it incloses must naturally break forth, and must, in conse-
quence, according to the extent of their eruption, cause
larger or smaller patches of the dark envelope of the body
to become luminous. To a distant observer such an erup
tion from the hot and still incandescent interior of a heav-
enly body must appear as the sudden flashing up of a new
star. Herr Vogel thinks that the spectrum shows beyond
doubt that the decrease in the light of the star isin connec-
tion with the cooling of its surface.

Herr Vogel’s investigations were completed in March last,
and since then remarkable changes have occurred in the
spectrum. The star, when discovered, was of the 3d mag-
nitude, and is now less than the 10th. On September 3d it
was discovered that its continuous spectrum had entirely
vanished, and that all the colors save one had disappeared.
On the following day Lord Lindsay, at his observatory in
Scotland, obtained measurements of the wave lengths of the
i bright lines and found the wave length for the nucleus to be
in millionths of a millimeter, 4986, and with the extreme lim-
its of the spectrum, between 500°8 and 493'5. In a recent
letter to the London Z7%mes, Lord Lindsay points out that
these lines are probably identical with the lines, measured
by D’Arrest, in the spectra of the nebule in 1872, and adds
tthat < we have the extraordinary case of a star appearing
suddenly in the heavens, giving a bright line spectrum,
proving 1incandescence, and in the course of a few months
its light becoming purely monochromatic. There is little
doubt but that this star has changed into a planetary ne-
bula of small angular diameter, though such a result is in
| direct opposition to the nebular hypothesis.”

ProfessorLockyer,in a communication to Nature, disagrees
with both of the disagreeing doctors above quoted. He
says if any star were to become a ‘‘ world on fire,” or in
other words should have its incandescence increased, that
thousands of years would be necessary for the reduction of

|that if the incandescence observed came for instance from
the collision of two stars, each of them half the mass of the
isun, moving directly toward each other with a velocity of
476 miles per second, light and heat would be provided
which would cover the present rate of the sun’s radiation
for a period of 50 million years. Now the reduction of
light of the new star was exceedingly rapid, so that, argues
Professor Lockyer, we are driven from the idea that it was
produced by the incandescence of any large mass of matter.
It might be due, however, to that of a small mass of meteor-
ites, and he goes on to show that such a mass at a tempera-
ture higher than that found to exist in a comet’s head would
give the hydrogen spectrum which was discovered with
such richuess in the spectrum of the new star, and which is
represented in the spectra of most nebule. 1f further we
accept the bright line observed in the star to be veritably
the chief nebula line, then, as it is well known that within
certain limits the lines in the spectrum of a compound body
get brighter with decrease of temperature (because at the
higher one the compound almost entirely ceases to exist as
such, and we get the lines of its constituents), it isa fair
theory to suggest that the nebula line may belong to a com-
pound, which may contain hydrogen as one of its constitu-
ents. To sum up the new star is (1), according to Vogel, an
old star cooled and now breaking out again; (2) according to
Lord Lindsay, a nebula; (3) according to Professor Lockyer,
meteorites. Views could scarcely be more dissimilar, and
as in the famous Reynolds, Henry, Tyndall, controversy on
sound in the atmosphere, three most learned of doctors once
more differ. Meanwhile, if any other astronomer wishes to
investigate the subject, he will find the star during the pres-
ent year in right ascension 21h. 36m. 52s. and declination
north 42° 16’ 53". Its magnitude is 10°5, and it is of a faint
blue color situated near another star of the same size rather
red. It willbe visible, crays Lord Lindsay, with a 5 inch
telescope, and the spectrum can be seen by a small direct
vision prism outside the eye piece.
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- ( light to its original intensity. Mr. Croll has recently shown |
1. ENGINEERING AND MECHANICS.—New Steamer for Shallow Water |

PRACTICAL EVOLUTION.

It has been reserved for a German lady, Fraulein Marie
Von Chauvin, to accomplish one of the most remarkable
feats in evolution on record—the changing of an amphibious
gilled double-breathing animal into one that is a lung-breath-
ing and land-inhabiting. The subject was the Mexican gilled
salamander or axolotl. As far back as 1867 Dumeril noted
that, out of many hundred of these creatures in the Jardin
des Plantes in Paris, thirty lost their gills and assumed the
form of the distinct amblystoma, a true land salamander,
breathing air only by lungs. No cause could be assigned
for this change, as all the axolotls were exposed to precisely
similar conditions. Nor did the excision of the gills of one
that had not changed throw any light on the matter, because
a new set of gill tufts soon grew out again.

Fraulein Van Chauvin owes her repeated success to grad-
ually accustoming the animal to life on land and exercising
constant care as to its health and diet. Five strong axolotls
were selected and were first kept in shallow water. Here
they did not thrive, and the bolder measure of putting them
directly on land was resorted to. ~Tepid baths twice a day
kept up cutaneous respiration, and during the intervals be-
tween the baths wet moss was packed against the bodies.
The mode of feeding was ingenuity itself. An earth worm
was inserted in the axolotl’s mouth as far as possible. Then
the worm’s tail was pinched until it wriggled so far down
that the axolotl was obliged to finish the swallowing whether
he liked it or not. Three of the animals persistently ejected
their food, and, after fifty days’ sojourn on land, died, or
rather committed suicide, by starvation. The survivors,
however, even after a few days showed a marked decrease
in size of gill tufts and tail fin; before long, when put in
water, they struggled to get back to land. Furtherchanges
went on; the skin was cast repeatedly, the gills slowly dis-
appeared, and the gill clefts closed. The eyes became larger,
and the skin, from being black and shiny, turned brownish
violet black with yellow spots. Finally, the complete ambly-
stoma form was assumed and with the amblystoma nature,
the animals developing an astonishing greediness.

It is stated that the gills and tail fin seemed to shrivel by
actual drying, through the action of the air, and that they
were not absorbed by the vital processes of the animal itself.
This is considered by Professor Huxley to be a most interest-
ing point, as it shows how the first air-breathing amphibia
may have been evolved from double breathers by a succes-
sion of dry seasons, that is, by purely mechanical causes.

—— et r—
THE ABOLITION OF MODELS.

The recent fire in the U. S.Patent Office destroyed about
one hundred and thirty-six thousand old models, forty-nine
thousand of which belonged to rejected cases. The loss is of
no great importance, as, at the present rate in which models
are being sent to the Patent Office—some twenty thousand a
year—but a short time will elapse before the places of those
burned will be supplied. In one respect, the conflagration may
lead to a good result, as it makes an excellent opportunity for
Congress to amend the patent laws by dispensing with the
present system of official examination, and also with the re-
quirement of models.” The latter chiefly benefit the Patent
Office examiners, and that in no wise materially or indispen-
sably. On the other hand, they are a source of expense to
inventors, often largely augmenting the cost of a patent and
increasing the hardships of those who have already resorted
to self-denying expedients to raise the funds to pay the reg-
ular fees. In this case, to abolish models would tend to
stimulate invention.

‘When our patent laws were enacted in 1790, the model
was a useful provision. Knowledge of the art of drawing
was not widespread, and the number of devices patented
was so small—the total number of patents in 1791 was 33,
and in 1792, 11—that perhaps the best way to make the in-
vention known was to produce it in miniature and display
it in the capital city of the country. But now, when not
only the number of patented devices has so enormously in-
creased, but also the means of spreading information con-
cerning them in almost like proportion, when the inventor
can obtain at moderate cost accurate drawings and exact de-
scriptions of his device, or can himself easily acquire the re-
quisite draughting skill, the model piays little part in con-
veying the idea to others. Photography, unimagined when
the patent laws were framed, now admits of the production
of the most minute and perfect representations of inventions;
and by the various processes of photo-engraving, etc., draw-
ings and plans can be multiplied indefinitely.

Models, as records, but poorly fulfil their purpose. They
occupy large spaces, necessitate especial care for their pre-
servation, and, as the past fire shows, furnish an enormous
mass of dry painted and varnished combustible matter,
which burns like tinder. There is more sentiment than
sense in the oft-repeated assertion that they constitute a
great national museum, wherein the rise and progress of
American invention can be studied. As for any one over-
hauling the chaos on the Patent Office shelves, examining
even each specimen of a class, and discovering in each the
peculiar advance which it may shadow forth, it is simply a
physical impossibility. Long rows of models look impres-
sive, and the average visitor is quite willing to let his imagi-
nation have free jein as to their signification; but the best
that can be truly said of them is that, while some are in-
trinsically interesting as historical relics, the majority con-
stitute a monument showing onlyin the aggregate how pro-
lific is the genius of the American inventor. In Europe,
where a patentsystem has existed for nearly three enturics,
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and in other countries, models are not generally required,
and the necessity for them has not been found to exist.
In brief, they have come to bear the same relation to our

- patents as does the pound or so of yellow wax which the

English fasten to their patent document. The wax is of no
use, neither is the toy model, except that both tend to create
an impression (literal and metaphorical) of useless formality.
——— et ———————————
POSTAGE STAMP INVENTIONS.

‘We have heretofore called attention to the need of an in
vention in postage stamp cancellation, whereby the fraudu-
lent re-use of stamps can be surely prevented. A consider-
able amount of ingenuity has been expended in this line, but
up to the present time, we believe that no method, sufficiently
effective and practical for adoption by the Post Office Depart-
ment, has made its appearance; and the important problem
still remains unsolved. For the benefit of those who may
wish to study the subject, we will briefly recapitulate the
general nature of the principal devices.that have, thus far,
been produced. '

1. Coupon stamp. A stamp partially gummed, one end
to project from the letter, the stamp to be cancelled by tear-
ing off the projecting end. A modification consists in leav-
ing the center portion of the stamp ungummed; center to be
torn out by an instrument, and cancellation thereby effected.

2. Cancelling the stamp by means of indelible ink. Can-
celling by means of ink of same kind as that used in print-
ing the stamp. Cancelling by means of chemical ink.

3. Cancelling by means of instruments that cut the face of
the stamp.

4, The use of stamps so made and printed that, on re-
moval of the stamp, the color or ink is stripped from the
stamp and left adhering to the envelope.

5. Combining explosive materials with the gum of the
stamp, in such manner that, when the stamp is struck by a
suitable instrument, an explosion results and the face of the
stamp is burned.

6. Cancelling by means of red hot irons, or other appar-
atus for charring the face of the stamp.

7. Printing the stamp with chemically prepared ink of
such a nature that, when warmed up to a certain degree of
heat, the face of the stamp is permanently changed in color.

8. Elongating the envelope, placing the stamp on the
elongated part, cancelling by punching through the stamp
and envelope.

We do not wish to be understood as saying that none of
these methods can be made effective; on the contrary, the
probability is that relief will be found either in the perfec-
tion of some one of these plans, or in a combination made
therefrom.

At the present time, the method of cancellation is so de-
fective that thousands of stamps can be quickly cleaned, so as
to look like new, by means of a bit of rubber or a damp cloth.

Moreover, it is to be remembered that there are some
thirty-seven thousand post offices now open in the United
States; and that the department has no means whatever of
detecting the fraudulent re-use of old stamps therein. Any
postmaster or his boy assistant may remove the clean stamps
from the deposited letters and substitute old cancelled
stamps, that are not even washed. The department is, at
present, utterly unable to detect or stop this criminal prac-
tice. Herein is the answer to the question sometimes asked,
‘“ What becomes of the millions of old postal stamps?” in
the collection of which certain parties, in various localities,
are often so industriously employed.

The importance of a new invention that shall put a stop
to stamp frauds will be®understood when we remember that
the value of the postal stamps now yearly sold in this coun-
try is about twenty millions of dollars, and the aggregate of
stamps annually issued is seven hundred millions 1n number.

_—————
THE BORAX MINES OF NEVADA.—A VALUABLE
DISCOVERY.

Many of the most wonderful and valuable discoveries and
inventions, both ancient and modern, have been accidental.
Notable instances will be readily called to mind by the in-
telligent reader, not only of the discovery of gold and other
mines of great value, but also the germs of such great and
useful arts and inventions as printing, steam, electricity,and
various kinds of mechanism. Among the. modern and in-
deed recent discoveries of great value to mankind, one in
our country is particularly noteworthy. It isthat of the dis-
covery of a mine or vast bed of borax, by which a most use-
ful and necessary article, instead of being an expensive
luxury as formerly, is rendered so cheap as to bring it withy
in the means of all classes.

This remarkable discovery was made in Esmeraldo County,
Nevada, some four years ago, by a young man who was
prospecting for gold and silver mines. While thus engaged,
traversing mountains, cafions, and valleys on horseback,
he saw, in a valley known as Teel’s Marsh, what appeared
to be a vast bed of white sand, resembling dry sea foam,
The appearance was so novel and singular that he dis-
mounted and descended to -prospect the object. Upon ar-
riving at the place, he found it to be the bed of a dry lagoon
with the appearance of having been dry for centuries. Walk-
ing cautiously over the place, he found the surface to be soft
and clayey, and often sunk ankle deep. After an examina-
nation of the curious clayey deposit he put several handfuls
into his pockets, mounted his horse, and returned across the
mountains to his home in Columbus. There he handed the
contents of his pockets to an assayer, Who, after analysis,
pronounced it the richest sample of borax he had ever seen.

This fact at once created great excitement, and no little ex-
pense attended the necessary claiming, etc., on the part of
the fortunate discoverer. It soon proved tobe an enormous
lagoon or ceposit of crude borax, two and a half miles wide,
and five or six in length. It wasmore than one man could
properly manage, so a brother was sent for. and the two
(now widely known as the Smith Brothers, of Nevada and
New York) worked with a will, sparing neither time nor
money until the whole deposit was their property, and its
wealth being developed. They at once obtained boilers,
tanks, crystallizers, etc., from Chicago, and commenced
operations. The resultis that, in the course of three or four
years, the brothers have perfected an immense establishment
and are producing an enormous quantity of a chemically
pure article of borax, which stands first, and is in demand in
every household, to whom it is supplied by grocers and
druggists throughout the country. So important has this
new industry become that the eminent house of W. T. Cole-
man & Co., New York and San ¥'rancisco, some time ago
became the sole agents for the article, and they are now
pushing its sale in all parts of the world. We are indebted
to them for the foregoing particulars.

The most wonderful part of our story is that the vast de-
posit of borax in Teel’s Marsh reproduces itself every two or
three years, so that the supply will continue inexhaustible.
This fact (and the additional one that the article has been
put at the lowest figures) must prove a great benefit and
blessing to the people, for borax has become indispensable
for many purposes, being much used in the arts, the house-
hold, and asahygienicremedy. Indeed, the uses of borax are
so varied, and its properties so valuable, that those who have
thus cheapened its production—by discovery and improved
preparation—are entitled to rank among the few who have
bestowed lasting benefits upon mankind and the world.

_— -t —
PROTECTED WORKING MEN.

A correspondent, who states that he is a railway work-
man, sends us quite a lengthy letter of dissent from the
views expressed by us to the effect that working men should
learn to live on what they can honorably earn, and to adapt
themselves to the altered conditions of the labor market,
brought about by the general shrinkage in values and finan-
cial stringency. Our correspondent’s points are, first, that
railway companies and other large concerns are in the habit
of employing men from youth up at special work, until
such men ¢ become almost helpless when thrown out of
their accustomed employment,” and then, while the employ-
ers grow richer and stronger, they reduce the wages of their
employees until the latter ¢ sink gradually down to the level
of slaves.” That such concerns are morally obliged to look
after the well-being of their employees. Second, that, as in
this country part of the population ‘‘are driven to starva-
tion and despair,” and ‘‘cannot get the necessaries of life
easier than an isolated man in the wilderness,” then a bad
state of things exists, and the same is due to aggregation of
capital in improper hands, and against this working people
ought to be protected by unionms, etc. Third, that certain
people consider it to their interest to tyrannize over work-
ing men. Fourth, that there ought to be a safeguard against
all the above, and that the writer knows—no; the ScIEN-
TIFIC AMERICAN ought to discover—what it is.

Our correspondent writes intelligently, and his letter
shows him to be an educated man. Hence there is the less
excuse for his being a representative of a class of thinkers
among our working men, of whom we trust ard believe there
are few. He labors under the notion that working men, be-
cause they are working men, ought to have some special
privilege—ought to be exempted from the consequences of
conditions which affect every other soul in the community
—or, in brief, ought to be permitted to throw their share of
the burden on cther people’s shoulders and go scot free.
This is a confession of weakness and a virtual appeal for
charity, which every manly, strong-armed worker in this
country, we believe, repudiates from the bottom of his heart.
The men know, or ought to know, that their fortune depends
on their own efforts; that so long as work exists they have
the samie right to decide whether they will remain in any
one place, or pursue any particular branch of trade, or hire
themselves to any particular employer, as any employer has
to make a selection from their ranks. If a man chooses to
stay a lifetime in one piace, he does it for his own benefit;
and there is no law, moral or otherwise, to compel an em-
ployer to pay him more for doing so. Most employers find

it to their interest to retain old and tried employees, and

often to offer inducements to gain that end. But after all it
is a question of pure interest; and sentimentality—always
out of place in business dealings among mankind—has no-
thing to do with it. If work does not exist then, whatever
be the cause, the working men have only to use their eyes
and look about them to discover that it exists none the more
for other people, who are not directly regarded as belonging
to the working classes. That if there is no work for them
at the looms, there is none for the dry goods merchant in
his office; and so on through every branch of industry or
commerce. Unless, therefore, work can be created for all
the community, and every one helped and protected: a state
of affairs which the SCIENTIFIC AMERICAN, though never so
willing, honestly confesses its inability just at present to
bring about: we do not see how we can rationally undertake
to make the discovery toward which we are urged.

Our correspondent adds that we argue on the side of capi-
tal and against labor. We recognize no such distinctions.
‘We simply see some men employing, others employed, whose
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relationsto each otherand tothe community are based on a few
simple truths firmly grounded in justice and common sense.
These truths, and these only, underlie the views we express.
—_—————————tlp O ——— ———————
NOTES OF PATENT OFFICE DECISIONS.

PATENTS.—Mr. Gray, an inventor, sent to the Patent Of-
fice a drawing and specification relating to an 1nvention, and
requested that they might be filed in the secret archives as a
caveat. He represented himself to be, not the sole, but a
jomt inventor with another party of the invention repre-
sented in the papers.

The question was raised by the officer receiving these ap-
plications as to the propriety of putting on the record a
caveat relating to a joint invention without the signature
and oath of both inventors.

It will be remembered that caveat papers are simply pre-
liminary papers filed in the Office for the purpose of secur-
ing notice in case of interfering applications while the cave
ator is experimenting of maturing his invention. A caveat
cannot be merged into a patent, and is no foundation in it-
self for any such issue. As the only object in filing a cav-
eat is to obtain notice of interfering applications, the right
of one joint inventor to this notice should not be subject to
the control of his co-inventors. The Commissioner of Pat-
ents therefore decides that it is sufficient if a caveat is signed
by only one of two or more joint inventors.

TrADE-MARKS.—In the case of Cornwall and Brothers, the
trade-mark sought to be registered consisted of the word
‘Dublin,” to be printed on labels applied to boxes of soap.

It is a well recognized rule that the name of a district,
town or city cannot be appropriated as the exclusive pro--
perty of any one. In the case of Green (8 Official Gazette 729)
the Commissioner of Patents indicated the practice of the
Patent Office in regard to geographical names. If they arede-
scriptive of a certain place or locality where the goods or ar
ticles to which they are to be applied are produced, then they
are objectionable on the same ground that all merely de-
scriptive words are objectionable as trade-marks. The ap-
plicants, however, claimed that as they did not make their
soap in Dublin, Ireland, but in this country, the term ‘“Dub-.
lin” was not descriptive in any sense, but was an entirely
fanciful and arbitrary symbol. There was no evidence that
there was any soap on the market known as ‘“ Dublin ” soap.
If such fact had been established by the evidence; it would
have been the duty of the Patent Office to refuse registration
on the ground that the adoption of the same title by the ap-
plicants would be deceptive and a fraud upon the public.
Thus, for instance ‘“Dublin brown stout ” has a well known
reputation, and the fact of its notorious use would be con-
clusive evidence of fraud as against a citizen of another
place, who asserted the right to use the term in designating
his product. :

It further appeared, in thiscase, that there was an exten-
sive use, throughout the country, of labels applied to soap
manufactured by firms in this country, bearing the - titles
¢“Irish,” ¢ Limerick,” ‘“Scotch,” etc., and that the putlic
generally had become aware of their purely fanciful signifi-
cation. It did not seem likely, therefore, that they would
be deceived by the addition to this medley of the word
‘“Dublin.” Neither would the public, probably, be con-
vinced that a sudden importation from Dublin had taken
place. The acting commissioner decided that the word
“Dublin,” as above used, might be registered as a trade-
mark, assuch term thus used was not intended as, and had
not the effect of, a geographical word, and that in view of
the peculiar circumstances of the case it was also not de-
ceptive.

DecisioNs oF THE CourTs.—In the case of Perrigo vs.
Spaulding, a motion was made for an injunction against the
defendant on a bill in equity under letters patent granted to
one Birdsall—the assignor of complainants—to enjoin the
use of an infringing machine. Prior to this Birdsall had
sued the makers and vendors of the defendant’s machine,
and recovered from them their gains and profits for all ma-
chines made and sold by them, among which was the de-
fendant’s machine. The case was heard before Johnson,
Circuit Judge, who, upon the above facts, denied the injunc-
tion. The following rules arelaid down by the court:

When a patentee gets his remuneration by patent or li-
cense fee, a recovery of such patent or license fee from an
infringer and its payment authorizes the infringer to use
the particular articles for which such recovery has been
had.

When a patentee chooses to use his invention himself,
and finds his remuneration in the sale of the products of
its use, a recovery against an infringer, for profits and dam-
ages, will be limited to the profits and damages up to the
time of the recovery. Sucha recovery will not carry with
it any right to the further use by the infringer of the inven-.
tion.

‘Where the patentee sells his patented instrument or ma-
chine, for use by others, finding his remuneration in the
profit of the sale of the manufactured machine or instru-
ment, a recovery of profits and damages from the manu-
facturer of an infringing machine is a full compensation
of hisinjury, and places him in the same position as if he
had made and sold the machine himself, and confers on the
machine the right to be used while it lasts.

‘When a full recovery and satisfaction from one party has
been had, the patentee has obtained all that the law gives
him, and the particular article or machine becomes, in effect,

Jlieensed by the patentee, and may be used so long-as it lasts,

free from any further claim by the patentee.
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THE MANUFACTURE OF PLUMBAGO CRUCIBLES,

““Dutch pots” was the commercial name for plumbago
crucibles, up to forty-five years ago. The Kaufmans, of
Obernzell in Bavaria, were the only manufacturers in the
world, and their limited production found but restricted use,
for melting pots were more commonly made of clay and
sand. At the present time American plumbago crucibles,
made of American black lead from the mines near Ticon-
deroga, N. Y., of better quality and cheaper in price than
the Bavarian pots, are sold in Obernzell itself. More are
sent to Germany than to any other country, and they have
driven ““ Dutch pots” out of market after market; until,
now to be found in every metal working district, they have
taken their place in that long list of industrial exports in the
constant growth of which may be discerned the promise and
potentiality of the United States becoming the greatest ex-
porting nation on the globe.

Graphite, plumbago, or black lead—the names are syn-
onymous—is extracted from the mine either in the foliated
or the granular form. For crucible manufacture the first
mentioned variety is used, and of the quality known as
‘“prime lump;” and in the works of the Joseph Dixon Cru-
cible Company in Jersey city (to the President of which
corporation, Hon. Orestes Cleveland, we are indebted for
the facts here presented) the' first process which it under-
goes is that of grinding in so-called ‘“cannon ball ” mills.
A section and plan of one of these machines is given in the
engraving. A is a heavy iron saucer-shaped receptacle,
having an aperture in the center, across which extend arms,
connecting it to the central shaft, B. This shaft is rotated
by the pulley shown in the direction of the arrow. Above
the saucer is a disk, C, see plan view, in which are four re-
cesses. In these recesses and resting on the saucer below
are four thirty-two pound cannon balls; and attached to the
middle of the disk is a sleeve, D, enclosing shaft, B, and
carrying a pulley, by which it is rotated in a direction rela-
tively opposite to that of shaft, B. A casing surrounds the
mill, and through this casing at its center the graphite
enters, emerging below through the funnel, E, whence it is
taken away by an elevator. When the graphite enters, the
centrifugal force generated by the swiftly rotating parts
throws it outward so that it may be at once acted upon by
the balls. Wear by the latter on the disk is prevented by
steel pins, F. It will be obvious that under this condition
the heavier particles of the material will approach nearest
the circumference while the finer ones will arrange them-
selves in the order of their weights toward
the center. Consequently the finest ground
graphite will always be that which is es-
caping from the mill, while the grinding
parts constantly act on the coarser por-
tion. The substance really therefore is
ground but once, and there is no grind-
ing and regrinding of already sufficiently
pulverized material. In this way, we are
informed, the grinding operation is great-
ly facilitated and at the same time the ora-
phite is reduced to a degree of fineness
unattainable in the ordinary forms of
mill.

With the plumbago thus prepared is
mingled a small proportion of kaolin or
china clay, varying according to the use
for which the crucible to be made is in-
tended. Toevery 10 parts of graphite is
also added 7 parts of a gray clay which is
imported from Klingenberg in Bavaria,
besides a little ground charcoal, the latter
to secure porosity. These ingredients are
mixed dry; water is afterwards added and
the compound passes to a huge cast iron
cylinder capable of holding about 8 tons.
Here thorough stirring is done by means
of arms arranged radially on a central ver-
tical rotating shaft. Each arm, besides
having four vertical beveled blades, is
made flat above and beveled below, so
thatthe massundergoes a kneading which
secures its rapid and homogeneous mix-
ing.

The material emerges of the consistence
of thick mud, and is at once moulded into
crucibles. This is done either by hand or
by machinery, special formsbeing made
in the former way. The desired quantity
being weighed, the moulder shapes it into
an egg form and places it on the rotating
potter’s lathe before him. Then, with his
bare hands, he pressesit first into shape
resembling an apothecary’s mortar, then
his fist goes into the middle to form the
cavity, and then succeeds an indescribable
series of pressures and measurings, the
upshot of which is the completely formed
crucible standing on the wheel. A wire
run under it lvosens it from its support, it is lifted off upon
a board, and three squeezes between the hands convert it
into.a three-cornered vessel. It is then placed aside for
twenty-four hours to become dry.

The machine process is exactly the same as that in com-
mon use by potters for moulding plates, tea cups, etc. A
plaster mould is prepared, which is placed on the rotating
wheel. Into this the ball of graphite mud is placed; and as

the mould rotates, a former is brought down mnto it from
above, which carries the material out against the sides and
forms the inner cavity, according to gauges previously ad-
justed. The mould is then taken from the lathe; and after
the crucible has become dry enough, the latter is turned out,
placed upside down on the wheel, and its exterior smoothed
by hand.

The baking process, which next ensues, does not differ
from that followed by potters. Each crucible is enclosed in
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large fire clay vessels, known as ‘‘saggers;” and a number
of these are heaped up in the kiln. At the works visited by
us, there were two kilns, one capable of holding 60,000, the
other 80,000 ‘‘numbers.” A ‘“number ” in crucible mak-
ing means two pounds of material. When the baking is fin-
ished the crucibles emerge hard, and varying in color from.
grayish-white to blue-gray. The difference in hue is no
criterion of quality, and is simply dué to cracks or otherim-
perfections in the saggers.

In point of size, plumbago crucibles hold from 2 ounces
up to 600 pounds. Their average lifetime in brass making
is from 35 to 45 heats. Clay crucibles can be used but once.
For melting steel they will run from four to six times, and

THE BAROMOTOR.

longer if coated with a mixture of fire clay, plumbago, char-
coal (or better, gas carbon), and silica (pure fine quartz sand).
Care should be taken to remove slag from the surface after
each melting. Old steel pots are freed from slag, ground
up, and remanufactured into crucibles. The same ¢ metal ”
used for crucible making is also formed into plugs or valves
in the ladles used for conveying molten steel, made by the
Bessemer process, to the moulds. Plumbago crucibles may
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be generally employed, except in cases where a flux is used,
as the flux would eat the clay from the lead. In using them,
they should be kept in a dry place, the least dampness being
fatal. It is well, for the first time of running, to put the
crucible in the furnace at the time of lighting the fire, so
that it heats up gradually with its surroundings. The pot
should be placed in the fire and not on it, and the fire should
surround it to the very top.

‘We shall shortly present anotherillustrated article derived
from the same source, and describing the various processes
of lead pencil making and other industrial utilizations of
plumbago.

Tests for Copper Solutions.

The solutions of copper possess a blue or green color,
which they retain, even when considerably diluted with
water. With caustic potassa they give a light blue bulky
precipitate, turning blackish brown or blackish brown or
black on boiling the liquid. Ammonia and carbonate of
ammonia produce a bluish white precipitate, soluble in ex-
cess of ammonia, yielding a rich deep blue solution. The
carbonates of potassa give a similar precipitate to the last,
but insoluble in excess of the precipitate. Ferrocyanide of
potassium gives a reddish brown precipitate. Sulphuretted
hydrogen and hydrosulphuret of ammoria give a blackish
brown or a black one. A polished rod of iron, on immersion
in an acidulated solution, quickly becomes coated with me

tallic copper.
—_— e er—

THE BAROMOTOR.

The annexed engraving from the Revue Industrielle re-
presents a new man power or treadmill. The pedals are
pivoted to three levers which are journaled to the lower
crosspiece of the frame. The rear arms of the pedal levers
are shorter than the front arms, so that the operator issaved
the fatigue of lifting the leg which is in rear to any exces-
sive height. Tbe mode of connection of the levers to the
crank is plainly shown. To the latter is also attached a
hand lever, whereby the operator steadies himself and also
keeps the shaft over the centers. The inventor, M. Gaston
Bozerian, states that a speed of from 28 to 30 revolutions of
the fly wheel per minute can be maintained. developing
about 133 foot pounds. He has given to the apparatus the

above name.
—_—  —.ir—

The Balance of Trade.

There has been much muddying of the waters concerning
the exact import of the phrase, ‘“the bal-
ance of trade.” Wethink that the whole
difficulty in the proper understanding of
thig phrase grows out of the presumed ne-
cessity of applying a cast iron rule of in-
terpretations . to every country that has
commercial intercourse with the rest of
the world. There is, however, a vast dif-
ference between debtor nations and credi-
tor nations.

The United States is a debtor nation.
It owes large sums to other countries for
money borrowed for various national,
State, municipal, corporation and other
purposes. If, now, in addition to owing
the debts abroad, it should annually ex-
portless than it imports, undoubtedly it
would be increasing those debts, and if
this course were continued long enough
the country would he bankrupted. It is
because we have of late been exporting
much more merchandise than ‘we have im-
ported, and thus decreased our debts
abroad and our gold shipments, that we
say the balance of trade is in our favor,
and so it is, for we are paying our debts.
Great Britain is a creditor nation. Other
nations owe it large sums of money for all
sorts of loans-and investments. Much of
this indebtedness was created generations
ago, and some of itis of recent creation.
In all cases the loans and investments
were made from British savings, accumu-
lated by means of her wonderful indus-
trial policy. If, then, Great Britain should
in any one year or in any series of years
export less of her manufactured goods
than she imports of the raw or manufac-
tured products of other countries, t does
not follow, because the balance of trade is
nominally against her, that she is thereby
growing poorer. Not at all. In the very
excess of her imports over her exports
may lie her prosperity, for this excess may
represent the profits she is receiving upon
her investments in foreign countries. Of
course the more of her manufactured
goods Great Britain can export, the more
her commercial prosperity is enhanced;
but if her imports also increase the meaning is that her pro-
fits are increasing. Theabove is not the only explanation of
the balance of trade problem that might be adduced, but it is
theprincipal one, and for all practical purposes it is suffi
cient.—Bulletin of I. & S. Assoc.

—_—

‘WHEN pure, gallic acid forms small, feathery, and nearly

colorless crystals, which have a beautiful silky luster.
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Mysterious Fires in Petroleum Refineries.

A serious fire of a mysterious rature, occurred at the ex-
tensive works of the Standard Oil Company, at Hunter’s
Point, Long Island, at 10 A.M., on September 1. About
fifteen hundred barrels of petroleum had just been pumped
from the stills into a large new agitator, made of heavy
rivetted wrought iron sheets, lined with lead. The object
of this vessel is to allow mechanical agitation of the oil, after
sulphuric acid has been added, to further complete purifica-
tion; and the leaden lining was to protect the iron from the
acid. Itis stated that the workmen turned into this vessel
‘¢ a stream of cold water or steam,” and immediately the oil
inflamed, and could not be extinguished by all the efforts
of thireen fire engines, which soon arrived. By throwing
water, however, on the outside of the tank, the rivetted
seems were prevented from opening, and in the meantime
about 200 barrels of oil were drawn off to another tank. This
saving was soon stopped by the choking of the pipe with
the melted lead. The lossin oil was about $10,000 to $15,000,
and the cost of the agitator tank $20,000.

It appears from the reports of the workmen in the various
petroleum refineries that fires often break out in them in
spite of all precautions, and without any visible cause. Per-
sons familiar with the refining of petroleum also say that,

if cold water is poured on warm oil for the purpose of cool- |
roxygen and 11‘1 of hydrogen.

ing it, the oil will sometimes suddenly ignite. It is unfor-
tunate that, in this case, it is not certain whether it was
water or steam which was applied, but if the fire arose from
chemical action, the composition of the two substances was
the same, only the high temperature and vastly expanded
condition of the oxygen in the steam might have caused it to
unite rapidly with the carbon of any of the more volatile
portions of the partially refined oil, which might, by im-
perfect process, have been allowed to enter the agitator.
Petroleum is not spontaneously ignitable in air under ordi-

Fig. 1.

nary atmospheric conditions, but it is well known that
spontaneous combustion, though generally slow in inception,
often occurs rapidly from the quick absorption of oxygen
from water or damp air by highly carbonized substances, of
which special instances may be mentioned in lampblack
works, and places where charcoal finely pulverized is used.
In the former description of industry, care must
even be taken, especially in cool weather, to wipe the
inside of window glass, lest a few drops of condensed damp-
ness should furnish oxygen sufficient to start a fire, from
the avidity of combination which the floating, highly com-
minuted material has for oxygen. These andsimilar facts,
considered in connection with the chemicil constituents of
petroleum, may yield perhaps a clue towards the discovery of
the mysterious fires. Of course, there is another cause
which may exist in the fumes of naphtha (which often travel
long distances unsuspected), floating from the stills to the
agitators, and there, by some means, becoming ignited.
Petroleum is a compound of several hydrocarbons, the
average of the two elements being, say carbon 85 per cent,
hydrogen 15 per cent. Water is a protoxide of hydrogen—
that is, composed of two volumes of hydrogen to one of
oxygen; but, by weight, there are ‘n water eight parts of
oxygen to one of hydrogen—the percentage being exactly,
according to MM. Berzelius and Dulong, 889 per cent of
The latter gas is sixteen
times lighter than oxygen.—American Hxchange and Re-

view.
_— et —

How To SoFTEN RESIN.—Melt the resin, and while in a
state of fusion add tar. The proper degree of hardness can
be ascertained by dropping a small portion of the melted
mass into water.

- ——— —  —
THE luster of morocco leather is restored by varnishing
with white of egg.

CROSS SECTIONOF_VENTIPATOR

Fig. 2.
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ROOTS' BLOWER FOR MINE VENTILATION.

The Roots’ blower is a rotary air-compressing machine, as
distinguished from a fan which throws the air off by centri-
fugal action. In principleitis analogous to a blowing cylin-
der, with the difference that the air is expelled constantly
in one direction and in four distinct volumes at each revo-
lution of the blower; but with a blowing cylinder the direc
tion of the current of air'is altered at each end of thestroke.

Blowers of a capacity of 100,000 cubic feet per minute had
been constructed, and one of this capacity was employed for
working the Beach Pneumatic Railway under Broadway,
New York city. The leading feature of Roots’ blower con-
sists of two duplicate rotary pistons, fixed upon separate
shafts and working in a casing, which is provided with inlet
and outlet openings either at the top and bottom, or at the
sides, according to the position in which the machine 1s ar-
ranged. The rotary pistons in revolving are maintained in
their proper relative positions by gearing on the shafts, and
they revolve closely together, but not in actual contact with
each other or with the casing.

As a ventilator for mines the blower is shown in the ac-
companying cuts, for which, together with description, we are
indebted to The Bngineer. This ventilator has been fixed at
the Chilton Colliery, near Ferryhil], belonging to the South
Durham Coal Company, England, and was started at the be-
ginning of this year, it having been in constant work up to
the present time. It consists of the two rotary pistons, A A, .
Fig. 1, which are each 25 feet diameter and 13 feet wide, and
are built up upon steel shafts. Upon each of the shafts are
keyed five cast iron disk plates, C C, Fig. 3, having flanges
at their circumference which are all turned to exactly the
same diameter. In each disk plate there are three wrought

iron bars, D, Fig. 2, fixed on each side of the centre, and
reaching to the outside of the rotary piston; planed recesses
are provided in the disk plates to receive the bars which are

Fig. 4.
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also secured’to the disk plates by bolts turned to fit. The
outer ends of the bars are widened, and marked off and slot-
ted to the radius of the outer circle. Angle irons bent to the
radius of the outer circle are riveted to the extremities of the
bars, and are covered with } inch sheet iron plate; the cen-
ter circles are also covered with } inch sheet iron plates on
the turned flanges of the disk plates, C C. The sides, F F,

of the pistons are covered with wood, and the ends with sheet |

iron. These rotary pistons revolve in bearings fixed upon
deep cast iron girders, which form the framework of the
ventilator pit, and are connected at each end of the ventila-
tor by cross girders. The girders and the cast iron side
plates above them are planed on their inside surfaces, and
the stonework of the ventilator pit is dressed off level with
the planed girders.

The engines to drive the ventilator are | paper.

the case of a convolvulus, it has been shown by actual ex-
periment that when self-fertilized it only grows to a height
of five feet, while when cross-fertilized it will reach seven
feet and a half. So far, bees and flies perform the same
work, the difference between them being that the bees, as
we have said, love beautiful colors and fragrant odors.
More than this, each bee appears to have its proclivities, or
at any rate, its habits. Sir John Lubbock himself taught a
bee to go to a certain place for honey on blue paper for some
days consecutively. After his winged pupil had paid sev-
eral visits to the blue paper, some honey was placed on a
piece of orange-colored substance. The little insect was at
first in doubt, but after hesitation of a few seconds, it re-
jected the jaundice-lined repast, and dashed at the blue
From these tastes and fancies on the part of bees, it

a pair of 28 inches cylinders, Figs. 4 and 5, with 4 feet has in the course of long years come about that the plants

stroke, and provided with adjustable cut-off valves.
They are placed at right angles to the ventilator, and
are connected to it with bevel wheels 9 feet 2%

Fraw

who must exercise a judicious choice on his own account.
Nothing is more remarkable than the results which could be
effected in floriculture by those who have time and attention
to bestow upon it. There is no better instance than that of
the calceolaria. The ordinary calceolaria has a little yellow
blossom, three of which would lie upon a shilling. By care-
ful selection, plants can be produced of the most exquisite
and variegated hues, and of which a single blossom would
entirely cover and hide from the view a two shilling piece.
Here we have done for us in the course of a few generations
what nature, by the aid of her workers, the bees, might pos-
sibly have accomplished in the course of ages. Indeed, the
possibilities of floriculture are so infinite as to make it mat-
ter of regret that it should, like cookery and costume, have
been allowed, for want of that dignity which attaches itself
to a recognized science, to remain little more than a trade.

If, for instance, the same care were taken with the

cultivation of the water-lily that is bestowed on the

rose, what might not be the result? Why should

inches diameter, two bevel wheels being fixed upon

we not grow water-lilies the size of soup plates,

the crank shaft, each gearing into a bevel wheel
keyed upon the end of the ventilator shafts. The
engine beds are carried along and fixed upon a stay
girder, securely keyed and bolted to the main gird-
er, 3. The main girders are fixed 13 feet } inch
apart, therefore the clearance between the rotary
pistons of 13 feet and the sides of the ventilator pit
isonly } inch on each side. At each end of the
ventilator pit, and at the bottom on each side of the
inlet from the upcast shaft, adjustable packing
blocks of timber are fixed upon hinged iron frames,
and can be adjusted with screws and nuts; these
blocks are set up quite close to the periphery
of the rotary pistons within } inch. The clear-
ance between the periphery of one of the re-
tary pistons and the center circle of the other is
also the same, and thus in any part of the ventila-
tor the clearance for loss by returning of the air is
not morethan } inch. Between the packing blocks,
I T, the ventilator pit is dug out and lined with ce-
ment; but there is considerable space between the
layer of cement and the outside circle of the rotary
pistons, and dependence is placed only upon the
packing blocks tomaintain the tightness of the pis-
tons with the ends of the ventilator pit.

Chilton Colliery is a new pit raising 800 tons of
coal per day, and the present requirements in the
way of ventilation are amply met by running the
ventilator at fifteen revolutions per minute, giving
a calculated displacement of 87,000 cubic feet of air
per minute. At this speed better results would be ob-
tained by using only one cylinder, and letting the other
engine stand, as will be done in the case of repairs; the two
engines are only intended to be used when the ventilator is
working up to its full maximum quantity of 200,000 cubic
feet of-air per minute. The arrangement of the engine
house and ventilator building is shown in Fig. 5; the dis-
charged air escapes through perforated openingsin the roof,
and owing to the very large area of outlet from the ventila-
tor—the top of the ventilator casing being left entirely open
—the air that is being exhausted from the pit must necessa-
rily be delivered into the atmosphere at a lower velocity
than is usual with other ventilating machines. f

These blowers are manufactured by P. H. & F. M. Roots,
Connersville, Indiana. S. 8. Townsend, general agent.
Cooke & Beggs, selling agents, 6 Cortlandt street, New

York city.
- e el ——

Curious Proclivities of Insects.

This strange distinction between beautiful and hideous
plants was curiously illustrated by Sir John Lubbock, dur-
ing a recent address at Brighton. We find an
abstract in the London Zelegraph. Bees, it seems,
are fond of pleasant odors and bright colors, and
affect plants in which we ourselves take pleas-
ure. If a bee is watched in its progress through
a garden, it will be found hovering over migno-
nette, the roses, the tall white lilies, the lavender,
and all other flowers of bright color or sweet
scent. Flies, on the other hand, prefer livid
yellow, dingy red, and very unpleasant smelling
plants. The bee is a fastidious insect of sensi-
tive tastes. The fly is a species of insectoid vul-
ture, with a natural proclivity for carrion, or
anything resembling it. Any one who takes a
couple of plates and places them on the lawn, a
yard apart, putting on one a specimen of the
abominable underground fungus, the ¢ stink-

ROOTS' BLOWER FOR MINE VENTILATION.—Fig. 5.

which bloom by day have bright colors and a sweet smell.
Similarly night plants, although as a rule colorless, are yet
otten powerfully scented, the reason being that they are fer-
tilized by nocturnal moths, which have a sense of odor fully
as delicate as that of bees, and, like bees, are fond of honey.

Sir John Lubbock’s researches lead him to the conclusion
that these causes have been through countless ages acting
and reacting upon one another. The most lovely flowers
have attracted bees, and consequently the finest blossoms of

'the year have been cross-fertilized each by the other. Thus,

for century after century, lowers have been growing more
and more beautiful; while, strangely enough, a similar pro-
cess has been going on in the case of those plants which are
affected by flies, and their unwholesome and disagreeable
qualities have become intensified. When we consider the
law hereby indicated we gather from it a-practical rule, of
of which the skilled gardener ought to avail himself. Many
centuries have passed since the blind bard of Hellas assured
us that ‘‘such as is-the race of blossoms, such is that of
men.” Blossoms there are which the wind tosses to the
ground, but others, again, the wide wood bears when the
season of spring comes on. The practical distinction be-

horn,” and on the other a glass of moss roses,
will see that in a few minutes the foul-odored
fungus will be covered with flies, while the bees
will flock to the roses. It is to this love of bees
for beautiful colors and pleasant smells that we
owe our choicest flowers. Flowers, as Sir John
Lubbock pointed out at some length, and as is
now generally known, are principally fertilized by insects.
The bee flying from flower to flower carries the golden grain
from the anthers of one to deposit it on the pistil of the next.
Crossing in flowers tends, as in all other living things, to
improve the size, strength, and beauty of the species. Flow-
ers which are ‘¢ cross-fertilized ” by insects reach the high-
est state of excellence. Self-fertilization, according to Sir
John Lubbock, tends to dwarf the specimens. Indeed, in

with every leaf as mathematically perfect in dimen-
sions and outline as the leaves of a prize dahlia?
Why should not magnolias blossom in our hot-
houses four, five, or even ten times larger than the
present exquisite white flower with its tender flavor
of citron? The actual wants of life come before its
pleasures, in spite of the sneer of the Epicurean,
who gaid that if he only had the superfluities of this
world, he could do very well without its necessaries.
Flowers are as much a superfluity as are pictures,
or statuary, or Brussels lace, or mediseval furniture,
or Japanese china. Beyond all these things, how-
ever, they have about them a bright, fresh, and
wholesome influence of their own. If half the
money that is now wasted on mere freaks of fashion
were spent in systematic floriculture, the earth at
any rate would be made more beautiful, and a rea-
sonable and healthy occupation would be found for
many idle hands.
—————— A ——————
New Tests for Milk.

Dr. Heusner, of Barmen, has recently devized a
simple apparatus called a lactoscope, which is based
on the opacity of pure milk. It consists of two
round plates of glass about the size of a watch crys-
tal, placed parallel and held about } inch apart by a
metal strip, which passes between them, dividing
the space between them into two sections. In the
lower section is placed and secured some pure milk,
or, better, some permanent white fluid of precisely the same
opacity as pure milk. On one of the glass plates are some
fine black lines. The upper section is filled with the milk
to be tested, and secured by an elastic band. On holding
the apparatus between the eye and the light, the black lines
being on the side opposite the eye, the black lines will be
seen more distinctly through the less opaque medium. If
the milk to be tested is less opaque than the normal liquid,
as shown by the lines being more distinctly visible through
it, the milk has probably been watered or skimmed. Alone
this little apparatus, which sells in Hamburg for $1.87, is of
little use, but can prove useful in connection with the lacto-
meter, both to be followed, in doubtful cases, by a chemical
analysis.

In regard to the chemical analysis of milk, which is the
only reliable test of milk, Professor Lehmann, of Munich,
proposes the following modification to save time: A weighed
quantity, say 9 or 10 grammes of milk, is diluted with an
equal weight of water, and poured out in a thin layer upon
a porous plate of burnt clay, very dense and fine-grained.
The water of the milk, as well as the milk sugar, albumen,
and a portion of the salts dissolved in it, are absorbed by the
clay plate, while the total amount of fats and
casein in the milk remain on the plate in the
form of athin skin or film. This film is easily
removed with a horn spatula, and then dried and
weighed. If it is desired to determine the fats
alone, this film may be extracted with ether, and
thus the two most important constituents of
milk very quickly determined. In many cases
it is sufficient to know the total weight of the
principal solid constituents of the milk, hence
also the amount of water, for which scarcely
two hours are required. This method also pos-
sesses the advantage that a great number of sam-
ples can be tested at once without much trouble.
It also does away with the use of numerous
costly platinum dishes and troublesome water
baths, which are always getting dry if not care-
fully watched. The operation is so simple. that

FRONT ELEVATION OF ENCINE & VENTILATUR HOUSE

ROOTS’ BLOWER FOR MINE VENTILATION.—Fig. 6.

tween flowers and ourselves is that, while the years of man |

are threescore and ten, the blossom, as a rule, has a life of
a year only, and that in twelve years, by artificial selection,

you can effect for a plant that which natural selection in the '

case of man may possibly accomplish in a score of centuries.
In our gardens Sir John Lubbock’s friends the bees do their
work admirably. But in hothouses, where bees do not pene-

it can be used by any person who possesses an
accurate balance and set of weights.

Relative Strength of Wood and Iron.

Herr Hirn has been conducting a series of - ex-
periments in Germany on the comparative
strength of wood and cast iron in their different applica-
tions, and finds that in a great number of cases the former
has the advantage. Professor Hirn finds the strength of
wood to be in direct ratio to its density, and this strength is
increased by immersing the pieces of wood in linseed oil,
heated from 185° to 212° Fah., and letting the wood thus
immersed remain for two or three days, or until partially

trate, everything is due to the skill and care of the gardener, | saturated.
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our Washington Correspondence.
To the Bditor of the Scientific American:

The trade circular recently issued from the State Depart-
ment to our diplomatic and consular officers has had con-
siderable effect in causing those officers to make renewed
cfforts for the enlargement of our commerce in their several
districts. The consul at Liverpool writes to the Depart-
meont that he thinks that, besides the trade in American beef,
a large trade could be done in American poultry, by export-
ing it to England either alive or dead. He gives the prices
of turkeys, at wholesale, at fifteen cents per pound, and
chickens as sixteen cents. He states that the American
poultry is far superior to the English, and would therefore
sell readily.

The consul at Amsterdam sends an interesting report
on the leather manufacture of his district, in which he
states that, instead of being exporters to America, as form-
erly, one of the largest of the leather houses now im-
ports American goods into Holland. He also states that not
content with importing leather, the same house had also be-
gun to import New England shoes, for the European manu-
facturers cannot compete with the New Englanders either
in price or quality, and that, besides sending large orders for
shoes, the junior partner of the house referred to was about
leaving for the United States to perfect and enlarge their
business relations with American manufacturers.

In response to the same circular, an interesting report has
been received from the United States consul at Frankfort-
on-the-Main, on the prospects for an extension of American
trade in eastern, central, and southern Germany. He ap-
pears to be of opinion that the present time is peculiarly fa-
vorable for the introduction and sale of American produc-
tions in that part of Germany; that although the people gen-
erally are disinclined to accept innovations, yet this obstacle
will readily yield to the great law of profit and pecuniary
interest which governs commerce; and that the existing
. plethora of grain, the languishing state of skilled produc-
tions, and the low rates of duty prevailing, especially invite
our producers and manufacturers to find a profitable mar-
ket there.

The consul at Havre reports, in reply to the same circular,
that he has continually endeavored to induce shipments of
our products, such as hides, pork, bacon, corn, etc., into
his district. As an example of what a consul can do in for-
warding the commerce of the country he represents, he
states that, by inducing a few of the people of his district to
feed Indian corn to the cattle in lieu of the small native
grains, the trade in that article to Havre rose from a few
samples in 1875 to 46,278 bushels in 1876, and for the first
seven months of this year to over half a million of bushels;
some of which was raised in the Mississippi valley, floated
down that river to New Orleans, and shipped from thence
direct to Havre. If this course was followed by the major-
ity of vur consuls, our trade with foreign countries would
increase to such proportions as to soon cause us to bid fare-
well to ‘hard times,” especially if their efforts were se-
conded by corresponding attempts of our manufacturers
and merchants to follow out their suggestions. )

The fact that Congress failed to make any provision look-
ing to the participation of the United States in the French
Exhibition has given rise to considerable apprehension lest
those Americans who were desirous of exhibiting would be
deprived of this pleasure and its anticipated profit; but it
seems that a way has been opened by which applications for
space at the Exhibition can be made and granted without
waiting for the action of Congress, which may not be taken
until after the opening of the regular session in December.
It is stated that about one thousand applications have been
sent to our legation in Paris, which the French Government
have heretofore refused to consider because they had no;
official endorsement by our government, but the authorities
have now consented to waive this formality, and these ap-
plications and all others received through the legation will
be received and acted upon. This seems to be as effective,
in opening the doors of the Exhibition to our inventors and
manufacturers, as a formal acceptance by our government :
of the invitation of the French Government would be.
There is plenty of time for such formal acceptance here-
after.

There has been in this city for the past week a large dele-
gation of Indians, who came to hold one of their semi-occa-
sional ‘‘ pow-wows ” with their ‘ Great Father,” to pro-
test against being removed from their reservations, and to re-
quest aid towards the civilization of their race. Some of
the Indians had never come in contact with civilization be-

fore, and consequently made their wants known in rather pe- |

culiar demands; but there appears to be no doubt as to the
genuineness of the wishes of some of them for the benefits
of civiiization. That some of the Indians are improving
very fast in this direction is very evident from a recent re-
port of the Board of Indian Commissioners, that is quite
gratifying to the friends of the red men, for it shows that in
1868 the houses occupied by Indians numbered but 7,476,
while in 1876 they numbered 54,717. There were then an
the reservations but 111 schools; there are now 344. There
were then 4,718 pupils attending school; there are now no
less than 27,215 native scholars. Out of about 266,000 In-
dians, the Board estimates that over 100,000 wear citizens’
dress. The Indians raised then 126,117 bushels of wheat
and’ 467,363 bushels of corn; in 1876 they raised 463,054

in 1868 but 2,683 sheep and 20,890 swine; in 1876 they
owned 417,295 sheep and 214,076 hogs. All this is certainly
very encouraging, and proves that under a proper policy,
which shall hold out some inducements to them to follow
peaceful pursuits, a large per cent of the red men may be
saved to civilization.

On or about November 1, the Tybee (Georgia) beacon
light will be exhibited from a new iron skeleton structure,
erected forty feet southeast by south from the old beacon.
The focal flame will be 28 feet above mean sea level, and
the light will be visible ten nautical miles.

Washington, D. C. OCCASIONALL.

Titusville Gravel Pit 0il wells.
Mr. John F. Carll, assistant in charge of the oil districts,

porter: In August, 1859, just 18 years ago, the quiet little
hamlet of Titusville was electrified by the report that petro-
leum had been found in large quantities at a depth of 70
feet, in the Drake well. Since that time probably 30,000 oil
wells have been sunk, and great improvement has been made
in the art of drilling. An ordinary 1,500 foot well is put
down to-day with more ease and dispatch than was this little
70 foot well in 1859. We are not even surprised to learn
that the Watson well, within two miles of this first venture,
has been carried down to the great depth of 8,553 feet, for
we have become prepared for almost any achievement of
the drill.

But now appear new claimants for our notice. The pick
and shovel to-day step forward to take the place of the
drill. A 15 foot gravel pit assumes to supersede the 1,500
foot drill hole. And, curiously enough, this happens on
the same creek-flat, and within a mile of the old Drake
well.

The gravel-well district of Titusville is the latest wonder
of Oildom—atleast it has been made such by the exaggerated
reports and astonishing theories in relation to it, that have
gained currency through the daily papers.

what the relations it bears to the regular oil-producing rocks
of the district.

Titusville is situated in a broad, irregularly outlined basin
of erosion between hills more than 800 feet high, at the
junction of Pine creek and Oil creek. The flat,” or old
water plain, contains perhaps 100 acres, having its greatest
length in a northwest and southeast direction. Oil Creek
enters it at the northwest angle, and, sweeping around to the
east and south, leaves it at its southwest angle. Pine Creek
falling from the northeast and east, enters at the southeast
angle, and joins Oil- Creek near the outlet. Church Run
from the north, Shaffer and McGee Runs from the south, and
several other minor runs likewise empty into it. ‘* Watson
Flats,” a locality renowned in the early history of petroleum
developments, is included within these outlines.

The new oil pits are near the Pleasantville plank road,
which passes along the northeasterly side of the basin before
crossing Pine Creek. More than 100 oil wells have been sunk
on these flats in the usual way since 1859 and by the length
of drive pipe required to reach the bed rock, they conclu
sively demonstrate the fact that the channel of the old
stream, once flowing between these hills, was a hundred feet
or more below the present surface. Within a rod or two of
some of these oil pits, 53 feet of pipe was driven through
these superficial deposits, a little farther out towards the
center of the basin 80 feet, and in the center about 100 feet.
As the oil pits are only from 15 to 18 feet deep, it will be
seen at a glance that the oil is not obtained from the strati-
fied rocks, for the old wells referred to show that they lie
much deeper, and have not been reached by the pick.

This basin, then, as it existed in pre-glacial times, must
have been at least one hundred feet deeper than it is at pre-
sent. It was occupied by a stream whose birth could
scarcely have anteceded the close of the carboniferous per-
iod, and whose great age can only be surmised from the evi-
dences it has left behind in the magnitude of work per-
formed. At this point it has already cut down through the
solid rocks to within fifty feet of the first oil sand. This
Wwould be equivalent (if the rocks originally lay here as they
now lie at Pittsburgh), to a vertical excavation of 1,900 feet.
It is quite probable that it flowed to the north (as did others
of these northerly streams at that day), delivering its waters
into the Lake Erie basin.

But now a great change occurs. The glacial epoch comes
on. A thick ice-sheet covers all the northern country;
slowly advancing and holding in its icy grasp fragments of
rocks, gathered along its track, all the way from Northern
Canada, it levels off the hill-tops, widens out the valleys,
and plunges into the old river beds its burden of mixed
transported débris. The northern outlets of drainage are
all covered with ice and obstructed; and when long after-
ward, under a modification of climate, a recession of the gla-
cier commences, pools and lakes of water accumulate in
“front of it; they fill up and overflow at the lowest depres-
i sions in the hills at the south. As these new outlets grad-
-ually deepen, the lake surfaces lower, the lake bottoms fill

up with detritus brought in by the melting ice, and finally,
when the ice disappears, we find the old river beds at the
north filled up hundreds of feet with drift, the valleys al-
 most obliterated, and a new direction given to all the drain-
' age of this section of the state. - This is but a brief and par-
tial statement of the probable sequence of events during this
epoch. It may serve to show, however, that the beds of

|
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Pennsylvania, writes as follows in Stowell’s Petroleum Re- .

Let us see what are the geological facts concerning it, and ,

tain their oil could not have been deposited until near the
close of the glacial period, for they lie very near the .tops of
the drifts. A careful examination of the sand or gravel
| shows that it is composed of a mixture of water now com-
'minuted particles derived from the primary rocks, the Silur-
'ian limestones, and the local measures of the surrounding
¢hills. Tt is a comparatively recent deposit, filling up an old
- deeply excavated channel in the sedimentary rocks, which
ichannel had previously been the bed of a stream ages on
- ages before.

There is no marked difference between the deposit here
;and thousands of other drift deposits, scattered all across
{ the country in this latitude. They were all laid down in
the same era, and by similar agencies. The fact that this
particular spot produces oil, while others, apparently just as
favorably located, do not seem to indicate that the oil is not
indigenous to the gravel bed itself. [t is evidently derived
from some other source, the gravel bed acting only as a res-
ervoir for its reception and storage.

Many stories are afloat concerning the bursting of a pipe
line near these pits, and the leakage of storage tanks form
erly located in this neighborhood, and some affirm that the
oil has leaked into the gravel bed from these sources. Others
contend that it has ascended from the regular oil sands below
through the old abandoned bore holes on the flat. But we
think a much more probable explanation of the phenomenon
can be found in the operations of natural agencies alone un-
aided by the accidents or interventions of men.

The gravel bed (the tkickness of which is not at present
| known, as it has not been dug through) is capped by a sheet
. of tough, impervious blue clay, varying from four feet to
twelve feet or more in thickness. This clay seems to cover
the gravel bed like a hood, and the retention of oil in the
gravel bed is no doubt due to the peculiar shape of the clay
sheet.

Oil formerly issued with the waters of springs, and through
the gravel of the creek bottom, in many places along the
valley of Oil Creek. The Drake well, and some others of the
early wells, struck oil before reaching the first oil sand.
But it is now well understood that this oil came up from the
first oil sand, which was in these places surcharged with oil.
In. the same manner, no doubt, the gravel beds have been
supplied with oil. The first oil sand lies, as has been ststed,
only 50 feet below the bottom of the drift deposit. For ages
the oil has been slowly escaping into the drift and working
its way to the surface. In the locality of the gravel pits it
was obstructed by an impervious sheet of clay lying imme-
diately over a good deposit of coarse sand and gravel. In
this almost hermetically sealed reservoir it_collected, and
here it remained until set free by the piercing of the clay
hood above it.

How considerable the deposit of oil may be in this locality
of course no one can tell. The agencies depositing the clay
and gravel were wide spread and general in their action, but
extremely variable in their local results. An examination
of any railway cutting through a gravel bank will illustrate
this. Small boulders, gravel, sand, and clay, will be found
in many cases to be almost indiscriminately mixed, and no
one class of material can be traced for any great distance.
‘We should not, therefore, expect this peculiar structure of a
clay-capped sand bed, which seems to be the requisite basis
of a paying gravel well, to extend continuously over a very
wide area. The whole question may be briefly resolved
thus:

Given the clay sheet without the sand bed, the sand bed
without the clay sheet, or the clay and sand in reversed
positions, and no oil could be obtained. So also, given the
clay and sand in good condition and proper position, but in
a locality where there is no oil-producing sand beneath, and
the same result would follow.

If, then, the success of a gravel well depends upon the
rare and rather accidental conjunction of the several neces-
sary conditions above mentioned, we need not apprehend
any danger of an overflowing of the storage tanks, or an
overstocking of the oil supply from the products of these
drift deposit wells.

_— . —

Boiler Explosions arising from Grease and Lime,

A late number of the Annales des Ponts et Chaussées states
that a commission appointed to report on a boiler explosion
at La Villette, Paris, attributed it to an insoluble deposit,
composed chiefly of a calcareous soap, which formed near
the opening close by the water feed pipe, and which was
due to the nature of the waters used. Some of the water con-
taining calcareous matter was furnished by the city; some
came from condensers, bringing fatty particles, arising from
the lubrication of the machines. The commissioners cite nu-
merous accidents which have occurred within the last fif-
teen years, all of which are attributable to the same source.
They therefore think it important that manufacturers should -
be warned of the danger, and if they are obliged to use such
a mixture of waters, they should take all possible precau-
tions, such as the purification of the calcareous waters by
carbonate of soda; the filtration of the condensed waters by
passing them through wool or felt; the skimming of the
grease from the surface of condensing cisterns, and frequent
drawing off of the surface of they waer in boilers.

— O ———

To MAKE MoDELING CrAaY.—Knead dry clay with gly
cerin instead of water, and a mass is obtained which con-
tinues moist and plasticfor a length of time. This removes
one of the greatest inconveniences that is experienced by he

bushels of wheat and 2,229,463 bushels of corn. They owned | gravel or land from which these pick and shovel wells ob- | modeler.
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NEW SURFACE PLANING MACHINE,

In the experience of manufacturers it is often found ne-
cessary to abandon old methods of construction, and adopt
new methods combining qualities of strength and utility
not before recognized as being essential for the perfect oper-
ation of the machine or tool.

There are many apparently non-essential parts or adjust-
ments of parts of machines, the indispensable utility of
which are forced upon the experimenter, only through ac
tual contact and by personally superintending the construc-
tion and operation, so that the practical difficulties may be
observed and means provided to overcome them.

In this connection, we illustrate a surface
planer for wood, designed and constructed by
J. A. Fay & Co., wood-working tool manu-
facturers, Cincinnati, Ohio. It is quite novel
in design and construction, and shows a con-
siderable departure from examples heretofore
exhibited.

The machine represented in the engraving
is designed for surfacing only, and smooths
but one side in its operation, the lumber
passing-between two pairs of rollers, under
the pressure bars, and being gauged to an ac-
curate thickness by passing over a smoothly
finished table which is adjustable to the re-
quired thickness. The frame or column of
the machine is a continuous casting, having
the crosspieces, sides, and bearings for the
cylinder all combined in one piece, forming
an inflexible frame, being superior in this re-
gard to the ordinary frame with independent
crosspieces, the latter being much more liable
todisarrangement. The cylinder is of wrought
iron, arranged so that the knives (of which
there are two) can be made to cut the rough-
est Tumber without tearing the fiber of the
wood or disturbing knots. The feeding roll-
ers are strongly geared and readily started and
stopped while the cylinder is revolving. The
table or platen is cast in one piece; it is pro-
vided with friction rollers and adjusted by a
hand wheel and screws connected by bevel
gearing, and the thickness of the stuff being
planed is indicated by a finger and graduated
plate. The pressure bars arearranged closely
to the periphery of the cutting edge of the
cylinder, the bar before the cut swinging from
a center as it rises to the thickness of the
rough material, the bar, after the cut, being slightly flexible
and adjustable to the wear of the different parts. The pro-
portions of the bearings, to the cylinder, the gearing, feed
ing rollers, and other parts, are larger than is usual in this
class of surfacing planers, thereby producing a substantial
and reliable machine, and one evidently that will give entire
satisfaction within range of its powers.

This machine is constructed in three sizes: 16 inches, 20
inches, and 24 inches in width, and will plane lumber to 5
inches in thickness, and is adapted for surfacing either hard
or soft wood, and will be found of great utility in any wood-
working establishment in the land.

‘We have already noted the fact

The affinity of the ‘sulphurous acid for the oxygen of the
air, which it seeks to extract for the purpose of forming sul-
phuric acid, prevents, it is claimed. every other process of
oxidation in the room, while the carbonic acid checks the
progress of the fire and stifles it. This joint action of the
sulphurous acid and carbonic acid gases renders the com-
pound especially effective in cases where large quantities of
coal oil, turpentine, spirits, grease, and similar substances,
become suddenly ignited. It is especially well suited for
use on board ships. The manufacturer informs us that over

forty practical demonstrations have been made with this
extinguisher in this country, and in various European states

NEW SURFACE PLANING MACHINE

its use has been made compulsory by state and municipal
authorities.

For further particulars, address the patentee, Mr.Armin
Tenner, 208 Vine street, Cincinnati, Ohio. The Unexcelled
Fireworks Company, 112 Chambers street, New York city,
are manufacturers and general agents for New York, New
Jersey, and the New England States.

—_— s tr———
Colored Inks for Stamping,

The following are commended for the colors most fre-
quently wanted for stamping purposes:

Red: Dissolve }{ oz. of carmine in 2 ozs. of strong water

On Feeding Horses New Hay and Oats.

The question whether horses are injured by being fed on
new hay and fresh oats has been made a’subject of investi-
gation by a French military commission, who have been ex-
perimenting upon cavalry regiments. The Kamerad reports
that the results of the experiments prove that the health of
the horses was not essentially injured by new hay if they
received the ordinaryregulation ration along with other fod-
der. Some animals were at first rather less active and more
quiet, they sweated more freely, and the excrements were
somewhat softened; but in a short time this ceased. In
general, the horses ate the new hay more willingly than the
old. They retained the same strength and
corpulence as before. The hair kept bright,
the health perfect. Of 150 horses from 4 to
13 years old, with which the experiments
were instituted, 87 gained in fatness, and 18
in strength and endurance. Only 18 lost
flesh, and 8 lost strength, while 79 remained
unchanged. A second series of experiments
upon 150 horses gave the same resalts. On
the other hand, another series of experiments
was less successful, where 74 horses, from 4
to 13 years old, were fed exclusively with
new hay, the quantity being increased until
it equaled the regulation ration of old hay,
straw, and oats together. On this feed there
was no real sickness, but a general weakness,
frequent sweat, loss of appetite, digestion dis-
turbed, diarrhcea, relaxation of the muscles,
weariness, etc.

The decision of the commission was that
new hay can replace old hay in the regular
rations without injury, and perhaps with ad-
vantage, but that to feed them exclusively on
new hay is injurious to the horses.

Experiments were made upon 1,800 horses
by feeding them on new oats, and were at-
tended with favorable results, inasmuch as
the animals nearly all increased in bulk and
strength, from which the commission con-
cluded that new oats can be substituted for
old ones with advantage, and hence it is useless
to wait two months after the harvest before
permitting of the use of new oats. These ex-
perimentsrefute most positively the prejudice
that still prevails in many places that feeding
on new hay and oats is injurious to horses.
On the other hand, it cannot be denied that
horses, to which new hay is given, are frequently exposed
to colic. The danger is only present, then, when the horses
receive no definite rations, but have putl before them as much
as they can eat. In this case they not only eat much more
new hay, but they also eat much more eagerly and greedily,
which can be so much more injurious, as experience proves
that those very horses which are most inclined to the colic
eat most greedily.—Industrie Bldtter.

The Velocity of Light.

M. Fizeau, whose name as an investigator of light is well
Known in the photographic world, has been follgwed up in
his researches, it seems, by M. A.
Cornu, so far as the determination

that Messrs. J. A. Fay & Co.’s ex-
tensive exhibit at the Metropolitan
Exhibition in New South Wales
received both complimentary and
meritorious premiums in competi-
tion with other machines. Any fur-
ther information can be obtained by
addressing the manufacturers as
above.

e ——————
IMPROVED AUTOMATIC FIRE
EXTINGUISHER.

The accompanying engraving
shows how a room can, it is claimed,
be made secure against fire by a new
automatic fire extinguisher, which
consists of a dry chemical com-
pound, which, when ignited ab-
sorbs the oxygen of the air and
smothers the fire by evolving gases
that are antagonistic to combustion.
The invention is especially adapted
in all places where the usual fire en- |
gines and other extinguiching de-
vices are not immediately applica-
ble. It obviates the necessity for
water and the damage frequently
incurred thereby to the goods. To make the compound self-
acting, the boxes, A, containing the extinguishing com-
pound, are placed on shelves near the ceiling of the room
and connected by means of a fuse, B, which is proof against
water and danger from rats: this fuse, being exposed to the
flames wherever they may originate in the room, conveys
the fire to the compound, and causes a simultaneous action,
and extinguishes the fire without the aid of human assist-
ance.

When the extinguishing compound is to be used by hand,
the fuse is ignited and the mass, which is enclosed in a suita-
ble box, thrown into the burning room. The fumes devel-
oped penetrate every available space, and smother the fire
by evolving fumes of sulphurous acid and carbonic acid gas.

- m— L

EXTINGUISHER.

AUTOMATIC FIRE

of ammonia, and add 1 drachm of glycerin and £ oz. of
dextrin. Blue: Rub 1 oz. of Prussian blue with enough
water to make a perfectly smooth paste; then add 1 oz. of
dextrin, incorporate it well, and finally add sufficient water
to bring it to the proper consistence.
—_——lt

To MAKE CoMPOSITION ORNAMENTS FOR PICTURE |,

FramEes, ETc.—Mix whiting with thin glue to the consistence
of putty. Have the mould ready, rub it over with sweet oil
and press the composition into it. 'When a good impression
is produced, take it out and lay it aside to dry. If itbe de-
sired to fit the ornament to a curved or irregular surface,
apply glue and bend it to the place where it isto beattached
before it gets dry.
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of its velocity is concerned. M.
Fizeau has made the subject of
light quite his own, and in the early
days of daguerreotype, he did much
towards improving and elaborating
the process. He it was who first of
all distinctly comprehended the fact
that so long as only one image
could be secured by the daguerreo-
type process, the application of the
latter must be very limited. It was
his endeavor, after an image had
been once secured, to produce there-
from other duplicate images—a pro-
blem which Fox Talbot had already
solved in his process, which permit-
ted of the production of negatives
instead of positives. Fizeau’s da-
guerreotype engraving process, by
which he sought to convert the da-
guerreotype plate into a printing
block, from which impressions
might be printed in the press, al-
though a singularly ingenious one,
turned out of little practical value,
since it was impossible to produce
half tones by its means in any degree of perfection;
and the strides made at the same time by the applica-
tion of collodion and glass plates to photography at once
placed M. Fizeau far behind, and he abandoned a lire
of research which, at one time, bade fair to ensure him con-
siderablereward. But he did not forsake the shrine at which
he had so long worshipped; he simply devoted himself to
some other portion of the vast subject which he had made
his own. This was to ascertain the velocity with which light
travels, a matter which, as everyone who has studied light
knows, is beset with peculiar difficulty. According to M.
Fizeau’s experiments, the velocity of light was 185,157 miles
per second; and when we mention that, after some very
elaborate researches undertaken by M. Cornu, this gentleman
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finds that the velocity is represented more accurately by
185,370 miles per second, we can only wonder at the accur-
acy with which M. Fizeau conducted his investigation. Un
fortunately, in a delicate research like this, it is impossible
to exclude errors of all kinds, and we must take, therefore,
both the results of M. Fizeau and M. Cornu as approximate
truths only; still they are both so near one another that we
may, at any rate, conclude that light travels in any case at
the extraordinary velocity of more than 185,000 miles per
second. We have no such trustworthy data in respect to
the velocity with which electricity travels, for in this case
the estimates made by various philosophers differ widely
from one another. Thus Fizeau estimates the velocity of
the electric spark through iron at 62,100 miles per second,
and through copper at 111,780 miles; while Wheatstone’s re-
sults seemed to prove that the velocity was as much as 288,-
000 miles per setond. Kirchhoff, the German philosopher,
tells us that the motion of electricity in a wire where it
meets with no resistance should be 192,924, which is the same
"aslight ¢n vacuo. Photographers may be interested to know
how it is possible to determine the rate of traveling of so
rapid a medium as light, and we therefore willtry to explain
the method adopted by M. Cornu in as few words as possible.
There is a toothed wheel which revolves at a rapid and
known velocity. A powerful ray of light, which may be
termed pin-pointed, is allowed to pass through one of the
niches in the wheel, and as the wheel revolves the point of
light is obscured whenever a tooth passes. We will imagine
the wheel at rest for a moment, and this ray of light shining
through one of the niches. By having recourse to suitable
lenses and a reflecting surface upwards at the proper angle,
this ray of light is sent on a journey of 10,000 meters—in
fact, from the Paris Observatory to the Fort Valerien, be-
yond the Paris fortifications.
ray is reflected back again whence it came, and with such
accuracy that it touches the wheel in the same spot that it

emerged from. The wheel is now set to revolve, and when | |~

at its full speed it may be found that two or three teeth pass
in the interim of the light being passed and received back
again, when it remains only to be calculated how long these
two or three teeth were moving through space. As we have
said, the rate at which the wheel revolves is well known, so
that the time taken by that portion of it which is represent-
ed by two or by three feet is easily found, and this corre-
sponds with the period which the ray of light took to travel
the 20,000 meters to Fort Valerien and back again. This
was M. Cornu’s plan of examining the velocity, M. Fizeau,
in his earlier experiments, having recourse to a much more
restricted field of operations. Still, with all this difference, |
there is, as we have seen, but very little to choose between
the results of the two French philosophers, and they are far
hetter agreed upon the velocity of light than others upon the
velocity of electricity.—Photographic News.

SMALL GEARED LOCOMOTIVES,

‘Weilustrate herewith a pair of small geared locomotives
designed and built at the works of Mr. Stephen Lewin,
Poole, Dorset, England, for Messrs. Guinness & Co., Dub-
lin.

The engines are in every respect similar except in name;
the pair being shown in order to give both elevatidns. Each
engine has but one cylinder, 64 inches in diameter, and with
a stroke of 8 inches. The motion of the engine is conveyed
by steel gearing to the traveling wheels, which are also of
cast steel. When running at 280 revolutions per minute the
speed of the traveling wheels is six miles per hour. A
wrought iron clutch gear is arranged on each engine, sothat
they can be used for driv-
ing other machinery on
the premises. The piston,
valve rods, and all pins
are of steel. The engine
is carried on a strong bed-
plate, fixed to wrought
iron brackets riveted to
the boiler, and suitable
provision is made toallow
of the expansion of the
boiler. Theregulator and
other gear are all on the
outside, and very easy of
access. The boiler is made
with double riveted longi-
tudinal seams. The ordi-
nary working pressure of
steam is 140 1bs. per square
inch. At the frontend of
the engine two buffers are
fixed in the ordinary way,
but the back or foot plate
end is made semicircular,
and is provided with a
radial draw, to enable the engine to pass with the wagons
round the very short curves which are frequently met with
on the brewery premises; the sharpest of these is 12 feet ra-
dius; the gauge is 22 inches. There are also several inclines
on the line, the steepest being 1 in 30, and up to this a load
of 16 tons is frequently taken, the engines being capable of
pulling a load of about 40 tons on the level.

To suit Messrs. Guinness & Co.’s requirements the foot
plate has been arranged to be easily taken down, so that the
engine could be placed in their hoist and lifted to another
level.  Thetotal width of engine does not exceed 4 feet over

Arrived at this station, the | |~ —

all, and the height, from top of rail to top of chimney, 6
feet; and the length with foot plate removed, 8 feet. The
water is carried in tanks fixed between the frame plates and
the coals in a bunker bolted to the side, as shown in the il-

lustrations.
— —w e

THE WHITE CHEEKED GIBBON.,
The Gibbon belongs to that species of apes which have
been called wood walkers, from their agility in swinging
from tree to tree. They seem to form the connecting link

The arms are of enor-
mous length, almost reaching to the ground when standing
erect, and when extended are twice the length of the body.
In height the gibbon rarely exceeds four feet, and many are

between the apes and the baboons.

less than three feet. The fingers and toes are long, flexible,
and deeply serrated from one another. The thumb or an-
terior finger is completely opposite to the other four, as well
on the hind as the fore limb. Thus their hands and feet are
equally well formed for grasping, and can be used indis-
criminately. '

The gibbons are the most active of the quadrumana in

the trees, but are very awkward on the ground. They are

very shy in their native haunts, but in captivity are very

SMALL GEARED LOCOMOTIVES.

gentle and docile. In their wild state they generally live
together in pairs. The animal from which our cut is taken
is termed the white cheeked gibbon, and is an inmate of the
Zodslogical Society’s Gardens, of London, England.
— —ater—
Colored Cigars.

Our readers seem greatly interested in the preparation of
tobacco for use, and to some of them it may be of interest
toknow how the Havana cigar of commerce is dyed or col-
ored to suit a peculiar taste for dark cigars. F. W. Haase,
of Bremen, says that the artificial coloring of cigars is in-
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creasing almost daily in importance and extent. It is an es-
tablished fact, he says, thatthe greater part of the smoking
public prefer dark to light colored cigars. From statistics
collected in Haase’s business it appears that 76 per cent of
the buyers order dark colored and only 24 per cent light col-
ored cigars. It is, moreover, a well known fact that most
smokers prefer a cigar of uniform brown color to uneven,
red, pale, or spotted cigars. The color of all raw tobacco
inclines more to light than dark, and the different poor crops
of the past years have furnished much tobacco of a bad
color. Under these circumstances, and with the large de-
mand for finely colored and dark wrappers, and the small
importation of such, a large stock of light colored and poor
colored tobacco has been accumulating. In many places
goods of alight or especially bad color can readily be ob-
tained at very low prices, and hitherto the only question has
been how to sell these old stocks for good wares and at good
prices.

To help this need, stains for coloring light or bad colored
cigars were offered some time since in various places under
the nameof ¢ Havana brown,” ¢ soft brown,” ‘‘condensed
sauce,” etc., which were purchased and used by a large
number of manufacturers and dealers in cigars. The article
has already an extensive sale, and the results which can be
obtained by artificial dyeing are very profitable. Haase vol-
unteered to prove it by sending to those who desired it
samples of dyed and undyed tobacco leaves for compari-
son.

The different stains, remarks Haase, although they all
consist of tolerably harmless ingredients, are neither espe-
cially appetizing nor justifiable, asthey are mostly dilute
extracts of dyewoods in ammoniacal solution, and do not
contain any of the natural coloring matters of the tobacco,
hence cannot replace them. An analysis of the so-called
«Havana brown,” made by Dr. L. Janke, in Bremen,
showed that it consisted of a solution in ammonia and wa-
ter of a vegetable dyestuff, which contained no material
coloring of tobacco, but could be obtained from any col-
ored wood. Dr. Hager suggests that it may be obtained by
extracting peat with ammonia. Other stains gave similar
results.

This artificial dyeing of cigars has as yet attracted but
little attention among smokers, and is conducted very quiet-
ly and is apparently harmless, yet under all circumstances
it should be condemned. Every artificial change of a natu-
ral product like tobacco, to give it a better appearance,
should of itself be branded as improper. Then we must
take into consideration the fact that the natural color of the
cover has an essential influence upon the strength of the
cigar, and consequently most smokers place great value on
the color. By artificial coloring, on the contrary, the judg-
ment is deceived, and it makes it impossible to determine the
quality of the cigar from the color of the cover; for every
dealer now has it in his power to make splendid dark cigars
from his very light ones without any trouble. But we have
especially to notice that now poor colored and refuse cigars
may acquire a fine color and be sold for good ones. On all
these grounds, dyeing cigars must be ranked as an adultera-
tion for the purpose of swindling the public. Unfortunate-
ly no means has yet been devised whereby the people can
distinguish such cigars in all cases from the genuine. All
we can do at present is to call attention to the fact and re-
commend caution in the matter.

A Brave Engineer.

A little railroad accident recently occurred at the Cincin-
nati, Hamilton and Dayton Station, which might have been
serious but for the prompt
action of Engineer Wha-
len. The theatre train was
standing in the station
nearly full of passengers,
and the engine, detached,
standing some distance in
front of it, when a freight
train was, by some blun-
der, backed down at a
rapid rate directly toward
the passenger train. For-
tunately, Billy Whalen,
the engineer in charge of
the engine, saw the situ-
ation, and, understanding
the danger, sprang at once
into the engine, which was
yet detached from the pas-
senger train, and, turning
on full steam, shot her
ahead into the rear of the
coming freight train. The
shock was a terrible one.
The trucks of the rear car
of the freight train climbed up the front of the engine; the
head-light of Whalen’s locomotive was smashed and con-
siderable other damage incurred. The bold Billy was badly
shocked, but the force of the freight train was checked, and
though it struck the passenger train, driving it back to the
rear of the depot and shaking up the passengers at a pretty
lively rate, none of them were seriously injured, for all of
which they may thank the quick-witted aud brave Billy
Whalen. Such an action requires more true heroism than
is embodied in & thousand strikes.—Cuncinnati (0.). En-
quirer,
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Heat; Light, and Actinism. Progress of the Patent Purifier, THE MODERN HYPOSULPHITE OF SODA.

We may apparently have heat without light, and' light
without heat, says Dr. Draperin Harper’'s Magazine. In the
darkest room we cannot perceive vessels filled with boiling
water, yet the warmth we experience on approaching them
assures us that they are emitting radiations. Is not this
heat without light? If we stand in the rays of the full
moon, we cannot detect any decrease of temperature. Is
this notlight without heat? It is true that in this latter in-
stance we are mistaken as to the fact; but overlooking that
—for the heat to be detected in the moonbeams requires the
most sensitive apparatus—do not such observations assure us
that heat and light areindependent of each other, physical
principles having an existence separate from each other?

Such were some of the arguments on which were sustained
the hypothesis of the intrinsic difference of light and heat.
In this no account was taken of the optical functions of the
eye. Qualities were incorrectly attributed to radiations which
which, in truth, were due to peculiarities in the organ of
vision.

The great service which the diffraction spectrum has ren-
dered to science is the abolishment of all these imaginary
independent existences—heat, light, actinism, etc.—and the
substitution for them of the simpler conception of vibratory
motions in the other. The only difference existing among
the radiations that issue from a grating, in the manner we
have been describing, is in their wave lengths, or, what
comes to the same thing, in their times of vibration. The
diversity of effects produced depends on the quality of the
surface on which they fall. If on a dark surface, and the
more $0 in proportion to its blackness, they engender heat;
if on the retina, they are interpreted by the mind as light; if
on photographic preparations, they produce decomposition,
designated actinic effects.

Heat, light, actinism, are, then, not natural principles
existing independently of each other, but effects arising in
bodies from the reception of motions in the other, motions
which differfrom each other in their rapidity. Of those that
the eye can take cognizance of, the most rapid impart to the
mind the sensation of violet light; the slowest, the sensation
of red; and intermediate ones, the intermediate optical tints.
Colors, like light itself, are nothing existing exteriorly.
They are merely mental interpretations of modes of motion
in the ether, and in this they represent musical sounds,
which exist only as interpretations by the mind of waves in
the air.

. —
THE WHITE BRUGMANSIA.

All who aim at making the greenhouse or conservatory

beautiful and picturesque with the smallest amount of

trouble have a valuable aid in this well-known plant. Planted
out in a bed or border of any kind, and without any
special culture beyond allowing it plenty of root
room and water, it quickly becomes a handsome
bush. Tt is also generally so healthy and vigorous
that year after year it is a source of pleasure. The
long and fine white fragrant tfumpets are produced
plentifully, and. are seen to advantage among the
soft and ample fresh green leaves. They last along
time in flower, often appearing till nearly the end of
the year. It is fitted for walls in certain positions
as well as for beds and wide borders, and it is par-
ticularly valuable in large cool houses where more
natural verdant effects are sought than are obtaina-
ble by meaus of plants in pots.

Improved Method of Plastering,

Mr. Hitchings, of Stoke Newington, England,
has introduced a new method of forming ceilings
and other plaster work which, for durability, saving
of time, and cleanliness, is unrivaled. By means of
this system the plaster is prepared beforehand in
slabs, which are fixed expeditiously to the joists,
forming the ceiling at once as it would be when
lathed and plastered with the two coats of lime and
hair in the old process. The slabs or sheets are made
in the following manner: A layer of plaster of Paris
in a moist or plastic state is spread evenly on a flat
surface surrounded by raised edges of the form to
produce the desired bevel of the edges of the slab
or sheet, and upon this first layer of plaster is laid a
sheet of canvas or other woven fabric of proper
size, or a thin layer of loose fibers, which is made to
embed itself into and adhere to the plaster. Two
laths are then laid along two opposite edges of the canvas, |
upon which another layer of plaster is spread evenly, and |
before it sets -a rough broom is passed over the surface of
this second layer of plaster to form a key for the finishing
coat. When ‘the plaster is set the slabs are nailed to the
joists, as before mentioned, and the joints are made good
with plaster of Paris. The third or finishinglayer of lime
and plaster is then applied to the ceiling in the ordinary
way. Besides the advantages derived from rapid fixing,
with the minimum of dirt and inconvenience, the new ceil-
ing is practically uninflammable, and very economical to
put up. Moreover, unlike the old plaster ceilings, it can
never become detached from the joists; in fact, besides be-
ing self-supporting, it braces and strengthens all partitions
and slight timbers.

Avum and plaster of Paris, mixea with water and used in
the liquid state, form a hard composition and a useful
cement.

PR A —
B ——

The war instituted by the Cochrane patent owners, known
as the purifier ring, against the millers has now become gen-
eral throughout the whole country, so says the Mill Stone.
Emboldened by their temporary success in the case of J. A.
Christian & Co., at Minneapolis, the American Middlings
Purifier Company have, during the last two months, com-
menced a large number of similar actions for preliminary in-
junctions against the leading millers in every part of the
country. By bringing a number of such suits simultane-
ously 1n various parts of the country, and creating the im-
pression that they can compel all the principal millers, as
well as the smaller ones, to either shut down their mills or
furnish bonds ranging in amount from $50,000 to 100,000,
the purifier ring seems to aim at securing asmany settlements
as possitle, and gather all the prestige and “sinews of war”
they can from such source before a trial of their case on its
real merits can be forced upon them. We say thisseems
to be their policy, and it is so regarded by the leading
millers and their associations, all of which are gaining
strength daily and becoming more and more determined to
contest the matter, directly through the courts, even up to
the court of last resort, notwithstanding any and all of the
numerous and industriously circulated reports of the ring
and its agents to the contrary.

In Missouri and Indiana the war is already fairly inaugu-
rated; and instead of having the effect of weakening the de-
fensive associations, as anticipated by the ring, it has had
exactly the contrary effect, the millers throuzhout those
States having at length become fully awake to the import-
ance of sustaining each other and making common cause
against the demands of the ring, which they consider not
only extortionate, but based upon fraud of tre worst char-
acter, and which they regard it a matter of principle as
well as vital interest to defeat.

In their application for an injunction against the Haxall-
Crenshaw Ccmpany, Cochrane ¢t al. give the history of the
Cochrane patents, which the V. W. Miller condenses as fol-
lows:

In 1863 Cochrane, assignor unto himself and Warder &
Child, was granted three patents, one of which was for an
improved method of bolting flour; the second and third for
improvements in bolting chests.

In 1873 Cochrane assigned one half of his remaining un-
dividedinterest to Rodney Mason.

In 1874 Child assigned his interest to Warder.

In 1874 Cochrane, Warder & Mason surrendered these
patents and obtained reissues (for altogether different
claims).

In 1874, April 27th and August 26th, Benj. H. Warder
assigned all his interest to Wm, Warder.

THE WHITE BRUGMANSIA.

August 18, 1875, Cochrane, Warder & Masonassigned an
undivided one third interest in the original and reissued pa-
tents to Chas. F. Peck, J. M. Van Buskirk, .J. A. Evans,
W. 8. Cox, and W. H. Phillips.

March 22, 1877, thc alleged Cochrane, Warder, Mason,
Peck, ¢t al. formed themselves into the American Middlings
Purifier Company.

In this connection it may be said that Cochrane and War-
der had failed utterly to make the machine for which the
original patents were granted of any use; and that its use
has been discontinued in the only mill where it was ever
tried; and that the so-called American Middlings Purifier
Company has never, toour knowledge, says the V. W. Miller,
built, put in operation, or sold a middlings purifier, nor in-
structed a single miler in their ¢ process ” of making flour.

—— =

CEMENT FOR COATING Acip Trouems.—Melt together
one part pitch, one part resin, and one part plaster of Paris.
The ingredients must be perfectly dry.
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BY RUD‘OLF ‘WAGNER.

The confusion which for some time past has begun to slip
into the technical periodicals, in regard to the designation of
two oxysulpho compounds of sodium,. induces me to make
the following notice.

Until very recently we understood, by the term hyposul-
phite of soda, the sodium salt of the acid H, S; O;; this
compound was also called sodium dithionite, ;odium hypo-
sulphite, and the author designated it, in the Pharmacopaia
Germanica, published 1872, as natrum subsulphurosum. (The
same term appearsin the German Pharmacopceia translated
by C. L. Lochman, published by Edler & Co., Philadelphia,
1873, page 188). On account of its use in bleacheries and
paper mills toremove the excess of chlorine, the (old) hypo-
sulphite of. soda is called antichlor, although, since the Vi-
enna exposition of 1873, several Germarn mahufacturers have
sent their sodium bisulphite into the world under this
name.

The name of hyposulphurous acid for the compound H,
S, O; has become impossible since the discovery of the acid
H, SO, or SO,H,0, by P. Schuetzenberger (Comptes Rendus,
1869, LXIX, 169). To this is added the important circum-
stance that the acid Hy 8; O is no longer regarded as S,0,,
H.0, that is, as a lower degree of oxidation of sulphur,stand
ing below the sulphurousacid in the series, but as sulphuric
acid in which 1 atom of oxygen is replaced by 1 atom of sul-

phur, hence its formula is: Sogg gg and all the decom-

positions of the acid and its salts harmonize with this sup-
position. Hence it is no longer possible for it to retain the
name of hyposulphurous acid, but must be called, as is al-
ready done here and there, thiosulphuric acid. The (old)
hyposulphite of soda, therefore, must retain in future the
name of sodium thiosulphate, or thiosulphate of soda. I
would like to suggest that in manufacturing industries and
among chemical dealers the soda salt be called simply ‘ thio-
sulphate,” just as sodium sulphateis called ‘‘sulphate ” for
short, and, to avoid any confusion in ordering or using it,
to restrict the name of antichlor to sodium sulphite. The
name of sodium hyposulphite, the (old) hyposulphite of
soda, naturally disappears, while the designation dithionite
is permissible, or, atleast, not incorrect.

The acid of the modern hyposulphite of soda belongs to
the same series as the other technically important acids of
sulphur, and fills a previously existing gap, as will be evi-
dent from the following arrangement:

SO, sulphur monoxide, or SO, H,O=H. SO,.

S0,, sulphur dioxide, or SO, H.O=H. SOs.

S0, sulphur trioxide, or SO;, H,O=H; SO..

The first of this series is the hyposulphurous acid of
Schuetzenberger, which the discoverer named hy-
drosulph_uro{ls acid (acide hydrosulfureux) and there-
by gave impetus to error and confusion. K. Kraut
gave to this acid the name of water-sulphurous acid
(Wasserschweflige Siure). There is no doubt that
this acid is hyposulphurous acid. Berthelot recog-
nized this fact in a paper published within a few
months upon the thermal properties of the new acid,
in which he said ““in arigorous nomenclature we
are compelled to reserve for this acid the name of
hyposulphurous acid.” In the new textbook of
chemistry published by H. E. Roscoe and C. Schor-
lemmer, Professors in Owen’s Coliege, Manchester,
England, the name of hyposulphurous has already
been introduced for the acid discovered by Schuet-
zenberger. In Fowne’s ¢ Chemistry” the names
are also employed in this manner.

It is surprising that the hyposulphurous acid was
overlooked for so long a time, although many re-
actions from distant and recent times indicate that
the experimenters had the new acid in their hands,
especially where sulphurous acid came in contact
with active reducing egents. As early as 1789, Ber-
thollet made the observation that metallic iron dis-
solved in an aqueous solution of sulphurous acid,
without any gas being evolved; and nine years later
Fourcroy and Vauquelin noticed that zinc and tin
likewise dissolved in sulphurous acid without gas
being liberated. In 1850 Schoenbein brought an
aqueous solution of sulphurous acid into contact
with phosphorous acid; he obtained a liquid which
reduced indigoblue, probably because the phosphor-
ous acid had reduced the sulphurous acid to sulphur
monoxide. By warming the phosphorous acid with sulphu-
rous acid, no hyposulphurous acid was formed, but beside
phosphoric acid also sulphydric acid.

As already stated, P. Schuetzenberger in 1873 was the first
who discoverad the (new) hyposulphurous acid, and sought
to make use of its powerful reducing properties in the arts.
It is prepared by digesting granulated zinc, or zinc dust, in a
closed vessel, with a cold saturated solution of sulphurous
acid in water. The zinc dissolves without any evolution of
gas, and in the solution will be found hyposulphite of zinc.

a. Hy SO+4Zn=Zn SO;+H,;
Zn SO;+H.+Zn 80,=H.0.
—— ——

Zinc sulphite.  Zinc hyposulphite,

In preparing the sodium salt of the formula NaHSO, (the
second atom of hydrogep is not replaceable by a metal), the
zinc is digested with.a cooled concentrated acid solution of
sodium sulphite, and the solution allowed to stand over night
in anice:chest, when a double salt (Zn So.,+Na. SO.) crvs
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talizesout. The liquid remaining over the crystals will, if
cooled more and left standing a long time, yield a crystal-
line mass consisting of colorless needles, which must be
pressed out and dried in a vacuum. Aluminum likewise
produces a hyposulphite by digestion with aqueous sulphur-
ous acid. The reaction of hyposulphurous acid to magne-
sium is very peculiar, for this metal dissolves with an abun-
dant evolution of gas (hydrogen but no sulphydric acid).
The process, about which I reserve further communication,
seems to be a complicated one.

The aqueous solutions of hyposulphurous acid and its salts
greedily absorb oxygen from the air and then pass into acid
sulphites: Na HS0,+0=Na HSOs. A hyposulphite solu-
tion when kept a long time goes over partially into thiosul-
phate: 2 Na HSO,=Na, 8, 0;4+-H,0. An aqueous solution
of hyposulphurous acid likewise decomposes in a few days,
forming milk of sulphur; at first this sulphuric acid is
formed, but this at once splits up into sulphurous acid and
milk of sulphur:

a. 2 H2 SO2=H2 Sz 03+H20.

5. M. 8, 0,=H, SO.4S.

DeLande and P. Schuetzenberger first made use of its im-
portant reducing properties in the preparation of hyposul-
phite vat, by mixing a solution of hyposulphite of soda
with mixture of finely ground indigo and sodium hydrate:

Ci6 Hio N2 Oo+Na HSO0:4-2 Na OH=

| —— —
Indigo blue. Sodium hyposulphite.
Ci6 Hi2 N3 O, NaO + Na HSOs.
. - N
Indigo white soda (hypo- sodinm
sulphite bath), bisulphite.

The hyposulphite vat is used in the place of the vitriol vat
in dyeing as well as printing with indigo.

Hyposulphurous acid precipitates the metals from solu-
tions of silver and mercury salts, for example, from silver
nitrate:

2 Ag NOs+H. SO.4+H:0=Ag.+H, SOs+2HNO:.

Chloride of silver, when freshly precipitated, is reduced
to silver by long digestion with sodium hyposulphite, a re-
action by which the hyposulphite is distinguished from the
thiosulphate. I cannotconfirm the statement that copper is
separated as regulus from copper salt solutions by hyposul-
phite; the black precipitate which forms after some time
consists of sulphide of copper.

A solution of permanganate of potash isimmediately de-
colorized by hyposulphite.

It is evident that the hyposulphurous acid and its alkaline
salts will still find many valuable uses in the province of
chemical technology and chemical technical analysis.——
Dingler's Journal.

NEW BOOKS AND PUBLICATIONS.
INDUSTRIAL DRAWING. By D. H. Mahan, LL.D. Revised
and enlarged by Dwinel F. Thompson, B. S. John
‘Wiley & Sons, 16 Astor Place, New York. Price $3.50.

Dr. Mahan’sworkhas been a standard text book for so long that it is
hardly nogessary here to refer to its particular merits. The present re-
viser has, however, made many important improvements, notably in re-
writing the chapters on drawing instrumentsand their uses, and adding
others on tinting, shadows, shading, isometrical drawing, oblique projec-
tion and perspective. The value of the book is thus materially enhanced*

THE THEORY AND ACTION OF THE STEAM ENGINE. By W.
H. Northcott, C.E. Cassell, Petter & Galpin, Pub-
lishers: London and New York. Price $3.50.

To students, to the general reader who wishes to avoid technical disser-
tations,and to the professional engineer who desires a handy book of the
A BC ofhis calling wherewith to refresh his memory, we can cordially
commend this work. Itisone of the clearest, best written treatises that
have ever come under our notice. The author not only fully compre-
hends hls subject, but he possesses the rare faculty of not letting his own
knowledge blind him to the needs of others not so well versed or wholly
unversed therein. Beginning with a chapter on the theory of combustion,
he proceeds to its practical consideration, taking up one by one, and capi-
tally elucidating them, the various considerations affecting the steam
boiler. Having discussedthe generation and properties of steam, he pro-
ceeds to motive power derived therefrom and concludes with chapters on
varieties of engines, their relative efficiencies and how to test them. The
arrangment is logical, the explanations must be clear to any one of aver-
age intelligence, and taken altogether we know of no similar work which

we should prefer to place before the young student as a text book and .
 elastic substance; also about one sixteenth of an ounce of alum, acid, or

guide. There are plenty of illustrations and numerous useful tables.

PrAcTICAL HINTS FOR THE SELECTION AND USE OF THE
MricroscoPE. By John Phin. Second Edition. In-
dustrial Publication Co. New York city. Price 75
cents.

* The object in view of the preparation of this book,” says the author in
his preface, “ was the furnishing of a cheap manual for those who cannot
afford the more expensive books of Carpenter, Beale,Frey, and others.” It
is a work of nearly 200 pages, well illustrated and containing the practical
information which beginners in the use of the microscope especially need.
Dr. Phin is a microscopist of deserved reputation, and the first edition of
hisbook wasgenerally commended. The present edition has been ma-
terially enlarged and improved.

A SyYsTEM OF VOLUMETRIC ANALyYsis. By Dr. Emil
Fleischer. Translated by M. M. Pattison Muir,
F.R.S.E. Illustrated. Macmillan & Co, 22 Bond
street, New York. Price $2.50.

This work divides volumetric analysisinto a few great groups, points out’

the principles underlying each, illustrates such principles by practical ex-
amples,and in general inculcates the necessity ot studying this method of
analysis as a branch of the science of applied chemistry. A distinctive
feature is the plan for the estimation of bases without previous separa-
tions. The translator has judiciously condensed the original, added somé
new processes and tables and the new ckemical formuls, and otherwise
better adapted the book for practical use, rendering it in English, as it
already isin German a standard work upon its special subject.

Inventions Patented in England by Americans,
From September 11 to September 17, inclusive.
BAYONETS.—E. Rice, Cambridge, Mass.
BINDING BOOKS.—A. Boehmer (of Philadelphia, Pa.), London, Eng.
JRONING MACHINE.—H. Monk, Troy, N. Y.
PINCERS.—A. F. Stow et al., Worcester, Mass.
PROJECTILES.—J. G. Butler, West Troy, N. Y.
SEWING MACHINE ATTACHMENT.—W . Gay, Troy, N. Y.
SPINNING MACHINERY.—J. M. Pursey et al., Wilmington, Del.
TESTING CHECKS.—F. Grafelman, Middle Village, N. Y.
ToY MATCHES.—J. G. Powell, Philadelphia, Pa.
WINDOW BLINDS.—A. E. Wemple (of New York city), London, Eng.

Scientific Jmevican,

Revent Amevican and Loreign Ratents,

Notice to Patentees,

Inventors who are desirous of disposing of their patentswould find it
greatly to their advantage tohavethem illustrated in the SCIENTIFIC AMER-
IcAN. We are prepared to get up first- class WoOD 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 WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED VEHICLE RUNNING GEAR.

George R. Duval, Oregon City, Oregon.—This invention relates to anim-
proved construction of gear for vehicles of all kinds, which admits the em-
ployment of iron or other metal for all the parts, and produces a strongand
substantial supportingand connecting gear thereby. The axle may be
formed of hollow pipes, with interior truss rods, when extra strength is
required, the seats carrying in outside grooves the thimbles, which are
securely attached by outer screws. Tothearch of the front axleis attached
the fifth wheel, that is bolted thereto tosupport the front of reach, through
the end of which the king bolt passes in the customary manner. The front
bolster is constructed of atched parallel plates or bars supported in end
seats or lugs, and braced by a curved stiffening rod and screw nuts at the
ends, and acts in the manner of a truss, and is supported in the center by
the head of the king bolt. The wagon body rests on front and rear bars,
and between the uprights or standards, which are bent of flat iron, braced
by cross studs, and secured rigidly to the ends of the bars by fastening
bolts and nuts. The reach is made of iron tube or gas pipe of suitable
strength, and clamped in suitable manner to a coupling sleeve or thimble
by collars and set screws, being capable of adjustment to different length
by means of the adjustable collars and screws, In this manner a strong,
substantial, and firmly braced iron running gear for farm, lumber, and
other wagons requiring a certain strength is obtained, which may, by slight
modifications, be also used for vehicles of all description, imparting to
them a light and pleasant appearance in place of the clumsy and heavy
wooden wagons at present in"use.

IMPROVED FASTENER FOK THE MEETING RAILS OF SASHES.

Henry L. Clark and Augustus B, Smith, Chester, N. Y.—The object of
this invention is to provide a simple and inexpensive sash fastener to be
applied to the meeting rails of window sashes, which cannot be unfastened
from the outside, and will prevent the window from rattling. When the
window is closed it is fastened by turning a lever down into a horizontal
position over a plate and swinging the latch over it, the curvature of the
lever being such as to permit the notched part of the latch to slip over it.
It is impossible to move either the latch or lever from the outside of the
window, therefore the window cannot be opened from the outside.

IMPROVED FRAME BUILDING.

William R. Morris and Joseph Slanser, La Rue, O.—This invention re-
lates to improvements in the method of constructing frame buildings by
the use of planks of suitable length and thickness, so that the entire build-
ing may be finished in its several parts, and finally put up in strong and
reliable manner and without skilled help. The planks are placed at some
distance from each other and bolted firmly to the beams, which are made
of several planks interposed between the upright planks of the posts, so
as to form therewith a compound plank construction thategives strength
and rigidity to the building. The lateral post connecting girders are passed
through mortises of the plank posts and secured rigidly at the meeting
ends or joint of two girders by a recessed key, that is first passed through
the mortises of the post and then placed in position, the girder ends being
then inserted and connected by a second recessed top key, of less width,
which keys are both spiked to the girder ends, to unite the same. The
keys and girder joint are finally rigidly locked to the mortises of the plank
post by two wedge keys running in opposite directions to each other. In
this manner the construction of the compound plank frame buildings is
perfected and rendered stronger and more durable.

R
NEW TEXTILE INVENTIONS.

IMPROVED FABRIC FOR CARPET LINING, ETC.

Daniel G. Rollin, New York city.—This invention has for its object the
production of an improved elastic fabric, which is useful for a great many
purposes where a fabric possessing strength and elasticity is required, as,
for instance, carpet lining, insoles for boots and shoes, etc., and is com-
posed of vegetable or animal fibers, or of vegetable and animal fibers com-
bined. The following is the process usually employed in the manufacture
of the new fabric: The inventor gives in manufacture this formula: For
making, say, one square yard of the fabric, take about gne and a half
ounce of cotton waste, about one fourth of an ounce of glue made into a
sizing, and a sufficient quantity of water to perfectly saturate the fibrous
mass, To this add particles of sponge, cork, raw cotton, or other suitable

any other astringent. The cotton waste should be finally reduced by pick-
ers suitably adapted to the purpose. The wet mass is passed between wire
cloth aprons and dried, when it is ready for use.

— et O e

NEW AGRICULTURAL INVENTIONS.

IMPROVED GUANO DISTRIBUTOR.

Joseph P. Baker, Madison, Ga.—This is an improved device for distribut-
ing guano and other similar fertilizers. In construction it consists of a
spout having a flared upper end containing a removable hopper, and hav-
ing two free rollers geared together and operated by a crank. One of the
rollers is grooved or fluted and co-operates both with the hopper to shake
it and with the other roller to pulverize and feed the fertilizer, the whole
forming a light and convenient portable hand-distributor.

IMPROVED STOCK FEEDER.

Osman M. Hayden and George A. Knowles, La Porte City, Iowa.—This
invention is intended for the purpose of feeding ground or other feed to
hogs, cattle, sheep, or colts in an economical manner, without deteriorat-
ing the feed by impurities or the breath and saliva of the animals, so that
other animals are kept from it; and the invention consists of a trough with
feed hopper having adjustable slide piece and stirring lever or levers. The
feeder may be arranged for different animals by being made of different
width and height, forming, however, in all cases an economical feeding
trough, as there is no waste of feed nor soiling of the same by the animals,
the feeding being readily interrupted, when one set of animals is fed, by
dropping the slide piece, the next set taking readily the feed as it is deliv-
ered in fresh state to them by opening the slide.

IMPROVED COTTON HARVESTER.

John E. Watkins and Morris Sale, Smithfield, Ky.—This invention has
relation to machines for picking cotton in the field, and the nature of the
invention consists, first, in a novel combination of devices with an exhaust-
ing fan and a picker, whereby one of the transporting wheels, when ro-
tated, operates continually to wind up a spring, which, in turn, gives rapid
motion to a fan and picker; second, in applying the exhausting fan and
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picking devices on the end of a frame which is vertically adjustable on the
main frame; third, in combining picking nippers with a nozzle which com-
municates with the fan case, which nippers will pick the cotton from the
pods, deliver it into the nozzle, and keep the same clear. In practice a
governor to regulate is used to regulate the speed of the fan. Steam may
also be used to run the machine. The convolute spring that drives the fan

: is employed to get a reserved force for use while stopping to gather the

cotton where the pods are thickest.
IMPROVED HARROW.

George D. Miles, Cairo, Pa.—The handles of the harrow are attached by
screw bolts to the side sections in such a manner as to be detached for be-
ing both placed on one side section, when the same is used as a cultivator.
The handles serve to raise the side sections in passing a stump, rock, or
other obstruction, which is a great advantage in harrowing new ground or
an orchard, while the coupled side sections without the middle section may
be readily used for harrowing corn. The side sections or wings may also
be provided with wheels turning on center pins attached by straps, the
front wheel being made like a caster, 80 as to turn below the wings and
admit the easy transportation of the harrow to and from the field. The
middle section is first lifted up and the wings drawn by slight side draft
under it, to be conveyed as eled or vehicle. The harrow is in this manner
adapted in superior manner for the purposes of the farmer, as it may be
more conveniently handled and applied for different work,

IMPROVED FRUIT DRYER.

William W. Ferguson, Healdsburg, Cal.—The object of this invention
is to furnish an improved machine for drying fruit, which shall be simple
in construction, convenient in use, and effective in operation, drying the
fruit evenly and rapidly, and which may be constructed at comparatively
small cost. The case of the machine, which is designed to be placed over
or connected with a furnace, has a pipe inserted in a hole in its top to
allow the moisture from the fruit to escape. In the front and rear sides
of the case are formed large doors for convenience in putting in and taking
out the fruit pans, and to enable the machine to be cooled off quickly
when the fruit is to be taken out. To the upper and lower parts of the
sides of the case are pivoted two shafts, to each of which are attached two
chain wheels, around which are passed two endless chains, to which are
attached fruit pans for receiving the fruit to be dried. The machine may
be drivenby steam power or horse power, as may be desired or conven-
ient.

D&l
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NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPROVED CAR MOVER.

George W Leek, Terre Haute, Ind.—This invention is intended to pro-
vide an easily operated yet powerful device for moving cars on the track,
and it consists of a wheel with lateral concaved knives, driven into the
grooved circumference and biting into the railhead, said wheel turning,
by a center pivot, in a forked lever arm, that is secured to the platform of
the car. The knife wheel is turned and car moved by a pivoted spring
pawl of & hand lever engaging a fixed side ratchet wheel of the knife
wheel. The forward motion of the hand lever.gives a purchase on the
ratchet, which thereby turns the knife wheel, that bites, by the lateral
knives, into the head of the rail, and transmits thereby motion to the car.
The return motion of the hand lever passes the pawl back over the ratchet,
80 as to engage the same again by the forward motion*of the hand lever.
The car or cars are thus moved with ease by this simple and effective device
to any point on the track or to the side track, as required.

IMPROVED RAILWAY GATE.

William I. French, Cainsville, Mo., assignor to himself and Peter Jacobs,
of same place.—This invention is an improvement in the class of railroad
gates which are suspended by rods and arranged to swing across the track,
being operated by levers which are connected with movable track rails so
as to be operated by a train approaching from either direction. The opera-
tion of gates thus connected with movable rails is liable to be hindered or
prevented by ice, snow, stones, or other substances beneath the rails. This
invention consists in suspending the gates by two parallel rodg, and in op-
erating the same by pivoted arms or levers, which are depressed by con-
tact with the wheels of the locomotive. The operation is as follows: The
wheels of the approaching train run upon and depress the levers, which
draw down the short arm of these levers, and swing the gates soas toleave
the track clear. The levers are of such length that they are constantly
pressed downward by the wheels of the passing train,

IMPROVED LEATHER-ROLLING MACHINE.

Henry Hudson, Saltillo, Pa.—The object of this invention is to furnish
an improved leather-rolling apparatus which shall be so constructed as to
enable the pressure to be applied by steam power, and which shall be
simple in construction and easily controlled. When the free end of the
lever is pressed down, steam is admitted to the cylinder, which forces
down the piston and applies pressure to the roller. When the foot is re-
moved from the lever it is raised by the spring, which closes the inlet and
opens the exhaust, and the piston and the roller will be raised by the
spring. The bar is vibrated to roll the leather in the usual way.

————— O —————————————

NEW MISCELLANEOUS INVENTIONS,

IMPROVED PASSE-PARTOUT MAT.

Samuel Philips, Paterson, N. J.—The object of this invention is to
furnish passe-partout mats which shall be strong and durable. The body
or foundation of the moulding is wood, and is made in long pieces or strips
in the same way as other wood mouldings. To the face of the long pieces
of moulding is glued torchion or other paper. The long pieces are then
mitered into pieces of the properlengthto form a mat of therequired size,
and the mitered ends of said pieces are firmly glued and nailed to each
other. By this construction the paper in the angle of the mat will be even
and smooth, and without any pull or tear, which cannot be the case when
the paper is applied to the moulding after the frame is formed. The inside
mat is placed in the rabbet formed in the inner edge of the back of the
moulding to receive it and the picture. The outside mat is attached to the
outward extension of the moulding. When the mat is smell the extension
may be a solid part of the moulding; but when the mat is large the exten
sion may be a separate piece, securely nailed to the moulding. After the
moulding has been put together to form the mat the paper upon the mould-
ing and the inside mat are coated with French zinc, mixed with water and
enough gelatine to cause it to adhere firmly to the paper, a little ultrama-
rine blue being added to make the color a pearly white. This preparation
gives a pure white color to the moulding and mat, and greatly increases
the beauty of the mat.

IMPROVED MUCILAGE HOLDER.

George B. Wight, New York city.—This invention relates tosuch im-
provements in those mucilage bottles in which the mucilage is applied by
means of a sponge attached to the cap of the bottle that the required quan-
tity of mucilage is supplied directly to the sponge on turning the bottle,
and the sponge kept moist for use by a small storage receptacle formed in
the cap at the base of the sponge. The invention consists of the flanged
cap of a mucilage bottle, having a central perforation and outer rim, that
forms, with a circumferential flange of the cap, a space for fastening the
base of the conical sponge, which is attached by a toothed ring, over which
the flange is drawn. The interior of the sponge is conically hollowed out
to admit the easy passage of the mucilage, and the shedding of the same
into the space or reservoir between rim, flange, and ring when the bottle
is placed in upright position after use
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IMPROVED APPARATUS FOR DEODORIZING GASES FROM
RENDERING TANKS,

Charles J. Trotter, Chicago, [1.—A vertical cylindrical shell or drum is
provided and is closed at both sides by suitable heads, the lower one of
which rests upon any suitable foundation. A receiving pipe is screwed
into the drum near the lower head, and another pipe is screwed into the
opposite side of the drum, a short distance from the lower head. An exit
pipe extends through the upper head for conveying away the gases afier
they are treated in the apparatus. To a condenser connected with a sewer,
and having a sewer trap for preventing back flow of gas, a funnel is pro-
vided for introducing the deodorizing agent, and an air cock for the eseape
of air from the apparatus. The manner of using the apparatus is as fol-
lows: The drum is filled with a suitable deodorizing liquid up to the pipe,
and the pipe, being connected with the cooking or rendering apparatus,
conveys the gas and vapor from thence tothe drum, where they are forced
through the deodorizing liquid contained in the drum and escape through
the exit pipe to a condenser connected with the sewer, being freed from
disagreeable smell. The escape pipe may be connected with a sewer,
when the fumes of the deodorizing liquid which escape with the gas may,
or the gas may, be conducted to the furnace of the cooking or rendering
apparatus, when it will be consumed.

IMPROVED BRONZING MACHINE.

Laurent Poirier, Paris, France.—This invention relates to improvements
in machines used for bronzing or applying any kind of colors, in a state
of powder, to sheets or paper, sheets of metal, fabrics, etc.—that is to say,
to apparatus for applying colors, in a state of powder, to any kind of
sheets printed by any mode of inking, by means of mordant varnish, as,
for instance, in lithography, copper plate printing, typography, etc. The
bronzing or powdering cylinder is covered with velvet, flannel, etc. On
the other extremity of the shaft of this cylinder is fixed a toothed wheel,
transmitting its movement to a pinion dependent on another shaft, on
which is mounted the friction bronzing cylinder, the movement of which
is thrice as rapid as that of the bronzing cylinder. The friction cylinder
completes the bronzing, and gives the bronzed surface the polish and
brilliancy.

IMPROVED MACHINE FOR PRINTING ON GLASS, PORCELAIN,
ETC.

Friedrich W Heuer, Vienna, Austria, assignor to Emil H. Neymann,
New York city.—The object of this invention is to produce an effective

machine for printing in quick and cheap manner labels, piccures, orna- :

mental designs, etc., in one or more colors, on glass, porcelain, earthen-
ware, and other rigid bodies of cylindrical surface, the colors being fixed
thereon, so that the prints resist the influence of moisture, and dispense
thereby with the paper labels or pictures applied or painted thereon by
hand or in other manner. The invention consists of a machine in the
nature of a printing machine, with adjustable revolving supports for the
bottles or other objects to which the colors are to be transmitted. When
the machine is set in operation, the bottle receives a rotary motion by the
friction between the same and the printing block of the carriage, which
friction is augmented by the adhesiveness of the color employed. The
printing block is made of elastic material, and placed on a stiff wooden or
other base plate, which is cushioned in suitable manner, so as to provide
for the slight variations in the diameters of the bottles, and secure a uni-
form transfer of the color to the surface to be printed.

iMPROVED STOVEPIPE DRUM.

Moses P. Farnham, Kanawha, Cal.—The object of this invention is to
furnish an improved drum which shall be simple in construction, easily
applied to a stovepipe, and effective in use, enabling the most of the heat
to be withdrawn from the smoke before it is allowed to pass into the chim-
ney, and wholly preventing sparks from passing into the chimney. To a
length of ordinary stovepipe are attached a number of longitudinal and rad-
ial flanges, to the outer edges of which is secured a larger pipe drum, the
upper and lower ends of which are closed with rang plates or heads. The
flanges pass upon both sides of the inlet holes down to the lower head, but
do not pass up to the upper head. The next flanges pass up to the upper
heady-but do not pass down to the lower head. Between the end of the
flanges that extend up to the upper head are formed the outlet holes. The
flanges must be arranged to form an odd number of flues, and there may
be one, two, or more sets of flues, as may be desired. With this construc-
tion the drum is designed to take the place of a length of stovepipe, so that
there is no trouble in setting it up or taking it down.

IMPROVED WASHBOILER.

Mores Tanenbaum, Grafton, Il.—The object of this invention is to furn-
ish an improved apparatus for boiling and washing clothes, cooking food,
and othersimilar uses, which shall be simple in construction, convenient
in use, and will require but a small amount of fuel to operate it. The body
of the boiler may be round or square, cylindrical or flaring, and of any de-
gired side. It is supported upon legs of such a length as to raise itto a
convenient height. In a hole in the center of the bottom of the boiler is
secured the lower end of a pipe, which is open at both ends. The part of
the pipe within the boiler is surrounded with a larger pipe, placed at the
distance of a quarter of an inch or more from the pipe, and perforated with
numerous holes. The larger pipe prevents the clothes or other objects be-

- ing boiled from coming in contact with and being scorched by the hot pipe.
This pipe also acts as a steamer to project small streams of water and steam
through the clothes, which washes them quickly, and renders it unneces-
sary to use a washboard. The boiler is provided with a closely fitting
cover, which is made in two parts or halves, having half-round notches
formed in the centers of their inner edges to form a hole for the pipe to
pass through, so that the cover can be removed without its being necessary
to remove the section of pipe from the upper end of the pipe. The section
of pipe is provided with a damper, to enable the draftto be controlled as
desired. A compartment or vessel is so formed as to fit into the space be-
tween the side of the boiler and the perforated pipe, and which is provided
with a closely fitting cover and flange. By the use of flange and bead, the
two being placed in corresponding position on the vessel and boiler, the
vessel is very conveniently supported and at a suitable elevation.

IMPROVED COMBINED FISH TRAP AND BUCKET.

James M. Lasater, Manchester, Tenn., assignor to Robert L. Lasater, of
same place.—The object of this invention is to furnish an improved device
for catching and carrying minnows and other small fish, which shall be
simple in construction and convenient in use. The invention consists in
the combination of the glass vessel provided with the funnel-shaped top,
the shaft, the bait hooks, and the cord, the perforated vessel provided with
the slides and the eyes, the rods, and the bail with each other; and in the
combination of the glass vessel provided with the funnel-shaped top, the
shaft, the bait hooks, and the cord, the perforated vessel provided with
the slides and the eyes, the bucket provided with the eyes, the rods, and
the bail. When the device is used as a trap the glass vessel is placed upon
the top of the perforated vessel, and is secured in placé by rods. When
the device is used for carrying the fish-the glass vessel is placed in the bot-
tom of the bucket, the perforated vessel is placed upon the top of the glass
vessel, and the three are secured together by rods, the glass vessel being
thus protected against accidental breakage.

IMPROVED VENTILATOR IN THE WINDOWS OF BUILDINGS.

Lorenzo D. Harvey, Sheboygan, assignor to himself and E. J. Stewart, ,
Genesee, Wis.—This invention consists in hinging a deflector to the sill of |
a window, which, when the window is open, directs the inrushing current ,
of air toward the ceiling. It also consists in applyinga flexible deflector

the ceiling. When not in use the deflector lies upon the ‘window sill,
When the lower sash is raised the inrushing current of air is
directed toward the ceiling by the deflector, where it unites with the
warmer portion of the air in the apartment, and becomes tempered before
coming into contact with the persons in the room, When the upper win-
dow sash is drawn down so as to admit air, the inflowing current is directed
upward, as in the other case. The flexibility of the deflector permits the
required latitude of motion in the upper window sash. The advantages of
this plan of ventilation are obvious. Drafts are avoided, while thorough
and complete ventilation is secured,

IMPROVED MEASURING AND REGISTERING DEVICE FOR
ASCERTAINING THE QUANTITY AND QUALITY OF DIS-
TILLED LIQUIDS.

Carl Robert Wedelin, Gétheborg, Sweden.—This invention has for its
object to produce a simple and efficient means for ascertaining the quan-
tity and quality of distilled liquids, thereby facilitating the work of in-
spection, and enabling a reduction in number of the inspectors. The in-
vention consists in the combination, with the still, receiver, or vessel in
which the liquid, on being distilled, is collected, of a larger measuring
tank and a smaller testing reservoir, so constructed and connected to-
gether by pipes and valve mechanism that the filling of the measuring tank
from the receiver will set apart a small quantity for testing the grade or
quality of the liquid, which small quanlity, on emptying the measuring
tank, will be discharged into the testing reservoir—a register connected
with the valve mechanism at the same time indicating the number of times
the measuring tank has been filled and emptied, and thereby the quantity
of liquid distilled. By the application of this invention the now frequent
attention of inspectors is rendered no longer nécessary; but one traveling
inspector may be able to alone discharge the duties now imposed upon a
number of local officers.

IMPROVED BILLIARD CHALK HOLDER.

Henry L. Wharton, Youngstown, O.—This invention relates to an im-
proved chalk holder for billiard cues, by which the chalk may be conven-
iently applied to the tips without getting on the hands or clothes, and with-
out breaking and scattering when dropped on the floor. The invention
consists of a chalk-holding casing, with detachable lid and sliding chalk,
placed on a spring-acted base plate or follower, having projecting teats
or roughened surface. The chalk holdersupplies chalk to the tip merely,
and not to the cue, preventing thereby the marking of the billiard table
by thecue. The chalk is inserted by pressing down on the same with the
finger passed through the hole of the lid until the lid is in position. When
" the lid is to be detached the chalk is retained in similar manner until it is
‘ taken off.

. IMPROVED CHECK VALVES FOR OIL PUMPS.

|- Amos M. Terrill, Petrolia, Pa.—The object of this invention is o provide
i a check valve for attachment to the working barrels of oil pumps that will
- retain the fluid and relieve the piston from the column of fluid contained
| by the well. As the piston rises the upward pressure of the liquid lifts
. the valve, and the liquid escapes through the apertures under the valve
| face to the tubing of the well. When the piston descends the valve closes,
; and prevents the return of the liquid to the pump barrel.

IMPROVED FAN ATTACHMENT.

George S. Riggs, Micanopy, Fla.—This invention relates to an improve-
‘ment in fans for attaching to tables, and it consists of an oscillating fan
supported by a standard attached to the center of a table and driven by
means of a treadle through a suitable arrangement of levers and rods.
‘When the treadle is worked by the foot the rod is oscillated, and the wings
I create sufficient motion in the air to drive off flies.

IMPROVED FIRE ESCAPE.

George S. Staples, Sherman, Tex.—The object of this invention is to
provide a simple, inexpensive, and portable fire escape, that may be used
for letting persons directly down from buildings, or for carrying them
from the upper stories of buildings to other buildings at a distance or to
the ground, as circumstances may require. A beltis provided tobe clasped
or buckled around the waist of the person desiring to escape. The block
; is provided with a hook, by means of which it may be attached to any fixed
' object in the burning building, and another block is provided with ropes,
by means of which it may be attached to any solid object below or across
the street, or to a building conveniently near the fire. The manner of using
the fire escape is as follows: The block is attached by means of its hook
to any convenient object having sufficient solidity. The other block is at-
tached to any convenient object below, or to the upper or lower stories of
a building. The belt is fastened around the body, and the clasp secured
to the rope. The person either lowers himself by taking the rope in hand,
or is lowered by persons from below.

IMPROVED PROCESS OF COLORING PHOTOGRAPHS.

Den Chamberlain, Winona, Minn.—This invention relates to an im-
proved process for coloring photographs, by which the pictures are given
a mellow tone and a life-like color without impairing the likeness. By at-
taching to the back of the picture a backing on which is applied certain
mixtures to produce the effect. The pictures can be framed in the usual
way.

IMPROVED COMBINED LETTER BOX, BELL, AND DOOR
PLATE.

Costello B. Geer, Union City, Pa.—The ébject of this invention is to so
combine a doorbell, name plate, and letter box as to form a single simple
device, in which the several features retain their separate functions and
also co-operate for joint use. The improvements consist in general in
hinging the door plate to the slot or letter hole in the door so as to cause
it to fuifil both the functions of a door plate and a cover to said hole. It
also consists in connecting the hinged door plate with a bell, so that when
the cover is raised and a letter dropped into the letter box the bell is sim-
ultaneously rung and the occupants notified, and so that also when a call
is made and the bell is not answered, the visitor may drop a card into the
letter box within.

IMPROVED HORSE DETACHER.

George W. Atkins, Noble's Lake, Ark.—This invention is an improve-
ment in the class of detaching apparatus in which the traces are attached
; to curved pivoted bars or levers having a spring catch or locking device,
i which may be retracted to release said bars or levers, and thus allow the
traces to become detached.and free the team from the vehicle. The de-
tachment of the traces is effective in this case by means of a cord which
extends through the carriage front or around the dasher, and is hence
easily accessible to the driver. For peculiar construction and arrange-
ment of the detaching apparatus proper, see patent.

IMPROVED PREPARATION OF CHEWING GUM.

Robert Cotter, Houston, Tex.—This invention relates to the novel treat-
ment of Mexican gum (gum sapata) to adapt it to be put up as a merchant-
able chewing gum. The process of treatment consists in first pulverizing
the brittle gum, then sifting the same, and afterwards suojecting it to a
gentle heat to reduce it to the proper consistence. A little sugar is incor-
porated with the gum when in a pulverized state to make it palatable,
while the pure but inert and plastic character of the native gum used as a
basis renders it well adapted for the purpose without objectionable or
! harmful effeet to the consumers.

IMPROVED SADDLETREE.

Henry C. Still and Joseph R. Still, Austin, Tex.—This invention relates
| to an improvement in riding saddles designed to secure greater strength

to the upper rail of a window sash and to the window casing, to direct the | in the pommel and fork, and it consists in forming the fork of the saddle
current of air admitted through the upper portion of the window toward | tree and the pommel from malleable cast iron, and in one and the same
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piece, the neck of the pommel being cast hollowfor greater lightness, with
the upper end of the casting open, which opening is closed by a surmounts
ing cap of wood or other material which furnishes the pommel.

IMPROVED REFRIGERATOR.

George Collins, Springwells, Mich.—This invention relates to an im-
proved construction of freezing apparatus designed for the manufacture
of ice and for the preservation of meats, fish, game, etc. It consists in con-
structing the hollow door of the apparatus with an opening at the top
through which the space in the dQor may be filled with a refrigerating ma-
terial from the same opening at the top of the refrigerator through which
the freezing mixture is changed to the other three sides.

IMPROVED VAGINAL SYRINGE.

Dr. Robert H. Woodward, New York city.—In the local treatment (by
astringents, etc.) of menorrhagia or prolapsus uteri, where it is essential
that the patient shall be kept in a recumbent position, the syringes ordi-
narily used have proved defective or inefficient in operation mainly because
no means have been provided for supplying air to take the place (to a
greater or less extent) of the liquid when being removed from the vagina,
The object of the patentee is to remedy this defect, and to this end an
air-tube attachment is provided aad used in connection with the syringe.

IMPROVED NURSING BOTTLE.

Moses A. Michaels, McKeesport, Pa.—The object of this invention is to
improve the construction of nursing bottles, that are required td be kept
sweet and clean, and which are difficult to be cleaned, so that they can be
readily cleaned, and thus kept sweet and pure. The invention consists in
a bottle made in two parts, and provided with a screw coupling for con-
necting said parts detachably with each other. The screws may be cast
upon, soldered to, or otherwise connected with the two parts,as may be
convenient, or as may be most suitable for the material of which the bottle
is made. This construction enables the bottle to be taken apart and easily
and thoroughly cleaned, so as to be kept sweet and pure.

IMPROVED HEATING ATTACHMENT FOR LAMPS.

Charles I. Payne, Binghamton, N. Y., assignor to himself and John W,
Burnett, of same place.—This invention consists of a sheet metal chimney
having a cast iron base and top piece, and provided with a mica window
and a slide for covering the same. A sheet metal portion thatis apertured
centrally receives the lamp burner, which is provided with apertures for
receiving the springs of the burner that are usually employed for holding
the glass chimney, By removing the base piece the sheet metal portion
may be placed on a larger burner, the springs of which slip over a bead
and hold the metallic portion securely in its place on the burner.

IMPROVED OIL CAN.

William Y. Horne, St. Paul, Minn.—The object of this invention is to
furnish an improved oil can, which shall be strong and durable, and not
liable to be injured by careless handlingor during transportation. A sheet
iron case or jacket is made of such size as to receive within it an ordinary
oil can and leave a narrow space between it and the can. The can is in-
gerted in the jacket from the lower end. A wooden bottom is then inserted
in the lower end of the jacket to rest against the bottom of the can, and
the lower edge of the jacket is turned down upon it.

IMPROVED HYDRO-PNEUMATIC FIRE EXTINGUISHER.

Charles C. Hearle, Montreal, Quebec, Canada.—This invention relates
to portable fire extinguishers, which are designed for throwing water by
the elastic force of compressed air. This machine is derigned to super-
sede fire extinguishers which depend for their power upon chemicals. By
a simple but effective arrangement, air pressure toany amount required is
produced, which will throw a stream of water fifty feet horizontally, and
it has been fully proved to be a very efficient fire extinguisher. It has the
further advantage of being suitable for such uses as watering sidewalks,
lawns, or gardens, washing carriages, or for any purpose for which a stream
of water is required. It is also ciaimed for it that it is cheaply made, re-
quiring no special machinery for its manufacture, is not liable to get out
of order, and, all its work being outside, its operation is easily understood;
in all these particulars being a decided advance on any machine of the sort
heretofore exhibited.

IMPROVED FOLDING WORKSTAND.

Ervin G. Gollner, New York city.—The object of thisinvention is to furn-
ish an improved ladies’ and children’s workstand, which shall be so con-
structed that it may be folded into a compact form for storage or transpor-
tation, and which shall be light, simple in construction, and neat in appear-
ance. The top of the stand is provided with a cord, chain, or other handle
for convenience in moving it from place to place. The stands may be pro-
vided with baskets, the upper one of which rests upon the upper ends of
bars, the middle one rests upon pins or small brackets, attached to the bars
near their central pivots, and the lower one rests upon the upper ends of
the feet, or upon pins or brackets attached to said ends. With this con-
struction the stand may be folded into a very compact form for storage or
transportation, the baskets being nested.

. IMPROVED CIGARETTE MACHINE.

William Davies, Henderson, Ky.—This invention relates to apparatus or
appliances for giving form to the filling core or bunch of tobacco to be
shaped for cigarettes, cheroots, and cigars, and also for inclosing the same
in paper or leaf wrappers when the finished articles are of cylindrical or
nearly cylindrical or tapering form: and it consists essentially of a slack
flexible apron or band secured at the ends, but adjustable as regards its
length, and of a roller or bar, with side handles, for operating the same
along an inclined or level platform. The flexibleband has sufficient slack
to allow the formation of a double fold. The tobacco filler or bunch is
made by placing the tobacco in one turn of the fold and the roller or bar
in the other, and moving the roller along the platform toward oneend of
the same, 80 as to revolve the filler or bunch on the band and give it the
required shape, the wrapper being rolled on by the same movement, and
secured by gum or otherwise.

IMPROVED TOILET MASK,

Nanette 8. Emerson-French, New York city.—The object of this inven-
tion is to furnish, for the purpose of beautifying the complexion, removing
moth, tan, and sunburn, curing eruptions and inflammation of the skin, and
softening and healing the skin, an improved toilet mask, that fits neatly
and yieldingly to the face, and forms a protection for the same against ex-
ternal influences. The invention consists of a toilet mask formed of an
outer layer of suitable pliable fabric, and an inner layer of heating or med-
icated fabric. The toilet mask is to be worn at night, not being annoying
on account of its pliability, and exerting a quickly healing and softening
influence upon the pores of the skin, so as to remove impurities and beau-
tify the comiplexion, and form, furthermore, a protection against the in-
fluence of the sun and the bites of insects in summer, and against cold
winds, chapping, and frostbite in winter.

IMPROVED SECTIONAL PACKING BOX.

Gilbert Robinson, Jr., New York city.—The object of this invention is
to furnish an improved packing box, which shall be so constructed that it
may be readily taken apart and packed in a small compass for reshipment,
and which shall be so strong as to withstand the outward pressure of the
goods and the strain of handling. The improvement consists in making
the edge pieces, which have heretofore been a single strip of angularsheet
metal, in two parts or double, riveted to the outer and inner sides of the
part of the box to which they are attached, and their free edges, that form
the overlapping flange, riveted to each other. This construction greatly
strengthens the box, and enables it to safely withstand the strain of the
goods and of handling.
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The Charge for Insertion under this head is One Dollar
a line for each insertion.

We are prepared to furnish our All Steel Roller Bush-
ings fitted into Iron or Lig. Sheaves. Penfield Block
‘Works, Lockport, N. Y.

The Varnishes and Japans of Hyatt & Co., established
1872, known as the * The London Manufacturing Co.,”
made from scientific formula, by a practical maker of
materials, free from deleterious substances, are, in the
sucecess they meet with, *noted for color, purity, and
durability with cheapness, giving them meritorious pre-
eminence.” Trythem. Send for circulars and price list
to company’s office, 246 Grand street, N. Y.

‘Wanted—To sell part or whole interest in an Inven-
tion which will surely prevent the rotating of balloons
in the air.
field, Mass.

dress, with terms, Santa Fe Canal Co., Waldo, Fla.

For the best Pocket Implement for loading Cartridge
Shells ever made, address Dudley & Co., Poughkeepsie,
N. Y. .

Gun and Sewing Machine Tools. Pratt & Whitney,
Hartford, Conn. .

For Sale cheap.—A nice finished 2 H. P. Engine; all
new; horizontal. Address Box 346, Union City, Erie
county, Pa.

New Lathe Attachments, such as Gear Cutting, Tap
and Spline Slotting. W. P. Hopkins, Lawrence, Mass.

For the best Steam Packing use the * Selden’s Im-
proved.” R. Brandt, 127 AvenueD, N. Y.

Wanted.—A Mackenzie Cupola; capacity 2 or 8 touns;
either new or second-hand. Address P. O. Box No. 11,
Macedon, N. Y.

For Sale.—9 ft. Planer, $425; 8 ft. do., $375; 8 ft. do.,
$165; 24 in. x 12 ft. Lathe, $195; 18 in. x 10 ft. do., $150; 40
in. x 12 ft. do., $225; Punch and Shear, Heavy, $550; Boil-
er Rolls, $125; Car Wheel Borer, $500; at Shearman’s, 132
N. 3d St., Philadelphia, Pa.

To Manufacturers of and Dealers in Toys—Licenses
to be had for new and pleasing toys. Partners wanted.
Address S. E. B, 801 Asylum Ave., Hartford, Conn.

Baldwin the Clothier is a patented trade mark, and it
is the property of O. 8. Baldwin, whose residence is in
Brooklyn,N. Y.

Saws are filed with great ease by everybody. New
machine; $2.50. Send for illustrated circulars, etc., to
E. Roth & Bro., New Oxford, Pa. We want agents.

For the best Gate Valves of all kinds,apply to D.
Kennedy & Co.,88 John St.,N. Y.

Carpenters and Mechanics expert with tools,” can
make from $5 to $10 per day in their own neighborhood.
No humbug. Thompson & Co.,8 Wood street, Pitts-
burgh, Pa.

Plumbers—Address Bailey, Farrell & Co., Pittsburgh,
Pa., for the best and cheapest iron case street hydrants.

Magic Lanterns and Stereopticons of all prices. Views
illustrating every subject for public exhibitions. Profi-
table business for a man with asmall capital. Also lan-
terns for college and home amusement. 74 page cata-
logue free. McAllister Mf. Optician,49 Nassau St., N. Y.

“ Little All Right,” the smallest and most perfect Re-
volver in the world. Radically new both in principle and
operation. Send for circular. All Right Firearm’s Co.,
Lawrence, Mass., U.S.A.

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

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

John T. Noye & Son, Buffalo, 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.

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

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 — 6ther kinds imitations and inferior.
Caution.—Our name is stamped in full on all our best
Standard Belting, Packing, and Hose. Buy that only.
The best is the cheapest. New York Belting and Pack-
ing Company, 37 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 Co.. Pittsburgh, Pa.

Improved Wood-working Machinery made by Walker
Bros,, 73 and 5 Laurel St., Philadelphia, Pa.

Articles in Light Metal Work, Fine Castings in Brass,
Malleable Iron, &c., Japanning, Tinning, Galvanizing.
Welles’ Specialty Works, Chicago, Il

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.

Safety Linen Hose for factories, hotels, and stores, at
lowest rates. Greene, Tweed &Co ., 18 Park Place, N.Y.

Yacht and Stationary Engines from 2 to 20 H. P. The
best for the price. N. W. Twiss, New Haven, Conn.

Arbors or Mandrels hardened, ground perfectly true
and durable. For machinists, jewelers, and others use.

- Send for circular. A. A. Pool & Co., Newark, N. J.

Chester Steel Castings Co. make castings for heavy
gearing, and Hydraulic Cylinders where great strength
is,required. See their advertisement, page 254.

Silver Solder and small Tubing, John Holland, Cin-
cinnati, Manufacturer of Gold Pens and Pencil Cases.

Blake’s Belt Studs. The most durable fastening for
rubber and leather belts. Greene, Tweed & Co., N. Y.

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

Patent Scroll and Band Saws. Best and cheapest in
use. Cordesman, Egan & Co., Cincinnati, O.

For Boult’s Paneling, Moulding, and Dovetailing Ma-
chine, and other wood-working machinery,address B.C.
Machinery Co., Battle Creek, Mich.

Reliable information given on all subjects relating to

Mechanics, Hydraulics, Pneumatics, Steam Engines, and
Boilers, by A. F. Nagle, M.B., Providence. R. I.

Address W. Lindon, 4 Myrtle St., Spring-

. | ber of plants is notgreat, and the apartment well ven-
Parties having Steam Excavators for fale, please ad-

(1) E. D. N. asks: What will take coal oil
and black ink out of a board floor? A. To remove the

quantity of it, sprinkle the boards with good benzine
and cover the parts with fine dry pipe clay for several
hours. Repeat this treatment if necessary. For the
ink (if writing ink), after removing the oil moisten well
with muriatic acid diluted with 8 or 4 parts of water and
cover with pipe clay as before, but have it warm.

(@) A. M. asks: Isit injurious to health to
have growing plants in one’s sleeping room, during the
winter? A. In closerooms some plants are undoubted-
ly capable of exerting pernicious effects, but if the num-

tilated no danger need be apprehended.
(3) G. B.says: In the process of sugar

making I am using cypress cisterns, to receive cane
juice, which have been through a process in contact
with sulphurous gas. What kind of paint, varnish, or
other covering can be applied to the inside of the cis-
tern, leaving the cistern in a clean condition after wash-
ing? A. If you can make paraffiin adhere firmly, this
will offer most efficient protection—it may be melted
and a thin coating applied witha brush to the perfectly
dry wood. The cisterns should be occasionally cleaned
and, if necessary, dried and recoated.

(4) G. N. L. says: In making aninduction
coil capable of throwing the spark 1 inch, how many
feet and of what size wire will Irequire for the primary
coil? How many thousand feet and o f what size should
be used for the secondary coil? Will cotton covered
wire answer if each layer is insulated? Will a dozen 14
inch soft iron wires, 10 inches long, answer for the core?
A. Make the coreabout 18 inches long and 1 inch in
diameter, of small (No. 26),well annealed iron wires.
Use for the primary coil No. 16 cotton covered copper
wire, enough tomake the thickness of the helix 34 inch.
For the secondary coil use No. 36 silk covered and well
paraffined wire, enough to bringthe outside of thecoil
2inches from the cover. Cotton covered wire may be
used, but silk covered is best.

(5) N. S. R. asks: 1. What per cent of acid
and water to use for battery for plating? A. Where
_other saltsare not used add one twentieth part oil of
vitriol to the water. 2. Also what percentage of blue
vitriol, acid, and water for solution? A. Make as strong
a solution of copper sulphate as possible. Do not use
acid. In starting the battery a little zinc sulphate may
be added to the zincsolution instead. 3, Is acid used to
clean the form sothat it will not blurr? A. No.

(6) E. N. asks: Can asphaltum be prepared
cheaply to be pliable in freezing weather and in sum-
mer not to melt or run? A. No.

(7) P. R. asks: What book gives full infor-
mation tomake batteries and electroplate? A. Gore'’s
*¢ Electro-Metallurgy * is the latest publication.

(8) H. A. 8. asks: Have any experiments
been made to ascertain if carbonic oxide will pass
through the walls of soapstone stoves? A. No.

9 A. S. N. R. asks how to inlay a word in
silver, on a flat gold ring? A. Engrave or stamp the de-
sign in the gold, then cover all except the portions tobe
gilvered with wax, and deposit the silver by electro-
plating.

(10) J. N. P. asks how to make a fuse or
slow match? A. Ordinary cotton cord soaked in a so-
lution of saltpeter.

(11) I. N. G. asks how to transfer printed
matter? A. Moisten the printed matter with a solution
of caustic potash in alcohol and transfer by pressure.

(12) E. H. 8. asks how to construct a simple
apparatus suitable for distilling or condensing in a small
way palatable fresh water from sea water? A. The
simplest contrivance consists of, 1. A tin boiler as large
as can be used over the fire available. 2. A rubber pipe

said pipe in a tight cask kept replenished with cold sea
water. 3. A reservoirat the delivery end of the pipe to
receive the condensed steam. The quantity of water
distilled depends on the size of boiler that can be used.

(18) J. R. says: A friend has a spring sev-
enteen rods from his house; difference in level 28 feet
(thatis, spring lower than pump at house). He wishes
topump from the spring through a pipe laid according
to the configuration of the ground, which is ridgy and
uneven. Will it be a paying investment? A. No.

(14) A. J. G. asks how to mount maps? A.
Stretch the cloth as tightly asit will bear on a frame of
therequired size. Rub over the surface a sufficient
quantity of well cooked paste, made of equal parts of
wheat flour and starch until the cloth is thoroughly wet.
Lay the map upon the pasted surface and cover it with
a piece of clean paper, rubbing back and forth, until it
is smooth and fast. If ‘desired, varnish with white co-
pal varnish.

(15) W. A. T. asks: 1. How the peculiar
grayish mottled appearance seen on rifle lock plates is
produced? A. By casehardening. 2. How is the black
blue finish given to the barrels? A. The work is highly
polished or burnished. Placed in charcoal dust over a
fire until the peculiar color appears.

(16) W. D. H. asks how to obtain a high
polished surface on steel tools with emery wheels? A.
Set the wheels with flour of emery to use asthe last
polish. A little tallow may be rubbed over the #heel as
a finish, If the wheels are of small diameter, run them
about two thousand revolutions per minute.

(17) W. G. says: 1 have a column 600 feet
long and 12 inches in diameter in use for draining the
waterout of a coal mine. Sediment from the mine wa-
ter has collected in the pipe, reducing the diameter to
less than 6 inches, which causes a heavy strain on the

joints. = Is there any way of loosening the sediment so

oil, provided the floor does not contain an excessive |

leading from the steam space toa worm made by coiling |

astocause the water towash it out, and so avoid the
expenseof taking the pipes apart? A. If the lead of
the pipe admits of it, try to pass a chain through, Cut-
ting projections might be fastened to the links to knock
off the scale. To send the cord through the pipe where-
with to pull the chain through, if other means fail, at-
tach a thread toa rat and drive the animal from end to
end of the bore. Then pull the cord through by the
thread. A steam jet might possibly be of benefit.

(18) J. H. McL. & Co. have paid out a large
amount of money in trying to tan the skins of fresh wa-
ter sturgeons without success. Have had some of the
| best tanners in the country trying to make some usge of
them. Can any correspondent suggest how to tanor
handle sturgeon skins so as to make them useful?

(19) J. B. asks: Have vessels been built
that could be propelled under water? A. Yes; the Er-
1csson, Lay and Whitehead torpedo boats. A submar-
ine boat carryinga crew blew up the U, 8. S. Housatonic
during the war, but the crew were all lost, Numerous
submarine boats have been patented.

(20) D. W. F. and J. W. P. ask: Of the
colored glasses, which is the best for use in goggles to
protect weak or sore eyes? A. The dark shade of car-
bon glass is perhaps preferable; it diminishes the in-
tensity of light without perceptibly interfering with the
colors. Colored light is of no special benefit to sore
eyes.

(21) I. A. C. asks: How many feet No. 34
insulated copper wire will it require to make the mag-
nets in either engine desctibed in SuPPLEMENT No. 19?
A. The rule is to make the thickness of the wire helices
equal tothat of the core. The amount of wire to be
used will depend upon the size of core. Itisadvisable
to use a larger wire—about No. 22. 2. How large’ a
battery will it require to run the locomotive, size of the
engraving? A. One cell of the bichromate battery will
probably suffice.

(22) C. D. N. asks how to make a fluid
that will renew the color of black cloth pants faded or
stained by perspiration, etc.? A. In such cases it is ad-
visable to have the article washed and re-dyed. The
fellowing is sometimes used as a reviver: Galls, 1 1b.;
logwood, 2 1bs.; copperas, ¥4 1b. Crush,mix, and boil
in five gallons of water untilreduced to one gallon, and
strain,

‘What will remove dandrufff Have used flowers of
sulphur, A. Apply a solution of borax with a stiff
brush.,

There are several names for coal oil, such as benzine,
kerosene, petroleum, etc. What is the difference be-
tweeneach? A. Kerosene, benzine, naphtha, etc., are
all products of distillation of petroleum. When petro-
leum is heated in the retort, the lighter oils, such as
gasoline and naphtha,distil over first, 2nd are condensed
in pipes surrounded by cold water. At a higher tem-
perature oils of greater specific grayity (heavier) such as
naphtha, benzine, etc., come over; as the temperature
increases, kerosene distils, The residue in the retort
contains tar, paraffin, and lubricating oils,

My watch case, keys, etc., turn black in my pocket in
warm weather. What is the cause? A. The discolora-
tion is due to sulphur compounds, either excreted with
the perspiration, or existing in the atmosphere of a lo-
cality frequented.

How can I stop a hole in an india rubber foot ball?
A. Use rubber cement.

What will drive mosquitoes out of aroom? A. Oil of
pennyroyal is often used. Almost any strong smelling
(harmless) essential oil will answer.

(®3) J. S. asks how to make a matrix of
plaster of Paris? A. Use fresh calcined plaster mixed
with water about the consistency of cream. Pour it
slowly over the matrix and let itremain until it is hard-
ened. Oil the matri< lightly before pouring. 2. Is
there anything thatwill toughen the plaster? A. Mix
with weak alum water instead of water, or use a soiu-
tion of 2 ozs. of gum arabic to 1 pint of water. Or for
common purposes a weak size of glue may be used.

(24) W. F. M. asks the number of heaped

bushels contained in a wagon box whose length is 120
inches, width 40inches, and depth 244 inches? A.Size
of wagon box 117,600 cubic inches, or about 44 heaped
. bushels.
(®5) S. D. B. asks the number of cubic
| feet it takesto make & ton of hay? A. Anyfigures that
can be given will only be approximate. Ordinary
meadow hay, freshly stacked, contains from 260 to 280
' cubic feet per ton, and becomes somewhat compressed
after remaining in a large stack for some time. New
cloverhay occupies about 300 cubic feet per ton.

(26) B. & C. ask: How many cubic inches
in a bushel (heaping measure) of green apples, Irish po-
tatoes, etc.? A. A heaped bushel contains 2688 cubic
inches, the additions being onefourth of a struck bush-
iel. The standard bushel is the internal contents of a
cone having a base diameter of 184 inches, and 6 inches
high.

(27) E. N. asks: What battery is the best
forplating purposes? A. Forsmall work a copper sul-
phate-zinc-copper battery, of the gravity form, is
perhaps most convenient. Smee cells with carbon neg-
atives, also the more powerful bichromate or carbon
battery, are in common use where magneto-electric
machines are not employed.

(28) M. D. asks: About how many square
feet of heating surface are required in Ericsson’s calor-
icengine to the horse power? A. From 8 to 10, in the
small sized engines.

(29) T. D. B. asks: Would a vessel contain-
ing a vacuum be more buoyant than the same vessel
filled with hydrogen gas? A.Yes. Onehundred inches
of pure hydrogen weigh a little more than two grains.

(80) G. W. 8. asks: Is a local battery un-
healthy if keptinuse in the same room occupied by
the operator? Is the vapor, if any, arising from the
materials used unhealthy? A. If of the ordinary type
—zinc and copper in solution of sulphates of these
. metals—no. The metallic salts used are mot volatile at
; ordinary temperatures. Theonly exhalation is aqueous
i vapor—provided the materials used are not excessively

pure.
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(31) J. W. W. asks: 1. What is the cause
of the evolution of heat when alcohol and water com-
bine? Whatis the cause of the contraction whichtakes
place whenalcohol and water combine? A. It isdueto
contraction or alimitationof the atomic vibration. 2.
Do the molecules of the alcohol and water when com-
binedform intermediate molecules, or do theylay side
by side with small shot? A. It has not been deter-
mined, probably the former. 8. Is the combination of
alcohol and water chemical or mechanical? A. Chemi-
cal. 4. What is the greatest gravity of water? Some
writersplace it at 4-1° C. or 39-38° Fah., or for practical
purposes, 39'4° Fah. Others 40° or 39:2° Fah. Which is
correct? A. According to the latest authorities, maxi.
mum density of water is at 392° Fah. (=4°C.)

(82) G. F. 8. asks: 1. How many feet of 1
inch pipe (heating coils) are required for heating every
1,000 cubic feet ¢f air, 1n rooms exposed to northwest
winds; and howmany square feet of heating surface
(boiler) are required for supplying every 100 feet of pipe
in such rooms with good draught for boiler fire? A.
From 7 to 9 of radiating surface, and 5 to 7 of boiler
heating surface.

(33) J. P. asks: Which will require the
most power, to raise water from a reservoir by setting
the pump above the same, or to force the water out by
setting the pump inside of the reservoir near the bot-
tom thereof, the depth of the reservoir to be less than
25 feet? A. There will be no essential difference, all
things being equal.

(34) A. K. asks: If the strength of the
electric current produced by a magneto-electrical ma
chine be ‘“ H for a given velocity, how much electri-
city will be produced by running the machine double,
and how much by running it four or six times that velo
city? Has any formula been worked out by which to
calculate this? A. The production of electricity by any
dynamo or magneto-electric machine increases about
as the motion increases, until a certain maximum is
reached, which depends on the capacity of the ma-
chine; and then any increase of speed will not improve
the current. No rulecan well apply in this case; it is
simply a matter of test; if your machine is driven by a
steam engine, throw off the governor belt and speed up
until you get the best result: then count the number of
revolutions per minute.

(35) I. C. H. says: I use a telegraph key in
a room where it is very moist and warm, in fact full of
steam, and I have a good deal of trouble with it. 1t is
veryslow and will quite often miss a dot or a dash.
What is the matter? Has the steam anything to do with
it? A. Be sure that your battery is in good condition,
then clean the contact points of your key; if then you
find difficulty, then there must be an escape; carry your
office wire entirely clear of the wall, and see that the
base of yourkey insulates well.

(36) A. B. asks: Would there be any gain
in the attractive power of an electro-magnet of the
horseshoe form, by cutting it apart at the bend? That
is, would the totality of power of all the poles thus cre-
ated be more than equal to that of the magnet before
the cut, battery power and coils remaining the same "in
each case? A. No, there would not; the attraction of
a magnet depends on its tendency to close a magnetic
circuit, and the best result is obtained by having that
circuit, as nearly as possible, complete and uniform.
Cutting the magnet as you mention, makes two electro-
magnets, each one half of the original size, and with op-
posite, and therefore attractive poles together; and the
only advantage &s compared with its first form is that it
will more readily lose its magnetism when the current
is broken.

87 V. A. S. asks if the white fish of the
lakes will bite a hook? A. No.

(38) W. A. H. asks: 1. How many } gal-
lon bichromate of potash batteries would it take to run
a boat 18 feet long, of very fast model, at 5 miles per
hour? A. Of course our answer must be regarded as
approximate; abont 25 cups. . 2. What style of engine
do you think most suitable and easy to construct? A.
There is noparticular choice. 3. About what would it
cost to run it per day? A. About two dollars for bat-
tery and material.

(39) asks: Is there any such thing as
having too much battery power for an electric bell? One
cell will work it easily (though not very loud) while four
cells will not work it at all. The battery is composed
of lead and zinc, sulphate of copper and sulphate of
zinc. What is the matter? A. Not in the case you
mention; the fault is in the battery. Test each cell
with the bell before you place it in circuit.

(40) R. P. 8. asks if a wall (sea wall) laid
in Portland cement would be a sure remedy against
washing out in winter. It is allright in summer. A. A
wall well founded, and built of dressed Maine granite
laid in Portland cement, makes the handsomest and
most durable sea facing: but of course it is very ex-
pensive, As your question is, we can only answer that
enoughof it, used judiciously, is the best remedy against
washing out; but we could not give an opinion without
seeing the place or knowing more of the circumstanges;
it may be that the stones are of poor shape, or too
small.

(41) J. P. H. asks: 1. Is a single cell of
Daniell’s battery large enough to copper or electrotype
articles two or three inches square? A. Yes, if it is
clean andin good condition. 2. What is the cost? A.
About $2.25 for a cell, complete, and with connectors.

(42) W. B. says: If alcohol be used in
place of water in a hydraulic press there will be no
trouble experienced from rust from the tank getting un-
derthe valves.

(43) J. L. F. asks: 1. Why the magnetic
needle points tothé north pole? A. Itis caused by cur-
rents of electricity passing around the earth, in lines
nearly parallel with the equator; this may be easily
proved by winding 20 or 30 turns of insulated wire
around a globe on lines about parallel with its equator,
and sending an electric current from one or two cups of
Grove’s through the wire, when a magnetic needle placed
on any part of tze globe will point to the north ‘pole
of the globe, obeying the Jaw that a magnetic needle
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tends to arrange itself at rightangles to an electric cur-
rent. 2. Can there be an electric light more brilliant
than the sun? A.Itis posmble to produce a light of the

game intensity, but never of the same quantity as comes

from the sun.

(44) W. A. H. asks whether the new elec- |

tric candles (2 carbon points lying side by side) require as
great a number of elements as the ordinary electric
light? A. No.

(45) S. B. G. asks: What is meant by the
*“ harvest moon,” and how often does it happen? A. It
has been observed at the near approach of the autumnal
equinox (September 22) that the moon, instead of rising
asitusually does, later on one day than on the preceding
one, rises on three or four successive eveninge just as
the sunsinks out of sightin the evening. This pheno-
menon is owing to the fact that the moon is in Aries
when the part of the ecliptic below the horizon makes
theleast angle with it. In former times husbandmen,
not doubting that it was so ordered on purpose to give
them an increased supply of moonlight for their greater
convenience in reaping the fruits of the earth, gave the
name of ‘ harvest moon ” to this particular full moon.

(46) C. J. asks: What is themethod by which
the mould boards of plows are hardened? A. In some
instances anironpattern is placed in the sand mould
when the mould board is tobe cast, and the contact of
the molten iron with this iron mould renders the casting
very hard. In other instances different kinds of iron
are melted together, the union of which produces a hard
alloyed iromn.

@47) 'G. G. P. asks: If a covering of brick
with a layer of plaster of Paris under it serves a good
purpose in retaining heat in a locomotive boiler? A.
The plan is a very good one. Common wood ashes
have been been used in place of plaster and covered
with brick in the manner you propose.

(48)F. A. F. askshow to make shoemaker’s
ink? A. Alcohol 1 pint, tincture of iron 114 ozs., ex-
tract of logwood 1 oz, pulverized nutgalls 1 oz., soft
water 14 pint, sweet oil 14 oz. Put the sweet oil into
the alcohol before adding the water.

49) H. A. K says: 1. Thave a well and
building 40 feet apart. I wish to put a pump in the
building. What will be the difference in the power re-
quired to discharge agallon of water in the building or
at the well, the height being the same in both cases?
A, The same power will be required for either arrange-
ment. 2. Would it make any difference in the flow of
water if the pipes turned at right angles or on a curve?
A. Itis much better to use curves with large radii.

How much water will a 12 horse engine require to be
evaporated per hour for each working horse power
used? A.From 30 to 100 Ibs., according to consiruction
and afrangemant.

(50) H. L. B. asks for a method of fixing
pencil drawings onpaper to prevent blurring by rub-
bing? A. Take the white of one egg; mix thoroughly
with one quart of water. Filter through a fine cloth.
Flow the drawing with the albuminized water and let it
dry.

(51) P. B. asks: Can brass be united tolead
w1th a soldering iron or copper? A. Yes.

1. Can waterproofing alum solution be applied to
wallpaper? A. Yes. 2. Can I kalsomine over a white-
washed ceiling, the whitewash of which rubs off? A.
Yes.

(52)A: G. says: We have a tug boat with a
return tubular boiler, 5 feet shell over all; grate bars
2214 feet, heating surface as follows: furnace 40 feet,
draught flue 16 feet. return tubes 247 feet, comb 7 feet.
Top of fire chamber at the end of draught flues, 7 square
feet, 18 inches. In burning bad coal or wood we can*
not keep up more than 65 lbs. steam. Wehave also a
locomotive boiler, 5 feet shell, 1614 feet from end of
tube to outside of firebox, grate surface 22 feet, heating
surface as follows: Tubes 595 feet, firebox 70 feet. We
wish to burn wood altogether. Would we get more |
steam with the locomotive boiler? A. Yes, probably.
But. the data are hardly sufficient to give a decided
opinion.

(58)-C. L. M. asks for a recipe for making
black ball and blue stencil paste for marking with
stencils? A. For black ball use beeswax 8 0zs., tallow
1 0z.; melt and add powdered gum arabic 1 oz., and
lampblack to color. For stencil paste, mix the required
color with dextrin or gum arabic, moisten with water,
press into cakes and dry thoroughly.

(64) L. 8. writes: I have constructed a gal-
vanic battery, using zinc <nd carbon with diluted sul-
phuric acid. It produced a very strong current till late-
1y, when it almost ceased working. By examining the
battery I found that the carbon connections, consisting
of brass clamps, were all covered with a thick layer of
verdigris, and almost corroded by the acid. I would
like to know whether these connections could not be
made of a metal less affected by the acid, say lead or |
some other composition? Will not lead weaken the gal-
vanic current, and will the carbon be always of the
same strength by always leaving it in the fluid, while
the zinc plate is arranged to draw out of it? A,
Lead is used forthis purpose, but where the connection
is exposed to acid, nothing seems to deliver the current
to the carbon as well as a connector made or faced with
a noble metal, platina, orgold. A brass clamp connec-
tor will answer very well if you have it 4orb5 inches
above the surface of the solution, so as to be” above the
reach of the solution drawn up by capillary attraction.
Clean your battery, and use less solution; or you may
use more solution if you protect the carbon connection
by varnishing it (after it is well connected) with shellac
varnish, or dipping it about an inch below the surface
of melting beeswax. In either case the carbon must be
dry and warm.

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

H. 8.- Itconsists principally of metallic iron. Owing
to the limited quantity of sample, other constituents
were not determined.—N, 8.—It is-a piece of glass.—S.

A. T.—It is lignite in a  sandstone gangue, which is of
very common occurrence. It is sometimes called min-
eral charcoal.—J. V, H.—It is a variety of traprock.—
A. H. McC.—You should send a specimen of the min-
eral.—dJ. L. P.—It is sesquioxide of iron or a ferruginous
clay mixed with wax and oil.—J. 8. C.—What you refer
tois probably quartz—crystalized silicic acid. Its pres-
ence is not specially indicative of other minerals,

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 Meteor. By J. E. H.

On a Wheel with no Dead Center. By F. P.

On Cancelling Postage Stamps. By E. W.

On a New Method of Smelting Iron. By M.H,

On Cases of Lead Poisoning. By L. L.

On Stellar Systems. By G. R. C.
| On How to True upa Crank Pin. ByI R.

Also inquiries and answers from the following:

G.A. G.—C. W. F.—W. H.—J.8.—M. H. R.—G. W.

—F. F. OK.—W. C. McN—W. H. S.—H. D. 0.—

W.B. &8.—H.D.L—A.R.C—W.V. P.—A, H.B.

—G. A. M.

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.

Rquiries 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 manufactures machinery for making flower-
pots? Who makes and sells an article for preventing
or removing scale in steam boilers? Who sells books
on tanning, leather finishing, and copper smithing? Who
deals in rosin?’ All such personal inquiries are printed,
as will be observed, in the column of ‘“‘Business and
Personal,” which is specially set apart for that pur-
pose, subject to the charge mentioned at the head of
that column., Almost any desired information can in
this way bg expeditiously obtained.

OFFICIAL.

INDEX OF INVENTIONS

FOR WHICH
Letters Patent of the United States were
Granted in the Week Ending
September 11, 1877,

AND EACH BEARING THAT DATE.

[Those marked (r) are reissued patents.]

A complete copy of any patent in the annexed list
including both the specifications and drawings, will be
furnished from this office for one dollar. In ordering,
please state the number and date of the patent desired,
and remit to Munn & Co., 37 Park Row, New York city.

Animal trap, J. H. Irwin
Animaltrap, S. K. Vaughn
Baking rim and vessel, combined, E. T. Beal
Bale tie, R. C. Pope.... .
Bale tie,J. L. Randolph...
| Barrel cover, Mallette & Walmsley.
Barrel machine, J. Tomlinson....
| Barrel machine, H. U. Palmer
| Beehive, J. Burnham........ ...
Beer apparatus, A. Hersey

. 195,187
195,080
195,164
... 194975
... 195,143
... 195,185
... 195,041

. 195,089
195,126

Bell pull, S. T. Varian .... 195,188
| Belt, W. Mullee (1) ..... .o 1819
Belting, H. A. Crossley... ... 194,993
Bessemer steel, converter for, L. Witthofftt...... 196,196
Bobbin, 0. E. Wait ....195,059, 195,060

Boot sole machine, T. P. Young

Boots and shoes, A. J. Mosher....

Bottle closingdevice, W. H. Hicks .
| Bracelet, J. Hackenberg.............
Brake, wagon, P. Thomsen (r) ..
Brick kiln, W. H. Brush......... ..
Brick machine, H. C. Sergeant ... 195,199
Brick machine, hydraulic, E. Rogers... ... 195,169
Broiling, toasting, etc., utensil, W. E. Brock.. ... 195,087
Brush, Jesson & Duggan

195,069
. 154972
195,128
195,004
e 1880

. 194,987

Brush, H. M. Jenkins........ ...

Brush holder, G. Brintzinhoffer ... ................ 195,286
Brush machine, wire, J. Ashworth ..... ... 195,075
Brush machine, Jesson & Duggan.... . 195,017
Brushes, manufacture of, I. S. Hyatt.. 195,010

| Buckle, harness, E. M. Bradley
Buckle, harness, Lusby & Bently .....
Burglar alarm, electric, S. S. Applegate
Butter tub, E. W. Fenton.....
Butter worker, G. W. Cunningham ........
! Can for packing meat, A. C. Lautenschlager.
Can, shipping, D. Croake .
Candies, machine for making, 0. R. Chase
| Car coupling, W. A. Cummings.
Car coupling, D. B. Eberly

194,984
... 195,141

. 195,074
. 195,113
. 194958
.. 195139
... 195,093

. 194,954
. 194,996
. 195,110

| Car coupling, W. Lane.......c.c.ceevuuniiniiieiiiecans 195,025
Cars, apparatus for heating, W. W. H. Robinson. 195,049
Carbonate of soda, manufacture of, J. Mactear... 195142
Carriage step, G. A. Keene. . 195,020
Carriage top, W. A. Benedict. . 195,083
Chandeliers, G. H. Kitchen, . 195,023

. 195,082
. 195,028
. 194,981
... 195,018
... 195,108

. 195,163
. 194,955
. 883
. 194,990
. 195,13
. 194,952
. 195,012
eeenn. 194976

Cigar lighter, G. T. Benson.
Clock case, W. F. Lewis.....
Clothes wringer, J. Young....
Clutch for machinery, M. C. Johnson
Cock, H. W. Dopp
Cock, Porteous & Roney..
Cocoa nuts, machine for panng. 0. R. Chase.
Coffee, tea, and other extracts, J. Miller (r).
Compound, detergent, G. P. Cole.........
| Copy holder, Peltier & Brown...... 500000000
| Cornice and picture rod molding, L. J. Baker..
Cover cor vessels, Isbell & Taylor
Crib, bed, E. Rothmann..

195,133 |

... 195,016 |
. 195,015 |

Cuff, J. W. A. Cluett(r)...
Cultivator, A. P. Henry..
Cultivator, J. H. Pattee...
Cutter head, J. B. Stockham..
Dental mallet, S. W. Dennis....
Ditching machine, J. H. Rauch
Door, sliding, A. Quatters....
Doughmixer, E. W. Jones...

T,.878
. 195,125
... 195,042

. 195,180
. 195,102
. 195,048
. 195,148
. 195,019

Drill, bench, H. De L. Brigham. . 195,085 |
Drill for socket couplings, W. H. Dalley .. .. 195,100
Eggs for transportation, packing, O. A. Stempel 195,179
Electro-magnetic engine, W. E. Sawyer.. .o 195,174
Elevator brake, Healy & Beggs .. ...... . 195,124

Bxercising machine, 8. C. Foster.
Eye shade, T. A. Platt...........
Eyeglass frame, Wilson & Meigs..
Fan orblower, B. F. Sturtevant.
Farebox, J. E. White.......
Feed bag. T. R. Lowerre .
Felted articles. manufacture, Batley et al. .
Felted fabric, P. A. Dalley .
Fence, I. N. Cuningham
Fence, barbed wire, Cherry & Wheeler
Fence, iron,Dickey & Davis..
Fence layer, hedge, Poole & Pendergraft
Fence post, . C. Hall..
Fence tightener, wire, C. C. La Rue..
Fertilizers, etc., A. P. Meylert............
Fifth wheel forvehcles, Eaton & Fortney..
File bill, J. W. Reynolds
Fire engine, hand, L. Taylor.
Fire escape, H. W. Chapman .
Fire escape, F. Jakel
Fire escape, A. G. Knox
Fireescape, A.S. Philbrook..
Fire escape, G. N.Shishmanian.....
Flourbolting machine, F. G. Wallace
Flower pot J. Crowther .. 50
Fruit press, G. Weber
Fruits, vegetable, etc., barrel for, W. Crowell....
Fuel box, C. Gunner
Gas drop light, W. B. S. Taylor...
Gas pipe and burner, W. K. Chase..
Gasretorts, C. F. Dieterich
Grain binder, H. Curtis ....
Grain binder, J. F. Steward

. 195,116
. 195,045
. 195,193
. 195,182
. 195,065
. 195,039
... 195,078
. 195,099

. 195,091
. 195,198
. 195,046
. 194,963
. 195,026
. 195,034
194,959
195,167
. 195,183
. 194,989
. 195,134

. 195,052
. 195,192
195,094

194,994
195,121

. 195,090

. 194,978

Graindrill, A. J. Martin ...... . 195,144
Grain separator, H. Standish. . 195, 053
Grain separator, 8. Todd..... . 195, 184 |
Graining machine, W. O. Day ... 194,997
Gun, machine or battery, B. B. Hotchkiss (r)..... 7,881
Hame staple, G. J. Letchworth...: . 194,969
Harness, T. J. Lindsay......... . 195,029
Harness, Collier & Thomas ..... 194,991
Harrow, J. W. Smith........ . 1950717

. 195,198
. 195,084
. 195,038
. 195,156 |
. 195,002
. 195,15
195, 191

Harrow, J. H. Woodgate...
Harvester, J. &J. C. Blair .
Harvester, J. D. Nix
Harvester, W. F. Olin
Harvesters, O. Cooley..... 5 B
Hatand clothes hook, J. D. Peoplos .........
Heddles, machine for forming, A. J. Williams

Hoe, garden, E. Ruhlmann............cooeeeene . 194977 |
Hog cholera medicine, G. Preisendanz... . 195,165 |
Hog-picking machine, H. G. Locke..... . 195,140
Horse collar, M. Turley... .c..ccoveavnnes . 194,979
Horse-detaching apparatus, J. L. Hattery .. . 195,123
Horse-hitching device, C. Frank .................. 194,999
Horseshoe attachment, G. W. Price. .. 195,047
Hose coupling, A. J. Morse......... .. 195,150
Hot air furnaces, J. B. Pierce...... . 195,044

.. 194,973
. 195,033
. 195,095

Hydrant and plug valve, T. Phillips..
Hydrauhc engiae, S. Marsden...
Ice elevator, H. P. Crowell.....

Ink for cancellingestamps, J. E. Hover . 194,966
Insect-destroying device, C. W. Niver.,. . 195,155
Ironing board, C. Wolfer..coeeerirernniiiiieins cune 195,197
Knife and fork scourer, P. A. Hoffman..... oPBoa0 195,009

.. 195,178
.. 195,195
.. 194,953
. 195,189
.. 195,021
195,002
195,172
. 195,118

Label holder, W. H. Somers...ccceeees
Lamp chimney, 8. R. Wilmot 00
Lamps, J. W. Carter...
Landroller and harrow, Wagoner &7 Horn.
Tathe, stone, F. Kesseler..............
Life-saving apparatus, W. 8. Green..
Lifting jack, J. H. Rubicam .....
Lock and key, C. A. Gerard ..
Lunch pail, T. N. Russell
Mechanical movement, J. P, Hammett............ 194,964
Middlings purifier, R. Craik (r)...
Milk cooler, J. S. Elliott .....
Milk pail, J. D. Lathrop...
Moulding machine, Aiken & Drummon
Moulding sand, Aiken & Drummond...
Moss, artificial, M. J. McColl
Nail-driving machinery, J. E. Kimball.
Optometer, Johnston & Conrath.....
Ore concentrator, Healey & Rogers.. 3G
Packing for tubes of injectors, J. B. Harkins ..... 195,007
Padlock, J. Gerard . 195,000
Paper bag machine, €. Amazeen (r). .. 1816
Paper from cedar wood, C. D. Brown.. .. 194,986
. 194,960

.. 195,111
.. 195,138
.. 195,070
. 195,071
195,146

Paper pulp screens, Elliot & Clark... 5
Piano, bell, W. H. Wood............ .. 195,068
Pipe cleaning tool, 8. D. Strohm........ ........ 195,181

Pitch, moulding, Warren & Nippes...... ....195,062, 195,063
Plow, mould board, B. K. Emerson.. voe. 194,961
Plow, sulky, Glidden & Vaughan... . 195,119
Plow, sulky, Goodwin & Woodard. ... 195,001
Plowshare, R. Smith.................. + .. 195,200
Pocket books, etc., H. Hopfensack . . 195,132
Potato bug destroyer, J. Jacobsen .. 195,014
Printing and folding apparatus, E. L. Ford....... 195,115
Projectile, J. R. N. Owen.... .. 195,040
Pruning shears, P. Davison.. .. 195,101
Pulleys, moulding, H. & P. Nadig.... .. 195,036
Pump, force, T. K. Ball... . ......... .. 195,076
Pumps, valvesin, Newell & Lucasse. .. 195,153
Railroadsignal, H. C. Crosby.......... .. 194,992
Reciprocating engine, D. H. 1seminger . .. 195,013
Register, oscillating, N. M. Lowe .. 194,031
Rolling metal, mac..ine for, F. Hickman.. . 195,129
Rolling mills, E. A. Harvey.. .. 195,008
TRolling mills, F. Hickman. . 195,130

Rotary engine, P. B. Martin ........... .. 195,082
Saccharine juices, Walker & Paterson. .. 194,190
Scales, Fairbanks & Spencer.......... .. 195,112
Screw-cutting machine, L. Field ........ .. 194,962
Sewer trap and flushing gate, J. P. Schmitz. .. 195,175
Sewing machine, W. G. Cummins...., .. . 194,995

.. 197,035
. 195,066
195,166
.. 195,158
.. 195,061
.. 195,154
.. 195,079
. 195,087

Sheet metal pan, T. R. Morgan
Sheet metal machine, P. A. Whitney...
Shoemakers, jack for, J. Pyke
Shovel, snow, J. F. Palmer...
Soldering iron, T. J. Walsh
Spinning frame, ring, W. E. Nichols..
Spinning machines, etc., step for, J. T. Beall.
Spoon, mustache, R. Williams...........

Sprinkler, street, L. F. Bancroft (r)... .o 18T
Steam and gas apparatus, W. F'. Browne. .. 195,088
Steam device, H. Guels . 195,003
Stone, artificial, J. H. Thorp........... .. 195,056

Stone-sawing machine, H, Cottrel}......
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. 195,097

. 195,024 |
. 195,161 |

. 195,064 |

. 195,054 |

. 194,998 |
. 195,008 |
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Stove, cooking, G. W. Walker.........ccvuveeeeiannns 195,191
Stove, fireplace, Dimmick & Stine . 195,104
| Stove, self-feeding, G. Beddow.. ... 195,081
Stoves, Dwyer & Barbour ............... .. 195,109
| Striping machine, Van Slyck & De Forest. .. 195,058
Switch signal, Perry & Watson........... .. 195,160
Table leaf support, M. & V. Rathknecht . 194,974
Tea, coffee, etc., making, J. Miller (r).... .o 1882
Telegraph, B. Thompson ....... ..... .. 195,055
Telegraphs, printing, G. M. Phelps .. 195,162
Thill coupling, C. A. Ball ... 195,077
Tile-laying implement, W. L. Tyner .. 195,186
Tobacco apparatus for grinding, S. V. Appleby... 195,0i3
Tobacco, G. S. Myers.....occvves evvnnnnns 195,151
Tools to handles, attaching, T. H. Neal. 195,152
Torpedo for oil wells, D. C. McIntire... 195,147
Toy, G. H.Ireland........ccocevniunnnnns .. 195,011
Toy, musical, T. Nicholson . 195,037
Toy, trundle, C. C. King... 195,136
Traction wheel, W. G. Clark ... .. 194,956
, Trap for waste pipes, G. W. La Baw........ . 195,137
Triturating machine, M. Golding.. 195,120
Truck, hand, G. H. Jackson .. 194,968
Trucks, weighing attachment for, D. A. Beam... 194,983
Trunk fastening, A. Frankel. .. 195,117
Type-distributing machine, R. T. P. Allen.. . 195,072
Type-writing machine, G. H. Morgan..... 195,149
Umbrella handle, C. F. Dollner........ .. 195,107
Valve, R. Hammond ........... .. 195,005
Vehicle hub, S. G. Mason .. 195,145
Vehicle seat awning, J. Rigg. . 195,168
Vehicle seat spring, R. H. Guyer...... 195,122
Vehicles, jack for, Rowland & Gayde... 195.171
Velocipede, E. Whitehead .. 194,980
Ventilator, T. Owens....... 5 195,039
Wagon tongue, G. N. Tures. .. 195,057
‘Wall pocket, E. Morgan.. 194,970, 194,971
‘Washing machine, J. K. Cummings................ 195,096
‘Washing machine, C. A. Dodge.... . 195,105, 195,106
Washing machine, D. R. Leach 195,027
Washing machine, H. E. Smith .. 195,176
Water and windwheel, A. Folsom. . 195,114
Water closet, J. R. Adams......... 194,982
Wells, etc., sand trap for, J. T. Sell. 195,051
‘Whiffietree, A. E. Brockett .............. 194,985
Whip socket and rein holder, G. P. Rose . 195,170
| Windwheel, R. W. Burt .......... coooeeeeenn .. 194,988
‘Windmill, N. Holden . 194,131
‘Windmill, I. H. Palmer.... 195,187
‘Wood-worker’s float, C. M. Hyer .. 104,967
Wrench, monkey, Sanborn & Burroughs .. 125,173
Yoke, neck, F. Hannig . 195,006

| DESIGNS PATENTED,

| 10,283.—HASSOCK COVERING.—C. H. Bartlett, Cam-
bridge, Mass.

| 10,234 —IIANDLES FOR DISHES.—J. W. Burgess, New
York city.

| 10.235.—SPEAKING TRUMPETS.—E. Cairns, Morristown,
N.J.

10,236 and 10,237.—EMBROIDERY PATTERN.—E. Crisand,
New Haven, Conn.

10,238 to 10,247.—BACKS OF PLAYING CARDS.—A. J. Man-
ning, New York city.

10,248.—COOKING RANGE.—N. 8. Vedder, Troy, and T.S.
Heister, Lansingburg, N. Y.

10,249.—PARLOR W0OD STOVES.—N. Brayer, Rochester,
N. Y.

| [A copyofanyone of the above patents may be had by
remitting one dollar to MUNN & Co., 37 Park Row, New
Yorr. city.]

Afvertizements,

Inside Page, each insertion - - =75 cents a line.
ack Page, eachinsertion=----$1.00 a line.
Engravings may head advertisements at the same rate
Dper line, by measurement, as the letter press. Adver-
tisements must be received at publication cofficeas early

as Friday morning to appear in next issue.

BII.lIAERD
TABLES.
Fashionable Cards, no two alike, with name, 10c.

2D postpaid. Geo. I REED & Co., Nassan, N. Y.
OAKLEY & KEATING, 40 CORTLANDT

St., New York, manufacturers of Laundry Machinery
and the Nonpax'ell ‘Washing Machine. Specifications,
Plans, and Estimates for Laundries furnished. Corre-
spondence invited.

| 40-HORSE ROOT SAFETY BOILER IN GOOD ORDER
F. M. SWEGAN 287 Water St., N. Y.

SMITITS

COMBINATION VISE

Balls, Cues, Cloth, and everything ap-

pertaining to the Game. Books of In-

struction. H. W. COLLENDER,
No. 738 BROADWAY, NEW YORK.

PIDHVISB&BBHBIIV 56 Gomhined

EATON, COLE & BURNHAM CO.,

58 John Street, New York.
WANTED

DETECTIVES.—A few men in each
State for the detective service. Pay lib-
eral, position permanent. Send stamé) for particulars.
U. 8. Secret Serwce Co., 280 Walnut S

Cincinnati, O.
SAW TABLES SAW ARB()RS SIDE-
Jointing Ma.chlnes, and other Wood-Working Machinery

manufactured
. RICHARDSON, Worcester, Mass.

ORACE

OR WOMEN—IF YOU ARE OUT OT

‘Work, and want something to do, that
you can make $10 per day, send your address to Agents
Bupply Co., 26l Bowery, New York.
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* THE ARCHITECT'S AND BUILDER'S
Pocket Companion and Price Book:

Consisting of a Short but Comprehensive Epitome of
Decimals, Duodecimals, Geometry, and Mensuration ;
with Tables of U. S. Measures, Sizes, Weights, Strengths;
ete., of Iron, Wood, Stone, and various other Materials,
Quantitles of Materials in Given Sizes, and Dimensions
‘Woo d, Brick, and Stone; and a full and complete Bill
of Prices for darpenter’s Work; also, Rules for_Com-
uting and Valuing Brick and Brxck Work, Stone Work,

inting, Plastering, etc. By Frank W. Vogdes Archi.
Eecfé.hléuss(t);rated Full bound in pocket-book form. $2.00.
0 )

& The above or any of our Books, sent by mail, free
of postage, at the publication price.
ur new and enlarged CATALOGUE OF PRACTICALAND
SCIENTIFIC BOOKS—Y96 pages, 8vo—sent free to any one
who will furnish his address.
HENRY CAREY BAIRD & CO.,
Industrial Publishers, Booksellers, and Importers,
810 Wnluut Street, Philadelphia.

STEAM PUMPS.

FIRSTPRIZES CE\ITE’WN[AL PHILA., VIENNA,
PARIS, NEW YORK, BALTIMORI, BOS1 ON.
Send for cu'cular 01’ reccnt atented imnrowmunts.

THE NORWALEK IRON WORKS CO,
Prices Reduced. South Norwalk, Conn.

BARNES; FOOT POWER MA-
CHINERY. :

Different machines with which
Builders, Cabinet Makers,
Wagon Makers, and Jobbers
in miscellaneous work can
compete as to QUALITY AND
PRICE with steam power manufac-
turing; also Amateurs’ supplies, saw
i4 blades, fancy woods and designs.
Say where you read this, and send
for catalogue and prices.

W.F & JOHN BARNES,
Rockford, Winnebago Co., Ill.

S. K. LOVEWELL & CO., MANUFACTURERS

of the Eclipse Band Saw and Gear Variety Moulding
Machines, old and new styles. Improved Saw Arbors,
and Wood-Workmg Machinery in general.

3l and 33 Broadway, Chelsea, Mass.

WANTED, oW, A YEARLY. SALIRY
ol e
MEN $125: 0 et e CIGARS

Seientific

American,
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PATENTS AT

AUCTION.

Regular Monthly Sales the first week of each month,
by George W. Keeler, Auctioneer, at his salesrooms,
53 Liberty Street, N. Y. For terms, etc., address The
New York Patent Exchange, Room !1, 55 Liberty Street.

THE DRIVEN WELL,

Town and County ﬁ)rlvﬂeges for making Dri
Wells and selling_Licenses under the establllhed
American Driven Well Patent, leased by the year
to responsible parties, by

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

The George Place Machinery Agency

nery of Every Description.
121 Chambers and 103 Reade Streets, New York.
MACHINISTS’ PATTERN LETTERS in great variety.

VANDERBURGH, WELLS & CO., Printers’ Warehouse,
18 Dutch Street, New York, corner Fulton.
How made in 10 hours,

V l N E c A R m from Cider, Wine, or

Sorghum, without using drugs. Name paper, and ad-
dress F. 1. SAGE, Springfield, Mass. L !

MADE_ TO

Bpecial \«lnchiuer , Tools, M(:dels?}"m’d Articles, LA
Pool & Co., 55 R. . Ave., Market 8t. 8ta., Newark, N. J.

(Up-stairs.)

25 per cent. Discount on Price List of

Supenor Wood-Working iuachinery

allowed for the present. Also
tor =mith's Chilled-Bean
Yises; effective, heavy, stmmz,
durable, and economieal. For
tull particulars, umtress

H. B: SMII'H,

smithvdle.}jumn on Co.
N.J., U.8 A,

LIGHT c A S T I N G ;?1 orde]x; promgtly
ain, Bronzed, or
GRAY IRON Galvanized.
Wemake a s ecwltxy of light work.

LIVINGSTO & CO.,Iron Founders. Pittsburgh, Pa.

MPORTANT FOR ALL CORPORATIONS AND
MANF's CONCERNS.—Buerk’s Watch=
man’s 7ime Detector,capable of gecurately con-
trolling the motion of a watchman _or patrolman #t the
different stations of his beat. Send for circular.
JE.BUERK,P.0. BoXx979, Boston,Mass
N.B.—The suit a,gmnst Imhaeuser &

was decided in my favor, June 10, A fine was !
assessed against them Nov. 1876, for selllng contrary
the order of the court. l.E’ersons buying or using

clocks infringing on my patent will be dealt with ac-

cording to law.

NOTICE TO INVENTORS.

All who have patentsto dispose of address EUROPEAN AND UNITED STATES PATENT EXCHANGE,

. 0. Box 2801.

0 Broadway, N. Y.

Bryant’s “New Improved” Reese's

Patent Adjustable Stencil Letters are

taking the place of all others. They can

be formed into Solid Plates or used as

Single Letters, REDUCED IN PRICE.

[TRADE MARK.] Everybo g will buy them. Can be sent

by mail. Inksand Brushes and everything in Stencil stock.

Sole manufacturer of the wonderful * BLONDIN GYRO-

OPE,"” and 50 other Agents’ fast selling articles, *‘ Fortune

Chart."etc Gyroscoges trailed for2s cts. Samf)le Chart, 25 cts.
Send postal card for full particulars. N. B.---1 have arra

ments made and can furnish promprJl\:_ any artxcle wanted y

agents or consumers, of American or Foreign make.
O. G. BRYANT, Sole Mfr. 102 Washington-st. Chicago.

KNIGHT'S AMERICAN MEGHANICAL DICTIONARY |

Experienced
Send for book of
the work, and explaining how to |
chu e to any address.
TON, Publishers,
18 Astor Place, New York.

Wright's Automatic Cut-off Engine.

Buperior in econom; 1m]§1101ty, and durability to all
other engines in mar] e 5 ngines, Boilers and Machin-
ery, new and second-hand. Send for circular.

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

JOHAN KOOPMANS & CO., OF AMSTER-
DAM (Netherlands), beg toinform the blicin general,
and American manufacturers in particular, that they
have established a wholesale business for American
articles, both for their own account and as the repre-
sentatives of several manufacturing concerns in the
United States. Manufacturers desirous of making their
{)roducts known in Holland and its colonies, will find it |
o their advantage to address them with catalogues and
price current, givin,
goods. Reference,

agents wanted in every State.

instructions describin,

sell it. Mailed free o
HURD & H

them full information about their
. Agostini, 20 Beaver St., N. Y.

RE AR |

‘.“n

40’3‘?‘5’! ALL HIGHT FIRE .ﬂRM Cﬁ LRNH NCE, Mnas

JUST PUBLISHED.

‘“ COOPER ON BELTING.”

A Treatise on the Use of Belting for the 'l‘rans-
mission ot Power. With numerous illustrations
of approved and actual methods of arranging Main
Driving and Quarter 'T'wist Belts, and of Belt Fasten-

. Examples and Rules in great number for ex-
'%iting and calculating the s.ze and driving power
of Belts. Plain, Particular, and Practical Directions
for the Treatment, Care, and Management of Belts.
Descriptions of many varieties of Beltings, together
with chapters on the Transmission of Power by
Ropes; by Iron and Wood Frictional Gearing;: on
the Strength of Belting Leather; and on the ex eri-
mental Investigations of Morm, Briggs, and o
for determining the Friction of Belts under dlﬂ‘erent
tensions, which are presented clearly and fully, w1th
the text and tables unabridg {l
COOPER, M.E. 1vol.,demy octavo, clot)

Trautwine’s Civil Engineer’s I’ocket-Book of |
Mensuration, Trigonometry, Surveying, Hydraulics,
Hydrostatlcs Instruments and their Ad;ustments,

Ma.tenals, Masonry, Principles of Wood-
en an Iron Roof and Bridge russes. Stone Bridges
and Culverts, 1'restles, Pillars, Suspension Bridges,
Dams, Railroads, Turnouts, Turmni‘ Platforms,
Water Stations, Cost of Earthwork. ounda.tions,
Retaining Walls etc., etc, etc. By JOHN C. TRAUT-
‘WINE, Civil E: ngmeer mo. pages, morocco‘
tucks, gﬂt edges. Fourth edition : tenth thousand.
Revised and corrected. $5.00.

Spang’s Practical Treatise on Lightning Pro- [
tection. This work js pronounced the only com-
plete and reliable work issued on the subject It
contains information of interest to every scientist,
architect, builder, tinsmith, and property owner.
With illustrations. 12mo, cloth. $1.5

(=" The publishers will send copies of either of the
above books by mail, postage prepaid, on receipt of price.
CLAXTON REMSEN & HAFFELFINGER,

BLISHERS AND BOOKSELLERS,
J 624, 626, 628 Market St., Philadelphia. |

FAIRBANKS’

Standard_ Scales.

SOALES,

HE STANDARD OF ALL
ADAPTED TO TNA N

FAIRBANKS & CO., New York.

FAIRBANKS & CO., London, Eng.

Pond’s Tools,

Engine Lathes, Planers, Drills, &c.

Send for Catalogue. DA VID W. POND, Successor to
LUCIUS W. POND. Worcester, Mass.

Salary. Salesmen wantedtosell our
Staple Goods to dealers. Nop eddling.

Expensespaid. Permanentempl%y

ment. address S. A.

2, 4, 6 & 8 Home St., Cincinnati, 0.

Salesmen to sell to Merchants, Say-

NTED ary and expenses paid to acceptable men,
Mound City Manufacturing Co., St. Louis,Mo.

$3GOLD PLATED WATCHES, Cheapest

in the known world. Sample Watch Free to
Agents. Address, A. COULTER & Co., Chicago.

a Week in your own town.
free.

Terms and $5 outfit
H.HALLET!' & CO. Portland Maine.

WE ENAME L
inFINE JET BLACKevery varietyofturned woodwork
parts of machinery;casting's;tinware and other metal
wolkENAMElEDJETGMDS inwood or metal,made to order
AMERICAN ENAMELCO.17 WARREN 57 PRDUIDEHCE. .

to sell goods to Mrromants. 170
w ANTED DDLING I;‘mm honsaTto house,
OTEL AND TRAVELING

885 & _month.  fomsnt
QueeN City Grass & Lamp WoRrks, Cincinnati, Ohio.

Lathes, Planers, Shapers, Drills,

Gear & Bolt Cutters, &c.E.GOULD, Newark,N.J,

‘We have the best Imitation Gold Watch in the Market for Traaing Purposes.

The

metal i8 a composition of other metals, so closely resembling gold that the

J. BRIDE & CO.
CLINTON PLACE, & NO. 11 EIGETE STREET, NEW YORK.

bestjudges find itdiflicult to detect the difference,ex-
ceptby achemical test and it is *hebestsubstitute for
rold known, MOVEME. EXPANSION
ALANCE. BEAL'I‘IFULLY ENGRAVED OR ENGINE

H TURNED HUNTING CASES, and equal in appearance
2aCOLDWATCH THAT COSTS from
$150 to $200. It sells and trades readily, for
from $60 to $100, and ifyou wish a watch for your own
use or to make money on, trythis. Owing to our lar, u

i sales, we are enabled to reduce the price of vhem
L 11312 each with an elegant Chalin attach-
g ed

s They are used on Railroads, Steamers, and in

Manufactories, and other places where accurate time
is required, and gives general satisfaction. We send them
by Mail or Express, on recelpt of $12, to any part of the
Country, or it will be sent C.0.D. when the customer desires
and remits $3 on account. These Elegant CHAINS weigh
about Fifty Pennywei%v ts, and the same pattern in pure
gold would cost $100. esell these Chainset $3 each. = Bu
wa sell the Watch and Chain for $12, sent by Mail in &
Registered Package, post-paid, to any Post Office in the
United States.

‘We Sell the Watch without the Chain for $10.

UCHT
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BEAMS & GIRDERS

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

The great fall w. 1ch has taken

glace in the prices of
Iron, a.nd es cmll nBeams used in the construction
Of FIRE P LDINGS, inducesus to callthe spe-
cial attentlon of Engineers, Architects, and Builders to
the undoubted advantages of now erecting Fire Proof
structures ; andbﬁreference to pagesi2& b4 of our Book
of Sections—which will be sent, on application to those
contemplating the erection of fire proofbu ldl S—THE
COST CAN BE ACCURATELY CALCUL 1]
cost of Insurance avoided,and the serious losses andi m-
terruption to business caused by fire; these and like con-
siderations fuliy 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, thatinmany cases the latter would be adopted.
‘We shall be pleasedto Turnish estimates forall the Beams
complete, forany specific structure, sothat the difference
in cost may at once be ascertained.
CARNEGIE, BROS. & CO Pittsburgh Pa.

HENGIN FEHRERS

‘Wanted in alltowns in Easternand New England States
as agents to sell the best Eiaton. rod pncklnamade $5.00
per day can be made. STON PACK

Cleveland, Ohio.

SECOND-HAND ENGINES AND BOILERS FOR SALE,
| Portable and Stationary. Junius Harris, Titusville, Pa.

AGFNT WANTED.
For mtleu]nrsaddress
WILSON SEWING HINE €O.,
829 Broadway, New ork city,

New Orleans, La. Clucago, I1l.
Or San Francisco, Cal.

LARGE MIXED CARDS, with name, 13c.
50 40 in casel3c. 25 styles Ac uaintance Cards 10c.
Ag'ts outﬁt 10c. DOWD & CO., Bristol, Conn.
ner day at home. Samples worth $5

$5 to $20 free. STINSON & Co., Portland, Me.

SPARE THE CROTON AND SAVE THE COST.

Driven or Tube Wells
furnished to large conIs‘u.mers of Crotonand Ridgewood

ater. WM, EWS & BRO., 414 Water
who control the patentforGreen’sAmerican DrivenWeli

PATENT MINERAL WOOL.

Incombustible. The best non-conductor. Cheap enough
for lining frame houses. Send_for circular.

. D. S,
P.0. Box 446l. 2654 Broadway, N. Y.

Steel Name Stamps.

N. Y. STENCIL WORKS, 87 Nassau St, N. Y.

Saylor’s Prortland Cement.

For salebyall dealers in Building Material. JOHNSON & WILSON

| Send for circular.

General Acgents,
3 Liberty Street, New York.
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ICE BOATS — THEIR CONSTRUCTION
and management. With working drawings, details, and
| directionsin full, Four engravir gs, showing mode of
ooustructxon. Views of the fastestice-salling boa ts

ed on the Hudson River in wlnter H. A. Horsfall,
M E. SUPPLEMENT No. 1. The same number also con-
tains the rules and regulations for the formation of ice-
| boat clubs, the sailing and management of ice-boats, etc

ts.
ES’ BEIARD ELIXIR jus

kPnce ents
* uono ﬁ o will do i ¢ on the smovthest Tace
Moro than 30,000y oung men alre
MODATACHE AND BRARD, having use
Pack'gs. Nolnjury. Essily spplied. Certain in
eﬂ‘ect Packare with directlons pest-paid 25 cts,
For B8 cta,  EMITH & CO., Sole Agenta, Palstine, 10l
This preparation in \mated, The eblic will uss dus santion and Address &4 sbuve

Iron Foundry For Sale or Rent.

The foundry of the Ives M’f’g Co.,inthe v lage of
Medina, is offered for sale, or willbe leased for a term of
years on very favorable terms to any party desiring to

age in the business, and who will purchase the
gtems and Machinery of the Company.

The location of the premises is most desirable being
on the bank of the Erie Canal, and on the main business
street of one of the most floutishing villages in W estern
New York, and near by the N. ntral and H. R.
Railroad. Special low ratesof frelgi:tto and from all
points east or west can be effected, The patterns are
for Sinks, Pipe and Fittings, and a general line of
Plumbers’ Iron Ware, for which there is a large es-

tablished trade and increasing demand.

Correspondence or personal inspection solicited up to
October 3d. If not dis sed of, a publlc sale will be held
on Wednesday, Oct. 1 i}ﬁ o’cloc! . M., on the
premises. A schedule of the property wxll be furnished

lication.
o5 epP E. S. WHALEN,
MEDINA, N. Y., Sept. 17th. 1877. Assignee.

=>NONE AREIL
Buna ?}rus- anid ap:ca il! Li?litdl»

for Hand or Power. Conical French
Burr Stone Flouriug and Corn Mills,
(T Received the Grand Award Di-
ploma and Medal at Centennial,
(r_.—r'mummu pam}lhll.r. sent Fres,
Ad L. J. MILLER,
*1B1 fE- I-‘ront Bt,, Cmcinnat:, Q.

Wood-Working Machinery,

Such as Woodworth Planing, Tongueing, and Grooving
Machines, Daniel’s Planers, Richardson’s Patent Im-
roved Tenon Machines, Mortising, Moulding, and
e-Saw Machines, and Wo od-Working Machinery gene-
rally. Manufactured
WIT uERBY RUGG & RICHARDSON,
Sali sburﬁ Street Worcester, Mass.

(Shop formerly oecupled b
MACHINIST S ’

General Machinery.

STEAM HAMMERS,

of all sizes, for Iron or
Steel Forging.

" W. B. BEMENT & SON,

Philadelphia, Pa.

© 1877 SCIENTIFIC AMERICAN, INC

Co of New York, |

WESTON DYNAMO-ELECTRIC MACHINE CO

Machines for Hlectro-plating, Electrotyping, Electric
Light, etc in addition to testimonials in our Catalogue
of Jan. 1. We beg to refer to the followi houses:
MERIDEN BRITANNIA C0.; RUSSELL & ERWIN M'F G Co.;

REED & BARTON, HALL ErtroN & Co.; RICHARDSON,
BoyNTON & CO.; I. H. JACKSON & CO.; STANLEY
WORKS; ROGERS CUTLERY Co.; CHAS. ROGERS BROS.;
EDWARD MILLER Co.; MITCHhLL. VANCE & CO.; NOR-
WALK LockK Co.; HAYDEN, GERE & CO.; .; _DOMESTIC
SEWING MACHINE CO ; EBERHARD FABER ; JOS.DIXON
CRUCIBLE CO.; MUMFORD & HANSON; FAGAN & SON,
and over 200 others. Outfits for NICKEL, SILVER,
BRONZE, Plating, etc. The two highest CENTENNIAL
AWARDS andthe CENTENNIAL GOLD MEDAL of Ameri-
can Instifute. Prices from $125 to $500.

CONDIT,HANSON & VAN WINKLE

Sole Agents IVEWARK,N..J. :

H.R. WORTHINGTON, 239 BROADWAY,
N.Y. H{dmuhc ‘Works Van "Brunt Street, Brooklyn.
Manufactures Pumpin ines for Water Works, and
refers to 100 stations w. ere hey are in daily use. Also
all descriptions of Portable Steam Pumps, Water Motors
and Water_Meters. See SCIENTIFIC AMERICAN SUP-
DPLEMENT, January 2ith, 1877.
July 1st, 1877.

VULCANIZERS for making RUBBER HAND STAMPS
SEJ anii 91$15, and instructions. J. W. Pratt, Rondout, N. Y.
ox 191.

Prices largely reduced

The National Petroleum Gas Co.
Havethe only process that will produce pure fixed Gas
from petroleum. Uniform and reliable as the best Coal
Gas, and much more brilliant, at half cost. Will furnish
works for Cities, Towns, Mzmufacturlng Corporations;
also, Portable Works for Hotels and Private Dwellings,
of any size requirec. Send for circular. 0. M.
CLAPP, General Agent for States of New York and New
Jersey, 206 Broadway, New York.

A Month and Exgenses. CANDY &
ALERS Samples E TlEs

! 8end stamp for reply.
H.SMITH & CO. Confectioners, Cincinnati, O.

'WANTED. 8 alary $100 per month. v E A R l v

M EN Tos {‘eéralge nTto el ourE z00ds to
RAVBLX‘B XPBNBE!
Parp. PED! CONTRALT
U. 8. TEA IMPORTING 00 165 West Founh Street, CiNcNNATI, Omr0.
YOU ask WHY we can sell First.
Class 7 1-3 Octave Rose wood Pianos
for $290.  Our answer is, that 1t costs
less than $300 to make avy $600 Piano
sold through Agents, nYl of whom
3 make 100 per et profit. We have 1y
Agents, but sell DIRECT to Famili
at Factory price,and warrant five years,
‘We send our Pianos everywhere for tria|
and reﬁulre no paymentunless they are
found satlsfactory. Send for our Illustrated Circular, which gives
full partnculars, and contains the names of over 1500 Bankers, Mer
chants and Families that are using our Pianos in every State of the
Union, Please state where you saw thisnotice. Address,

U. 8. PIANO (0., 810 Broadway,N. Y.

THE NEW GERMAN PATENT LAW.
Being the Full Text of the New Law for Patents, passed
July 1st, 1877, covering all the States of the German
Empire. Contained in SCTENTIFIC AMERICAN SUPPLE-
MENT No. 80, Price 10 cents. To be had at this office
and of all newsdealers.

Baker Rotary Pressure Blower,

(FORCED BLAST )
Warranted superior to any
other.
WILBRAHAM BROS.
2818 Frankford Ave.
PHILADELPHIA,

A Superior Quality of
SCREW BOLTS,

Lag Screws, Tap Bolts,
Set Screws, Bolt Ends, Turn Buckles, &c.
Manufactured by

SAMUEL HALL’S SON,
Established 1839, 229 W. 10th Street, N. Y.

25

ELEGANT CARDS, no two alike, with name,
10c. postpaid. J.B.HUSTED, Nassau, N. Y.

BOULTER’S SUPERIOR MUFFLES.

MUFFLE.

ASSAYERS’ AND CUPELLERS’

Portable Furnaces.
Slides, Tile, Fire Brick, and Fire
Clay for sale.

Factory, 1609 North St., Phila., Pa.

Can I 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 satisfactory answer,
without expense, is to write to us (Munn & Co.), de-
scribing the invention, with a small gketch. All we
need is to get the ider. Do not use pale ink. Be brief.
Send stamps for postage. We will immediately answer
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 in re-
| gard to obtaining patents are cordially invited to do

| so. We sha!l be happy to see them in person at our
office, or to advise them by letter. In all cases. they
may expect from us a careful consideration of their
plans, an honest opinion, and a prompt reply.

¥ hat Secwrity Hawve I that my communica tion
to Munn & Co. will be faithfully guarded and remain
| confidential?

Answer.—Youhave none exceptour well-known‘in- -
tegrity in this respect, based upon a most extensive
practice of thirty years’ standing. Our clients are
»wumbered by hundreds of thousands. They are to be
found in every town and city in the Union. I'lease to
make inquiry about us. Such a thing 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 tis
are kept secret and confidential.

Address MUNN & CO.,
Publishers of the SCIENTIFIC AMERICAN,
37 Park Row, New York.

EUREKA SAFETY POWER!

Practically impossible to ex=
plode. Tested to 300 1bs. pressure
per square inch. 2-Horse Power,
$150, 3 to 4 H P., 8250, Also,
Stationary Engines and boilers, and
Spark Arresting Portable En-
gines for plantationuse. Sendfor
our circular. Discount to the trade.

B. W. PAYNE & SONS,
Corning, N. Y..




Seientific Qmerican,

Diivertisements,

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

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

Engravings may héad advertisements at the sa e rate
per line, by :ﬂwﬁwmwj as the r.ezder press. Adve -

as Friday morning to appear in Maet issue.

ILLEeESTER SAW.

Itistrue that we sell for $8.00 as-gcod a Foot Power
Scroll Saw as there is in market. It includes also
Tilting Table for inlaid work, Patent Clamps for holdmg
the saw, an Iron Bed Turmng Lathe with & set of best
Steel Turning Tools, Bor! Attachment with six Steel

Drills for ood or lron, Emery Wheel, Circular Saw,
Screw Driver, Wrench, 'Two Sheets of Designs, Six Saw
Blades, and a box for ol ding the tools. Every part is
well made and will do goodwork. When boxedlt welghs
80 pounds, and will be sent on receipt of $8.00. Man
dealers keep them. Circulars sent on demand glvmg
full size of every part. MILLERS FALLS CO.,

74 Chambers Street N. Y.

No Sawdust, No Planing.
50 PER CENT OF WOOD SAVED.

‘We are now prepared to cut and season, by our recently
patented machines,

Spanish Cedar & Whitewood

FOR CIGAR BOXES,
Walnut, Maho?ny and other woods fromg 1-16 to ¢ inch
in thickness. 'he lumber manufactured by us is full
equal if not superior to that sawed and planed. We wi
furnish at present, net cash, Spanish Cedar Cigar Box
Lumber—1st quality. at 8ig; 2 guality at 2. Send
for sample order of 1 to 5 thousan

GEO. \V. READ & CO.,
186 to 200 Lewis St., N.Y.

WANTED, FOR THE MASSACHUSETTS

Institute of Cookery. for its Laboratory, now in process
of erectiom, Printed Circulars, etc., relating to new
Cooki: es, Ovens, Ventilation, Water Con-
veniences, oF-any new contrivances pertaining to house-
hold science or economg ddress_ CO. ITTEE'S
SECRETARY, No. 13 West St., Boston, Mass. Approved
Circulars will' be placed in Record Department for

public inspection.
B
FOR SALE, &0t Teoon-nant,

Iron Planer,to plane 46in. wide, :-Dﬂfeet ong. smtabie for

Bridge Builders, second-hand werful
Adarcss NILES 00K, WORKS, Tonficon. ofio:

MACHINE TOOLS,

Engine Lathes, Iron Planers,

BORING AND TURNING MILLs,

Radial Drills, etc., etc.
All New Designs. Best Quality at Low Prices.

NILES TOOL WORKS, Hamilton, Ohio.

$12 aday at home. Agents wanted. Outfit and
' terms free. TRUE & CO., Augusta, Maine.

Tube Cleaners &, Jeaning Boller

TIONAL STEEL TUBE CLEANER Co 814 E. 9th st., N. Y.

CAVEA'TS, COPYRIGHTS, TRADE
MARKS, ETC.

Messrs. Mann & Co., in connection with the publica-
tion of the SCIENTIFIC AMERICAN, continue to examine
Improvements, and to act as Solicitors of Patents for
[nventors.

In this line of business they have nad OVER THIRTY
YEARS’ EXPERIENCE, and now have wnequaled facilities
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
TUnited States, Canada, and ForeignCountries. 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 promptness, 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
$15; German, $100; French, $100; Belgian, $100; Cana-
dian, $50.

Copies of Patents.—Persons desiring any patent
jssued from 1836 to November 26, 1867, can be supplied
with official copies at -reasonable cost, the price de-

_ pending upon the extent of drawings and length of
specifications.

Any patent issued since November 27, 1867, at which
time the Patent Office commenced printirg the draw-
ings and epecifications, may be had by remitting to
this office $1.

A copy of the claims of any patent issued since 1836
will be furnished for $1.

‘When ordering copies, please to remit for the same
as above, and state name of patentee, title of inven-
tion, and date of patent.

A pamphlet, containing full directions for obtaining
United States patents, sent free. A handsomely bound
Reference Book, gilt edges, contains 140 pages and
many engravings and tables important to every pat-
entce and mechanic, and is a useful hand book of refer-
ence for everybody. Price 25 cents, mailed free.

Address
MUNN & CO.,
Publishers SCIENTIFIC AMERICAN.
37 Park Row, N. Y.

BRANCH OFFICE—Corner of F and Tth Streets,
Washington, D. C.

affice as early

' CTARDIOLA'S
| COFFEE & SUGAR MACHINERY

t(‘oﬂ‘ee, Malt, Corn, Cocoa, and Grain=-
Drying Machine. Coffee-Hulling and

Poiishing Machines. Coffee=Washing
Machine. Helix Sugar Evaporator.
Messrs. C OLP & CO., 42 Cedar

LOW
[)Z & ESPRIELLA, 52 Pine
r. Guardiola’s Agents,and they
tion to all orders for any of the

|
will glve prompt attent
above machines.

| NEW AIR COMPRESSOR OF M. DUBOIS,

with description, dimensions. Illustrated by engrav-
| ings. SCIENTIFIC AMERICAN SUPPLEMENT, No. 22.

Price, 10 cents. Sold by all News Dealers.

Address JOHN A. ROEBLING’S SONS, Manufactur-
ers, Trenton, N. J., or 117 Liberty Street, New York.
i Wheels and Rope for conveying power long distances.
Send for circular.

DROP ™"t

ECIAL
THL HULL &
DAMPER AND LEVERS
REGULATORS

B E S T GAUGE COCKS.

MURRILL & KEIZER, #4 HOLLIDAY ST., BALTXMORE

SEhh T

MACHINERY,
BELDEN
Danbury. Conu

FANCY CARDS

no 2 a,hke, with name, 100
postpaid. NASSAU CA

1D CO., Nassau,N.Y., Box 50.

Steel Castings,

From 4 to 10,000 1bs. weight, true to pattern, Aninvalu-

able sul stitute for forsiugu. or for malleable iron cast-

ings reqnirm réat st nﬁt nd for circular and
rice list to B’I‘ ER STEEL CAS'I‘IN COMPANY,
VELINA STREET, PHILADELPHIA, PA.

COMPRESSED AIR STREET RAILWAY
Car.—Deseription, with engravings, dimensions and par-
ticulars of the Mekarski Street Cars, now used in Paris,
and proj etletl by compressed air, Contained in SUPPLE-
MENT No. 18, Price, 10 cents.

LA T].R,EATISE ON .
Engineering Construction.

Embracing Discussions of the Prmciples involved, and
Descriptions of the Materials u; Shlelds, C.E.
With 44 illustratlons 12mo. Cl oth, $v

D. VAN NOSTRAND, Pnblxsher,
23 Mnrray bt., and 27 Warren St., New York.

*2* Copies sent free by mail on receipt of price.

FIREPROOF DWELLINGS OF CHEAP

Constructinn. A valuable and important paper, contain-
fg Plans and Descriptions of Model F lrepruot we
cheap nonstruction lately erected Chicago.

A. J.smith, Architect. Withd l]luatrations Plan No.
exhibits the construction of comfortubleone-stmy 16 ft
front dwellings, of brick and concrete, finished completa
at a cost of $1,200.  Plan No. 2 exhibits the construction
of & comfortable 28 ft. front, two-story dwelling, of brick
and concrete, finished complete. wit cellar or $1,700.
Reveral of these dwellings, on both Ip ns, have been
built at the prices stated, This valuable paper also con-
tains the Re rt of the City Authorities of hicaf
certifying to the fireproof nature of these buildings, w’ th
other useful particulars. Contained in SCIENTIFIO
AMERICAN SUPPLEMENT No. 91. Price 10 cts. To be
had at this office and of all newsdealers.

THE ¢AIR-SPACE” PLASTIC AND HAIR FELT

BOILER COVERINGS

SAVE 10 TO 20 PER CENT.
THE CHALMERS SPENCE CO., Foot East 9th St., New York.

MACHINISTS’ TooOLS.

NEW AND IMPROVED PATTERNS.
Send for new iilustrated catalogue.

Lathes, Planers, Drills, &o.

NEW HAVEN MANUF,\C CTURING CO.,
New Haven, Conn.

EAGLE FOOT LATHES,

Improvement in style. Reduction in
g{ilces April 20th. Small Engine Lathes,
da Rests, Tools, ete. Also Scroll an:
Circular Saw Attachments, Hand Plan-
ers, etc. Send for Catalogue of outfits
for Amateurs or Artisans.
WM. L. CHASE & CO.,

95 & 97 Liberty St., New York.

ANCIENT LIFE IN AMERICA. AN
address, by Prof. O. C. Marsh, recently delivered before
the American Association for_the Advancement of
Science, Nashville, Tenn. Prof. Marsh, who is 8o widely
known for his remarkable Western discoveries, es-
pecially of American Fossils, presentsin this address a
connected history of the dawn and progress of Life in
America, as shown by the latest deductions of Science,
and confirmed by his extraordinary Geological Collec-
tions. This paper is full of fresh information,and forms
one of the most interesting and valuable contnbutlons
to science ever given to the public. Contained in SUP-
PLEMENTS 90 and 91. Ten cents each. To be had at
this office and of all newsdealers.

LCOTT LATHES, for Broom, Rake and Hoe Han-
dles. S. C. HILLS, 78 Chambers St. N. Y.

HARTFORD
STEAM BOILER

Insvection & Insurance
COMPANY.

W.B. FRANKLIN, V. Prest.  J. M. ALLEN, Pres't,
1. B. PIERCE, S¢cy.

The HOADLEY
PORTABLE STEAM ENGINE.
WITH AUTOMAT|GAL CUT-0FF REGULATDP

ND VA

B ALANCED

THE BEST» MOST ECONOMICAL ENGINE MADE
END FOR CI/RCULAR

TheJGHOADLEYCO LAWRENCE. MASS.

STATE WHERE YOU SAW THIS.

ORK FOR ALL

In their own_ localities, canvassing for the id
1Is|mr. (en? ed) Weekly n.ndc Monthly. :1"':-! “t'
]npcer 1111 e ?rIA, wttth I?Ii‘ammothc (1)-omosFrrea.
ommissions to ents. Terms and Outfit ee.
Ao PO VICKERY, A v, Ay Quent

S, S, TOWNSEND. Gen’l Ag't,

ROOTS’ ROTARY HYDRAULIC ENGINE.

BLOWING ORGANS

AND RUNNING

LIGHT MACHINERY

OPERATED BY

HYDRANT PRESSURE.

[OcToBER 20, 1877.

THE TANITE CO.,
.- STROUDSBURG, PA.

EMERY WHEELS AND GRINDERS-
GEO. PLACE, 121 Chambers!St., New York Agent.

$3. PRINTING PRESS !

eurda. envelopes, ete., equ
0| to atw press or large work,
Do your (mmﬁfx'(tl ang and advertising and
save cellent spare hour amuse-
ment for old or young. Or it can be made
monely making business anywhere. Send
stamps for large catalogue to

KELSEY &

(., Manufacturers,
Meriden, Conn.

D Di k-
PUNCHING Prop Hammers and Dies, for work-

PRESSES, LARKER PRESS CO.,Mdsiows,

Conn.

Palnts, Rooﬁng. Steam PI?e and_Boiler Cov=

erings, S Pac mg, Shea hinas Fire, Acid, and
Watmgm ings, O etc. d for éamples, Il-
lustrated Catalogues, Prlce f.is t8, e

8¢ MAIDEN LANE, NEW YORK.

Mill Stones and Corn Mills.

We make Burr Mlllstones Portable Mills, Smut Ma- .
chines, Packers, Mill Pick ater Wheels, Pulleys, and
Gearing, specially adapted to Flour Mills. Send for

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

WQO0D & LIGHT

Machine Co.
WORCESTER, Mass.

l Manufacture all kinds of
= Iron-Working
== Machinery,
including many novelties,
Shafiing, Pulleys, &¢.
Send for Circulars,

Working Models

And Exper!mental Machinexi&Metal or Wood, made to
order b R, 62 Center St., N. Y.

WANTED—CANVASSERS ON_A SPLENDID WORK.
Best terms ever offered. P. O. Box 2793, Philadelphia.

Srientific American,

The Most Popular Scientific Paper in the World.
THIRTY-SECOND YEAR.

Only $3.20a Year, including Postage. Weekly,
52 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 resume of the best scientific in-
formation of the day; and itis the aim of the publishers
to present it in an attractive form, avoiding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. [tis 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 subscriber in the United States
or Canada, on receipt of three dollars and twenty
cents by the publishers; six months, $1.60; three
months, $1.00.

Clubs.—One extra copy of THE SCIENTIFIC AMERI-
CAN will be supplied gratis for every club of five subscribers
at $3.20 cach; additional copies at same proportionate
rate. Postagé prepdid.

GIVES GREATEST T USEFUL EFFECT OF WATER.
IS A POSITIVE PRESSURE ENGINE.

P. H. & F. M. ROOTS, Manuf’rs, CONNERSVILLE, IND.

6 Cortlandt St, NEW YORK,

ESTABLISHED 1844.

JOSEPH C. TODD,

(Formerly of Todd & Raffert; 1{(; ENGINEERand MAcmN-

IST. Jute, pe, Oakum, and Bag
‘vInchmery. Stea Lngm le'rn ete. Also 80 Agen fim%
the celebrated and improved II awson & thtmger Hoist-
ing Engine, 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.
MIXED CARDS, with name, 10¢, and stam

65 Agent's Outiit, ¢ L. C. COL & CO., Bristol, mp

ROCK DRILLING MACHINES
AIR COMPRESSORS.

BurteicuRockDrue Co.
FITCHBURG MASS.

MANUFACTURED BY
SEND FOR PAMPHLET.

PERFECT

NEWSPAPER FILE

The Koch Patent File, for
ma azines, and pamphleta has een recently improved
price reduced. Subscribersto the SCIENTIFIC AM-
ERICA\' and SCIENTIFIC AMERICAN SUPPLEMENT can be
su plled for the low price 0f$1.50 by mail, or $1.25 at the
office_of fﬁr Heavy board sides ; inscription
'SCI TIFI RICAN,” in gilt. Necessary for
every one who wishes to preserve the paper.

Address
MUNN & CO.,

Publishers SCIENTIFIC AMERICAN.

serving newspapers,

HoOW TO BUILD BOATS CHEAPLY.—A
series of plain, practical articles, showing how any in-
telligent person, by following the directions, may build
aboat with economy. Each article is accompanied by
dmwm%s, diagrams, directions, dimensions, etc.
hree-Dollar ' Scow.—Direction for constructlon,
seven illustrations. SUPPLEMENT No. 25, 10 cents.

The Five-Dollar Ro —With full du‘ections
for construction Thirteen illustrations. SUPPL:
MENT No. 26. Price, 10 cents.

The th/rteen-Douar Sailing Skiff. — With fourteen
illustrations. Full directions for construction of boat,
centre board rudder. mast, safl, ete. Contained in
SU MENT No. 28, Price, 10 cents.

" le deve-Douar Row Boat.—Twenty-five illustra-
tions. . Illustrates the construction of a ceful ribbed
boat, light weight. Shows the method o: securing good

lmes, how to bend and arrange the ribs, dimensions of
all the parts, and directions for constructlon in full.
Contained in S NT Nos. 30 and 32. Price,
10 cents each—20 cents for the two.

he Six llar Family Boat. —With seven illustra-
tions. Tables of measures and full directions for con-
struction. A handsome and commodious boat. Con-
tained in SUPPLEMENT No.

The F?’-l
illustrations, Tables of measiires and full directions-
for construction. Contained in SUPPLEMENT No. 37.
Price, 10 cents. This number also contains fourteen
excellent practical Tiles ‘for the management of sail
hoats. by an engﬂeueed sailor,

Fifteen- Satling and Rowing Canoe~With |
eight 1Ilustrations. ineluding perspective of double sall |
Tig. blea of dimensions and directions in full for con-
struction. SUPPLEMENT No. 39. Price. 10 cents.

A Thirty-Dollar Yacht.—With' eight illustrations, in-
cluding perspectlve of sail rig. Tables of dimensions
and full directions. for construction. Contained in:
SUPPLEMENTN 42, Price, 10 cents.

The whole or any desired ‘single number of above
SUPPLEMENTS, containing the Boat pupers, to be had at |
this office and of all newsdealers. ige, 10 cents per
copy or one dollar for the entire peries of ten numbers

Th ed-Dollar Centre-hoard Yacht —With ten |
ll]ust,rat.ions dimensions, and directions for construct,ion

fast and serviceable vessel. SUPPLEMENT No.
Price 10 eents. The entire series of 10 numbers, relatl
to boat building, sent for $1.

© 1877 SCIENTIFIC AMERICAN, INC

One copy of THE SCIENTIFIC AMERICAN and one copy
of_ THE SCIENTIFIC AMERICAN SUPPLEMENT will be sent
for one year, postage prepaid, to any subscriber 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’s risk. Address all letters,

and make all orders, drafts, etc., payable to
MUKN & 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
AMERICAN direct tromthe.otlice of publication in New
York to subscribers in foreign countries. ‘The subjoined
table exhibits the -yearly subscription prices of the
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for “one year’s For For | SCIENTIFIC
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and forward the order to us wnth the name of the sender
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