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THE GRAND CENTRAL RAILWAY DEPOT. [ ashes. The farmers have fled out of the ash-covered country l planted in a richly manured soil and in warm, sheltered po-
We publish herewith an accurate engraving of the interior sides with their cattle, in quest of,pastures not yet destroyed | sitions. In habit, the plant is more robust than of its con-
of the depot at 42d street, New York city, built for the ac- by the scoria; but with what chance of saving their live i geners, if we except 8. augusta, which frequently attains a
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THE GRAND CENTRAL DEPOT, NEW YORK CITY.

commodation of the New York Central and Hudson River, | stock does not appear. To all appearance, the present erup- | hight of from 30 to 40 feet. treated as a warm conservatory
New York and Harlem, and New York and New Haven Rail- | tion seems likely to become a calamitous event for Iceland.” | plant. Both the last named plants are chiefly remarkable for
ways. As we have already fully described this remarkable | ° their fine foliage ; but some of the smaller growing kinds, as
structure, there is no need to do more than recapitulate its A B.EAUTIFUI‘ P AI‘M TREE. 3. ovata and the even more beautifuls. regine, are well known
proportions, which are 632 feet in length and 199 feet 2 inches The plant shown in our engraving is one of the most grace- | flowering plants, generally grown in a warm conservatory or
in width. The root is supported on 82 semicircular trusses, ful members of the class, and dzserves to become popularin| in a humid plant stove. These species will, however, both
f grow and flower well in warm, sheltered positions out-of
doors, and form striking objects massed along with musas,
Jpalms, and the larger arads. Our illustration gives an ex
.cellent idea of the noble port assumed by a well grown spe-
cimen of strelitzia Nicolas, which is common as a half-hardy
foliage plant in many continental gardens.
— A ——————
Railway Speed on Horseback.

A fifty mile riding match lately came off at San Francisco,
Cal. between two noted riders, Mowrey and Smith. The
Alta says: It was a contest, as advertised, for $1,000 a side,
with the conditions that each man should have ten horses,
and be compelled to change horses, or mount and dismount,
in each mile.

Both men were of a tallish, slender build, well adapted to
long hours on horseback. Of the two, Mowrey exhibited
greater strength and activity, and as an expert in the mode
of mounting and dismounting is by far Smith’s superior.
An evidence of this was clearly perceptible in the fact that
he gained on an average not less than two seconds at every
change. His style was that of throwing himself from the
saddle by a spring from his seat, and in mounting to spring
from the ground, assisted by the horn of the saddle and
catch his seat while the horse was frequently under full
headway. Added to this, he was greatly assisted by having
a helper on horseback, who invariably accompanied him on
the start and outcome by checking and starting his horse,
. while Mowrey had only to jump on and off. On the other
" hand, Smith had little or no assistance, except the equipage
of his saddle, which was brought into requisition in a man-.
ner that showed conclusively his appreciation of its desirable
assistance.

Mowrey came in a quarter of a mile ahead in 2 hours, 2
minutes, 364 seconds, Smith being 16 seconds behind. The
quickest mile wes made in 2:04 minutes, the slowest in 3 018
minutes.

which are spaced 20 feet 4 inches between centers, extend

ing from a point 2 feet below the rails to an elevation of 94
feet from the springing line to the extrados of the arch.
EFach truss has at its foot two tie rods 2 inches in diameter,
with a turn buckle at the mid-length. The pitch of the roof
is formed by rafters secured to the top chord of the arch

The trusses weigh about forty tuns each, and were raised
in sections by meuans of a movable staging 80 feet high, 160
feet long, and 30 feet wide, moving on ways, and shifted
along step by step as the work of raising the trusses pro-
gressed. About 8,000,000 1bs. of iron were used in the struc-
ture, 10,000,000 bricks, and 20,000 barrels of cement.

The car house is lighted through three skylights extend-
ing over the entire length of the roof—one on the center,
double pitched, and a single one on each side of the center,
and having altogether 80,000 square feet of glass—nearly fi#
two acres. The north end is closed by an iron front, the '
south end by the building containing the principal offices of
the companies.

The roof covers nearly three acres, the station itself about
four acres. 'The station has separate tracks for the trains of
each company, besides those for the Fourth avenue horse
cars, which run into and to and from this station, which was
opened for traffic October 7, 1871. The gas burners of the
building are lighted at night by electricity, 25,000 feet of
electric wire being used, and 20,000 feet of gas pipe. The
144 steam radiators are heated Ly 15 miles of steam pipe.

The roof is ventilated by six lines of ventilating slats, 6
feet high and 8 inches wide, with Z-shaped intervals be--
tween the slats.

Great Volcanic Eruption in Iceland.

Mr. Magnusson, of Cambridge, England, says :—‘‘On March!
29th, the fall of the ashes was so excessive that it covered the’
eastern country sides, Jokuldal especially, with a coat sixt
inches at its thickest; and all that day, although it was3
bright and sunny, the people spent in absolute pitch dark-- A 600D welding composition is made of borax fused with
ness. Fountains and rivulets were dammed by the ashes, one sixteenth its weight of sal ammoniac, cooled,pulverized,
and every mountain stream, always of a crystalline purity in | our gardens and conservatories as a striking and decorative | and combined with an equal weight of quick lime. The
Eastern Iceland, wherethere are neither glaciers nor moraine, | foliage plant. It is sufficiently hardy to withstand our cli | compound is sprinkled on the red hot iron, and the latter re
van dark and muddy Letween banks covered with drifts of [ mate during the summer months, and grows freely when [ placedin the fire.
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THE END OF ANOTHER VOLUME.

The present issue of this paper closes the first half of the
year. Next week we shall commence a new volume.

Some persons to whom the SCIENTIFIC AMERICAN was not
previously known concluded six months ago to try it, and to
them we say : Now, after receiving 26 numbers costing $1.60,
how do you like it? We hope that none are disappointed.
We hope that every one feels that he has had a full equiva-
lent for his money. And we hope that all who are satisfied
that they have had their money’s worth will evince their sat-
isfaction by remitting $3.20 for the coming year, or $1.60 for
the next six months.

Clubs may be formed on the usual terms, and the same
reduction will be made on a number of names as offered in
last January. To all persons who wish to keep apace with
the progress of the age, the SCIENTIFIC AMERICAN is ingdis-
pensable. No other publication contains the variety of val-
uable reading, and instead of forty-five thousand—our present
actual weelkly circulation—we think the publication deserves
the subscription of one hundred thousand. What say our
Shall we have it?

Remit, by registered letter, draft, or postal order, to
MUNN & CO.,
Publishers SCIENTIFIC AMERICAN,
37 Park Row, New York oity.

friends? It is for them to answer.

THE KEELY MOTOR DECEPTION.

During the past year and a half, we have had occasion, se-
veral times, to allude to this latest contrivance, the chief pur-
pose of which appears to be the wriggling of money out of
silly people, numbers of whom are found toinvest in it—just
as they do in lottery tickets—expecting or hoping to win a
prize.

The thing was started over two years ago, when it was
given out that one Keely, of Philadelphia, Pa., had made a
marvelous discovery, namely, & new motive power, in which
an enormous force was generated without expense, without
the employment of fuel, fire, electricity, chemicals, or other
agency ; in short, a veritable perpetual motion. The only
apparatus involved was a few strong metallic cylinders, con-
taining air, into which water was admitted, when, presto,
a cold vapor was instantly produced, having a force of
80,000 1bs. per square inch, more or less, capable of useful
application in the driving of all kinds of mechanism. Thus
were the days of steam and its costly fuels numbered, and the
value of coal property diminished; while settled principles
of Science, demonstrated by Joule, Faraday, and other emi-
nent worthies, were toppled over as by an earthquake.

In one of our comments we designated the Keely Motor as

one of the perpetual motion deceptions,by which the owners
claim to generate a great force out of nothing. We stated that
‘““once in a while they have a juggling exhibition of the
thing for the purpose of selling stock. Keely or one of his
confederates is the operating juggler. The power ¢ generator’
is a combination of small tubes or cylinders, communicating
by pipes. First they run water through, then air, to prove
that there is nothing within, and tha: the show is ‘ honest.’
Then Keely turns a faucet, and ‘now you see it.” The pres-
sure gage goes up. He turns again, and ‘now you don’t’
see it. The gage falls.”

Transparen: as this deception is, it is a serious fact that
it has been indirectly countenanced by numbers of intelligent
persons; and the implied sanction they have given to it has
led many less informed individuals to stake money for its
shares.

In the SCIENTIFIC AMERICAN for May 2, 1874, we devoted
two columns to an account of one of the Keely performances
like that above described, and mentioned the names of C. H.
Haswell, W. W, Wood, U. 8. N., S. Parish, Joseph Patten,
and other engineers and mechanics who were present, and
lent their names to its support. Professor Haswell wrote
quite an ingenious report in its favor. A force of 10,400 lbs.
to the inch was by him certified to have been developed on
that occasion. It was then givenout that a new apparatus, of
still greater power, was in course of construction, to be
finished within a few weeks, which would be still more con-
clugive and satisfactory in its results; that until this new
apparatus was ready, and the patents, then in progress,were
secured, the matter was not to be fully explained.

Since that time the new apparatus has been completed,
several private exhibitions have been given, and the inter-
ested parties are now, it seems, desirous of bringing the
¢ great discovery” fully before the public. We judge that
this is the case, because they have lately communicated
much information to various members of the press.

We take the following, as a sample, from the New York
Times of June 11, 1875:

(From our own Correspondent.]

Philadelphia, Thursday, June 10, 1875.

‘“The mechanical and scientific world has been greatly ex-
cited of late by the discovery of a new motive power by a Mr.
John W. Keely, of this city. The lately discovered motor is
generated, as the gentleman claims, from cold water and air,
and evolves into a vapor more powerful than steam, and con-
siderably more economical. It is proposed by this ne w in-
vention to revolutionize the world, and turn machinery topsy-
turvy. Steam will be a thing of the past, and the wonderful
power of this new creation will supply all the needs of man,
for the uses to which steam is now applied Just what this
vapor is, and how it is made, the discoverer refuses to make
plain, or divulge his hidd«n secret, until he has letters patent
taken out in all the countries of the world which issue patent
rights. Thisservice alonewill cost about $30,000, and will not
be completed until three or four monthshence. Mr. Keely is
very reticent on the subject of his discovery, and referred
your correspondent to his attorney, Charles B. Collier, Esq.
The latter gentleman said that a private view of the work-
ing of the motor had been made on the 10th of November,
1874, before a number of capitalists, and that only three weeks
since another exhibition had been given before a number of
gentlemen from the New England States. These latter
were 8o well pleased with the modus operandi, and believed
so firmly in the ultimate supersedure of steam by the new
power, that they formed a stock company, purchased the pa-
tent right for the six New Eagland States, and paid $80,000
cash immediately for their share in the invention, and are
ready to forward $200,000 more as soon as called upon. They
will organize a company with a capital of $3,000,000, and be
ready to manufacture the engines and necessary apparatus as
soon as the proper patents are secured.

IISTORY OF THE DISCOVERY.

Mr. Keely alleges that the discovery of this power was
purely accidental. Up to within a short time he was a poor
man, but, having a wonderful degree of natural mechanical
skill, he devoted all his time for the past fourteen years to
experiments with water with the view of procuring a mo-
tive power from it. He was engaged upon an idea of his
own regarding the force of columns of water one day, when he
a:cidentally discovered the vapor he has harnessed. He
studied the subject, ascertained how it was generated,
learned its power, and thenceforth applied himself solely to
the perfection of this idea, working night and day, for anum-
ber of years, until his efforts were crowned with success.
The apparatus by which this power is made is termed a
‘¢ generator ” or ‘‘ multiplicator,” and the vapor is then passed
into a ‘“receiver,” and from thence to a cylinder box of the
engine, where it drives the pistons and sets the engine in
motion. The ‘‘ generator” is about three feet high, made of
Austrian gun metal, in one solid piece, and will hold about
ten or twelve gallons of water. It is four or five inches
thick, and made to stand the very heavy pressure of 20,000
to 30,000 pounds of vapor to the square inch. The inside is
composed of a number of cylindrical chambers, connected
by pipes, and furnished with cocks and valves. The ‘‘re-
servoir” is aboutsix inches in diameter and fortyinches long,
and is connected with the ‘ generator” by a pipe which. is
about one inch in circumference on the outside, with a bore
of about one eighth of an inch. Connected with both ¢ gene-
rator ” and ¢ receiver” is a ‘‘standpipe” of brass, about
two and a half inches in diameter and three feet high, hav-
ing a spherical chamber at the bottom, made in two parts,
by flanges, and connected to the pipe uniting the ‘‘genera-
tor” and ‘‘reservoir.” The vapor generated in the multi-
plicator is conveyed to the reservoir, which contains numer.
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ous pipes, and from there, by a ‘“ feedpipe,” to the engine-
The engine is of peculiar construction; but the inventor
claims that the vapor can be attached toany ordinary engine
now in use, with very slight alteration. Steam could not pass
through the connecting pipes which are used on this appara-
tus, since the bore is only about the dimensions of a knitting
needle. ‘‘In five seconds,” said Mr. Keely, ‘I can supply
2,000 pounds of vapor to the square inch,and enough to
ruo a train of ten cars from Philadelphia to New York and
return.”

With a Keely ‘“motor” attached to a steamer, the voyage
of the world can be made without coal.

Mr. Keely says that the first public exhibition will be
upon the Pennsylvania Railroad, when he purposes to take a
train from this city to New Yorik and return. The enst of
the apparatus will range from $500 to $2,500, according to
the size and finish desired.

It is evident, from the character of the gentlemen whoare
interasted in the ‘“ Keely Motor Company,” and the amount
of money they have advanced, that they regard this' inven-
tion as the wonder of the nineteenth century. About four
millions of dollars are already involved in the success of
this new invention.

The gentlemen interested in the schems= in New York are
Messrs. E. T. Throop, Charles G. Francklyn, Charles Lam-
son, Sergeant & Cuttingworth, W. D. Hatch, William W.
Wright, W. B. Meeker, J. J. Smith, A. H. Elliott, John M.
Williams, and J. S. Andrews.”

The foregoing presents the most recent statements con-
cerning the new motor, as derived from the parties them-
selves. We will now add a brief ‘official accouat” of the
actual working of the device, at the great trial mentioned
above, made November 10, 1874, as certified by Mr. Collier,
the company’s counsel and reporter, and published by him in
pamphlet form at that time, for the information of the
stockholders.

‘¢ A short tube, carrying upon its end a reaction wheel or
‘Barker’s mill,” having two arms of about two and a half
inches long each. was screwed upon the reservoir, and, at
9:03 P. M., was put into rotation at a very high velocity, by
the manipulation of two cocks. At 9:05 P. M., the reaction
wheel was removed, and connection applied to a small beam
engine, which was rotated at 400 revolutions. At 9:08 P.M.,
the reaction wheel was again rotated until 9:09 P. M.” The
machinery was then stopped, and the gaseous fluid allowed
to escape against a candle flame and blow it out. At9:15,
the engine was run again for a few turns. ‘At 9:17 P, M.,
the reaction wheel was run again, and at 9:20, the experi-
ments being concluded, the multiplicator was taken apart
and inspected by those present. There was no heat percep-
tible in any part of the apparatus.”

The dimensions of the ‘‘small beam engine” are not
given. It isstated by the learned counsel to have been of
‘‘ peculiar construction, not susceptible of brief descrip-
tion.” Judging from the Barker wheel, with 2} inch arms
this ‘“ beam engine” was probably about the size of a dollar
toy engine. These remarkable pieces of machinery were,
according to this report, run for a minute or two at a time,
at various intervals, extending over an entire period of 15
minutes. There was no heat and no noise save that of run-
ning water when the ear was placed against the multiplica-
tor.

The report, after giving the foregoing facts in regard
to actual performances, summarizes the results, which we
condense as follows : 1. The invention produced a series of
gaseous expulsions of 2,000 1bs. per square inch. 2. The
force was almost instantly produced. 3. It moved instantly
through a distance of 12 feet. 4. It was attended with no
noise. 5, 6. Nothing was nor could have been introduced
into the apparatus to produce the force. 7. No heat, elec-
tricity, or galvanic action was discernible, except that elec-
tric sparks were observed in the spur gearing of the engine,
caused by friction. 8. Hydrant water, 26 lbs. to the inch,
was admitted. 9. The water was drawn off unchanged after
the performance. 10. The vapor had no smell or taste, and
did not burn. 11. The interior of the apparatus was found
to contain no residuum or substance other than air and wa-
ter. 12,13. The operations were conducted by gas light.
Every facility for the closest investigation was offered to the
persons present.

The counsel then adds that the object of his report is not
to make known the precise nature of Mr. Keely’s invention,
““por will this be done until the specifications, drawings,
models, etc., now in progress, necessary for the procuration
abroad and in this country of letters patent, are completed
and deposited.”

Following the counsel’s signature to this report is a certifi-
cate by Wm. Boekel, Mechanician, Wm. H. Rntherford,
Chief Engineer, U. 8. N., and J. Snowdon Bell, to the effect
that they were present, that the report of the facts is cor-
rect; and the conclusions ot Mr. Collier, given in the sum-
mary, they say ‘“ we fully endorse, as being,in our judgment,
the correct conclusions.” A certificate from B. Howard
Rand, M. D., Professor of Chemistry in Jefferson Medical
College, is then given; the Professor says he has read Col-
lier’s report, and certifies that the ‘‘ absence of heat, electri-
city, or galvanic action as resultants, together with the neg-
ative qualities of the produced gas or vapor, lead me to the
conclusion that the result, alleged to have been produced,
was by some agency or power not known at present to chem-
ists.”

The opportunities for the acquisitionof knowledge by this
Jefferson College Profzssor seem to have been very limited.

We have given above the latest accounts of this latest at-
tempt to impose upon the credulity of the public, as written
by the parties themselves and backed by their willing as
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sistants. The deceptions of the whole scheme are so trans-
parent that it hardly seems credible that persons of sane
minds can be found who are willing to invest. Never
theless, we hear from a reliable source that quite a number
of well known business men have invested money in the
scheme, andin one instance we were told so by the party
himself. He had paid five thousand dellars down, and fully
believed the thing to be a great discovery, and expected to
realize a large fortune from his investment. On all other
subjects this gentleman was rational and intelligent; but in
respect to the Keely motor he was badly hallucinated. He
was present at the trial above referred to, saw 2,000 1bs. on
the gage, and came away perfectly satisfied.

The question is asked: How could so great a pressure as
2,000 or 10,000 1bs. per square inch be produced, allowing
that it really was exhibited as stated? We think that any
ingenious mechanic, by means of a hydraulic jack and a small
pipe, could readily produce and exhibit such a pressure,
and could, by turning a faucet, drive a whirligig for the
space of sixty seconds, or from 9:08 P. M. to 9:09 P. M., as
the learned counsel gravely reports.

Keely, it will be noticed, talks about his studies regarding
the force of columns of water, and describes the use of water
pressure in his ¢ generator,” ‘“multiplicator,” ‘‘receiver,”
etc. Well, now, Keely might, if he wanted to, get up an
honest show of air pressure by arranging a series of short
water tubes so as to concentrate the combined weight of their
water against air confined in a suitable chamber. Allowing,
for example, that he had ten comwmunicating water tubes,
each holding a cubic foot or 62 1bs. of water, he might, by
turning a faucet, fill the tubes from the hydrant, and con-
centrate 620 1bs. weight on the confined air, which, if con-
ducted to a gage, would indicate 620 1bs. pressure; this air
might drive a small wheel from 9:08 P. M. to 9:09 P. M.; it
would moreover be a cold vapor, without smell nor taste; it
would blow out a candle, but not burn; there would be no
hoise except that of running water; there would be no resi-
duum save air and water; no heat, electricity, or chemical
action would be involved.

A curious arrangement of water and air tubes, in which, by

turning faucets,the water weights are concentrated. producing

pressure, was illustrated and described in the SCIENTIFIC
AMERICAN of April 4, 1868, page 212. It was patented by

James R. Cole, of Tennessee, December 10, 1867, as a water

elevator. It might be bad for Keely, if he should prove to
Le an infringer of this patent.

There is also a patented arrangement of mercurial tubes
for concentrating the weight of mercury and air columns in
ananalagous manner.
gage, 1866.
Haswell, Chief Engineer Rutherford, U. 8. N. Chief Engi-
neer Wood, U, 8. N., and other. advocates of the Keely
wotor, are not acquainted with these devices.

One of the strangest developments connected with the
IKeely motor is the implicit faith which many gentlemen, in
this community, of tried experience and business capability,
have given to the enterprise. They have yielded not only
faith but their money. We can account for this only by
supposing that they mistake mere pressure for motive power.
But mere pressure is not motive power, it is simply a result-
ant of motive power. A very slight motive power, if suffi-
ciently long continued and properly applied, may produce
the greatest pressure. A weight of only a single pound,
hung upon the extremity of a suitable lever, is sufficient to
produce a pressure, at the opposite end of the lever, of 10,000
1bs., or more, to the square inch. To persons not familiar
with the laws of mechanics (and this, we think, is probably
the situation of most of the Keely investors), the exhibition
of a gage, showing 10,000 1bs. pressure, might readily be re-
garded as proof positive of an enormous power behind the
gage: whereas the actual power, concealed from view, might
be only a weight of one pound.

In cases of thig kind, when a body is lifted or a pressure
produced, the inquirer should take pains to ascertain what
the extent of the original moving power or weight is. If this
precaution be taken, the falsity of motors like Keely’s may
be at once detected. In the example of Keely, the certificate
of Collier shows that a hydrant force of 26} 1bs. to the inch
is always required to run the machine. This force, if applied
to a common wheel or engine, would produce a considerable
amount of constant mechanical power. But the moving force
is nearly all wasted in Keely’s device, for he is only able to
drive a toy engine for a minute or two at a time. This does
not look much like driving a train of cars from Philadelphia
to New York, or crossing the ocean without the consump-
tion of coal.

THE BASTIE PATENT GLASS.

‘We publish on another page an account of some recent ex-
periments with this novel material, together with the in-
ventor's account of the process as contained in his patent,
from which we also give a drawing of one of his furnaces.
The apparatus consists of a chamber for heating the glass
very hot; and whilein this condition, it is quickly plunged
into a hot tempering bath of oil, wax, resin, tar, or pitch.
This seems to be a simple and easily executed process, which
if practically effectual, ought not to increase the expense of
the glass but very little. The owners of the patent claim
that 5 per cent above the ordinary cost of glass will cover the
expenses of the improvement. On this point, we shall hope,
ere long, to have further information.

It would appear that Professor Egleston, of Columbia
College in this city, who has been employed by the patentee
to show up the merits of the new glass in public, and who'
has been very successful in this part of the matter, has not,
during the two months that he has been engaged, made any

We allude to Quinn’s patent steam
It is possible that Professor Rand, Professor

personal experiments with the simple process itself. All
that he has done is to exhibit glass, brought from
France,furnished by the patentee, testing them with samples
of common glass picked up in the shops here. Whether the
patent glass tried by Professor Egleston was in part
strengthened, as glass sometimes is, by ingredients and
treatment used in its manufacture, or consisted only of com-
mon glass, subsequently treated by the new process alone,
the experimentor was unable to say. The statements of the
patentee in respect to the economy and practicability of im-
proving common glass, on a commercial scale, have yet to
be demonstrated.

The patentee’s agents in this country deny that the
alleged invention of Mr. Pieper, mentioned in an item
in our paper of June 12, had the effect to arrest the ne-
gotiations for the sale of Bastie’s patentin Germany. On the
contrary, they inform us thatthe sale of Bastie’s process to
the German glass makers was concluded on May 9th.

A NEW FORM OF PATENT LITIGATION.

In a recent article, commenting upon the relative number
of patent litigations in England, where they grant a patent
to every applicant, without official examination, and in
this country, where we reject over five thousand applicants
for patents yearly, and employ a standing force of five hun-
dred officials to examine, or assist the examiners, we showed
‘that in England, out of thirty thousand law cases yearly,
only eight were patent litigations. We further intimated
that a very large amount of patent litigation, of a character
wholly unknown in England, was carried on here, and was a
necessary adjunct to our present system. We allude to the
litigations before the Patent Office, such as re-examinations,
appeals to the Board of Examiners, interferences, appeals to
the Commissioner in person, appeals from the Commissioner
to the District Court, etc.

A new wrinkle in this sort of litigations, and a new direc-
tion for appeals, has lately appeared,which seems to indicate
that the time has come when Congress should, by the adop-
tionof wise legislation, put an end to this whole business
of Patent Office quarreling.

Among otherduties of the Secretary of the Interior, he is
required to sign all patents after they are prepared, passed,
and approved by the Commissioner of Patents.

On a recent occasion, when the Commissioner, after a long
and full argument of the matter before him, had decided the
case of Prescott 5. Edison, in favor of Prescott, ordering a
patent to issue in the joint names, the defendant applied to
the Becretary of the Interior and petitioned him not to sign
or issue the patent. The subject of controversy was a tele-
graph apparatus. The Secretary granted the reqmest, and
decided to hear the argument. This was on the 20th of
March, 1875, and no decision ha§ been as yet reached. Mean-
time the contending parties have marshalled their legal
forces before the Secretary, consisting of six of our most
able and expensive lawyers, have argued and re-argued,
and have filed scores of pages of printed fol-de rol upon the
subject, for the Secretary’s consideration. If one dissatis-
fied applicant may thus occupy the Secretary’s time, all ap-
plicants ought to have the same privilege. If the Secretary
may nullify one legitimate decision of the Commissioner of
Patents, he may nullify all.

The money costs of this one litigation before the Commis-
sioner and the Secretary are stated to have reached, at the
present time, over fifty thousand dollars. Jay Gould, it is
said, is an interested party on the one side, and the Western
Tnion Telegraph Company on the other. Jay is doing all he
can to injure the Western Union Company by running down
its stock and inflating the stock of a rival company, of which
he owns the control. . .

This case isa little more prominent and has been more ex-
pensive than many that are litigated at the Patent Office.
But it is notorious that a very large proportion of the time
of the Patent Office officials is devoted, in one way or an-
other, to these litigations, which, in the aggregate, involve
great expense, but would become obsolete, as they are in
England, if we wereto adopt the English system of permit-
ting the applicant to make his own examination if he so de-
sires, but confining the duty of the Patent Office to the
prompt issue of a patent to every applicant whose papers
are presented in proper form.

It is alleged by the advocates of the American system
that, if our official examinations and Patent Office wrangles
were abolished, then the courts would be overwhelmed with
patent litigations. But the experience of other nations shows
that no such resalt would ensue. In England, as before
stated, they have only eight patent litigations before the
courts per annum ; while in France, Belgium, and other
countries, where no official examination'and no Patent Office
litigations take place, the number of patent cages brought
before the courts is very small.

COMMERCIAL SPONGES.
It is sad to consider how much we lose in every walk of
life through lack of a little observation. There are few
stonemasons who, like Hugh Miller, are led to become noted
geologists by noting and studying the beautiful fossils in the
stones they chisel. A butcher may cut up beeves and pork-
ers by the hundreds, or a fisherman spend a long life on the
shore, without noticing the most obvious points of interest
and instruction in the physical structure of his victims; and
only when a naturalist calls his attention to the beautiful
adaptations, which have before passed unnoticed, will he have
his interest profoundly excited, which may ever after give
him a new motive and zest in his work. The most of us will
use sponges in an indefinite variety of ways, all our lives,
without even once stopping to think how they were formed ;
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whether they are plants, animals, or neither, or what are
their history and habits.

The ordinary sponges of commerce, which we use so ex-
tensively, have but little resemblance to animals or plants,
and belong to a class of organic bodies concerning the affini-
ties and proper classification of which there has been much
doubt. And this doubt has led naturalists to apply the ques-
tion-begging appellation of zodphytes, or plant animals, to
these and similar organisms. They are now generally con-
sidered members of the animal kingdom. The paris we use
are the mere skeletons, composed of a kind of horny sub-
stance. The animal itself is a soft, jelly-like, amorphous
mass, which fills up all the intercellular spaces, lines the tu-
bular canals, and forms a jet black or sometimes a dark pur-
plish skin on the outside, covering the whole skeleton, ex-
cepting the larger openings, which project beyond its general
surface. In this form the sponge exists in the water, and,
out of its native element, is hard and glistening on the out-
side, and very strongly resembles a piece of liver.

The mode of life in this low order of existence, which is
regarded as a compound animal, is very simple, and we
wouid be disposed to call it extremely uneventful. Sponges
grow, by a kind of lichen-like root, to some foreign object
on the sea floor, and never move from their position; they
have no power to contract or expand their body as a whole,
or any part of it: and they are quite insensible to every sort
of irritation. Their only power seems to be that of absorb-
ing large quantities of water, which they again yield up on
pressure without any injury to their texture. The water,
which permeates their whole mass, and maintains a constant
circulation through it, keeps the skeleton soft and elastic,
brings to the animals the air and food on which they subsist,
and carries away waste matter from the body.

On examination of a sponge skeleton, it will be seen that
the porous surface is finer and of closer texture than the in-
terior, that there are large apertures scattered indiscrimi.
nately over-the surface, and between these are much finer
openings, covering the complete outer surface of the sponge.
The latter are called pores, and serve as channels of entrance
to the water, which, after circulating through the body by
means of the tortuous and branching canals which make up
its inner skeleton, passes out at the larger openings. These
chimney-like apertures are called oscula, but the name is a
misnomer, for they are, in reality, vents. They vary in num-
ber in the different species, and are sometimes reduced to a
single one. By what force the water is made to circulate
through the sponge mass is not definitely known. Some have
attributed it to vibratile cilize, planted within the porous ca-
nals which, by their motion, create a circulation in the water.
Others ascribe it to the principle of osmosis, by which mem-
branes of all animals, and many other porous substances.
transmit fluids and gasesaccording to their density and pow,
er to act on the transmitting substance.

When obtained for commercial purposes, the animal mat-
ter can be removed by soaking it a long time in salt water
and then—after it is rotted by this means—rinsing it out.
This leaves the horny skeletons just as we use them.

The finest sponges of commerce come from the Mediterra
nean sea. Our best bath sponges are doubtless from this lo-
cality, but the coarser sponges we see most commonly are
largely from the coast of Florida or the Bahama Islands,
Sponges are found abundantly in tropical waters generally,
and perhaps nowhere more abundant than in the seas of the
Australian islands. They gradually decrease in numbers to-
wards the colder latitudes till they become entirely extinct.
They vary much in shape. Some are beautifully shaped like
a vase, others are semi-cylindrical, others nearly flat like an
open fan; some are branched like the cpened fingers of a
hand, and are called glove sponges, and in others these
branches seem 1o be reduced to only one, which is shaped
somewhat like a club. These different shapes may belong
to one species, and the differences are due, so far as known,
to the fact that the first mentioned are found in deep water,
and they grade, in the order described, up to the last, which
grow in much shallower water.

Sponges are not confined to recent seas, though the com
mercial ones are not known to have existed earlier, because
the keratose matter furnishes hardly favorable conditions for
petrifaction. In the od¢lite and chalk formations, sponges
containing flinty spicules were very abundant; and in most
of the earlier formations, large sponges containing calca-
reous spicules abounded. These very closely resemble co-
rals, and have been mistaken for them by some of our best
geologists. The spicule or needle-shaped particles, which
are often microscopic in size, are not thrown in without or-
der, but are arranged to support the skeleton. The horny
sponges do not secrete or deposit spicules, but these are some-
times found within the skeleton in broken and disordered
form, which shows they were taken in from without.

There is an elastic sponge, as it is called, that is somewhat
largely used now as a substitute for curled hair in stuffing
beds, cushions, car seats, etc., but this is an entirely differ-
ent thing from the sponge of commerce. Before it was used
for this purpose, it was a worthless sea grass, growing abun-
dantly among corals in rather shallow water.

o G
Terrible Earthquake in South America.

It is reported that an appalling earthquake has lately
taken place on the Venezuelan frontier of New Grenada.
The destruction was severest in the Valley of Cucuta, in the
province of Pamplona, latitude 7° 30' N., longitude 72° 10
W. Itis said that 16,000 lives are lost by the calamity.

A PUTTY of starch and chloride of zinc hardens quickly,and

lasts, as a stopper of holes in metals, for months,
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A NEW REGISTERING THERMOMETER.

signed to measure and register the temperature of ocean
depths, of deep borings, or other inaccessible places, or of
any locality at any desired time. Itis composed of a mercu-
rial thermometer, curved in inverted V shape, and fixed on a
scale graduated to Fahrenheit degrees. The cylindrical tube
which contains the mercury is slightly
bent at the zero point. The instrument is
connected with a clock, on the lower por-
tion of the dial of which is a supplementary
hand pointing to the numbers 1to 12. By
placing this pointer at any determined
number, when that hour is reached the
clockwork causes the thermometer to re-
volve one revolution. The effect of this is

to break the mercurial column at the bent
portion at 0°, and turn it into the other leg

of the tube,where it remains,its hight indi-
cating the temperature at thetime for which

the dial was previously set.

This will be more clearly understood
from the illustration. The figure on the
left shows the apparatus set to indicate
the temperature at 11 o’clock, the time of
setting being 10:45. On the arrival of the
hour, the thermometer turns as shown by
the arrows in the second figure; and the
mercury, passing out into the other leg,
remainsat the point it then marked on the
scale.

THE BASTIE TOUGHENED GLASS,

We recently witnessed a number of interesting experi-
ments upon the Bastie toughened or tempered glass, exhibit-
ed by Professor Thomas Egleston, of the School of Mines of
Columbia ColleZe, in the presence of an audience composed
mainly of the glass merchants of this city. Professor Egles-
ton has been investigating the properties of the new mate-
rial for two months past; but his experiments, though tend-
ing to show the remarkable strength of the glass, have given
him no information as to the correctness of the process by
which the article is prepared. The mechanical apparatus
alleged to be used in the process is given in the annexed en-
graving from the patent drawings.

We summarize Professor Egleston’s experiments briefly as
follows :

(1). Impact of elongated rounded end steel balls entirely
inelastic, with plates secured horizontally: (a) Weight of
ball, 2 oz. Best English plate glass, {5 inch thick, broke at
fall from hight of 15 inches. Bastie glass of equal thickness
broke at fall from 4 feet 6 inches. (b) Four oz. ball. Ordi-
nary glass broke at fall from hight.of 1:foot. Bastie glass
broke at fall from hight of 3 feet 6 inches. (¢) One 1b. ball.
Ordinary glass broke at fall from hight of 13 inches. Bastie
glass broke at fall from hight of 3 feet. The thicknesses of
the glass varied in these several experiments, but in each
one the Bastie and the common glass were identical. (d)
Plate glass inclined at about 45°; a low quality glass, such
as used in conservatories, was employed. Two oz. ball. Un-
prepared glass broke at fall of 4 feet. Bastie glass, after
withstanding 36 shocks at one point, ruptured with a 9 feet
fall. (¢) Eight oz. ball. Common glass, } inch thick, broke
with a fall of 3 feet 9 inches. Bastie glass, } inch thick,
broke with a fall of 7 feet.

(2). Weight applied at end of a strip, 3 inches
wide and % inch thick, secured in a vise. Common
glass broke at 164 1bs. Bastie glass broke at 46 1bs.
Power was applied at a distance of 6 inches from
vise.

(8). Weight applied at middle. This experiment
failed owing to lack of necessary weights. A strip
of Bastie glass, same size as the foregoing, however,
withstood 180 1bs. and gave no signs of rupture.

(4) Heat. Lamp chimneys prepared were heated
over Bunsen burners to very high temperatures
without rupture. Plates and saucers were simi-
larly treated. A plate of prepared glass, about 1
foot square, was subjected to a blowpipe flame of
1,500° Fah. for about 8 minutes. Ordinary glass

and horizontal planes, a cleavage, in fact, very much resem-
This new apparatus, represented in our engraving, is de- | bling that of trap rock. The fragments, moreover, are desti-
tute of sharp edges. The hand may be plunged in a vessel full
of them, or they may be rubbed between the palms, with

impunity.
It is claimed that there is no difficulty in polishing the
prepared glass, a fact evidenced by a number of watch crys-

REGISTERING THERMOMETER.

tals and other articles exhibited. It may be etched with
hydrofluoric acid or engraved with the sand blast, without
becoming impaired in point of strength. It cannot be cut
with the diamond, as the removal of a part of a piece de-
termines the immediate rupture of the whole; so that win-
dow panes and like articles will have to be prepared in the
first instance of the proper size. It may be used for photo-
graphic negatives; and finally it has, it is said, withstood
for several days the action of a cupel furnace at white heat.
Windo v panes of this glass, it is alleged, will be almost as
much protection to buildings as iron shutters; since they
would shut off the oxygen until the window frames became
entirely consumed. The cost of the process is stated to be
about 5 per cent additional to that of ordinary glass, so the
holders of the patent affirm.

The following is from the specification of the patent as
granted in this country December 15, 1874.

‘“To all whom it may concern:

Be it known that I, Fran¢ois Barthelemy Alfred Boyer de
la Bastie, of Paris, France, have invented a new process of
tempering flat and shaped glass, and furnaces and machinery
to be employed therefor, of which the following is a specifi-
cation:

This invention relates to a process of tempering glass and
glass articles so as to render them less fragile, and to the
construction and arrangement of furnaces for effecting the
said process.

As the fragility of glass results from the weakness of the
cohesion of its molecules, it may be expected that, by forcing
the molecules closer together, and rendering the mass more
compact, the strength and solidity of the material should be

G

increased.
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without boiling. For this purpose I find oils and grease,
wax, resin, and tar or pitch suitable. Having settled these
conditions, I have devised the process or practical method of
operating, and suitable furnaces, which will hereafter be de-
scribed.

In carrying out the process, it is necessary that the glass to
be tempered should be raised to a very high temperature.
The hotter it is, the less is the risk of break-
ing the glass, and the greater is the shrink-
age or condensation. Hence the advantage,
and often the necessity, of heating the glass
to the point of softening, which is attended
by the difficulties that glass in the soft con-
dition gets readily out of shape, so that it
must be plunged almost without touching it,
and that, in plunging the hot glass into a
heated combustible liquid, the latter is apt
to take fire and cannot easily be extin-
guished, so thattime and material are lost.
These difficultiesIhave overcome by placing
the tempering bath in immediate communi-
cation with the heating oven, and covering
it, so as to prevent access of air. The oven
being charged with the arricles to be tem-
pered, these are pushed or caused to slide
into the adjoining bath without handling
them, and the liquid of the bath, having no
supply of external air, is not liable to in-
flame. Iu order that the shape of the tem-
pered articles may not be affected, particu-
larly forflat glass, the floor of the oven is
made to cant, so that, when the glass is heat-
ed on it, it is turned to a sloping position, and the glassslides
into the bath along a surface therein arranged at the same slope
as that of the oven floor. Small articles may be heated on the
edge of the bath and immersed by a slight push. The clear-
ness of the glass may be affected by the dust of the furnace
flame, which is apt to settle on glass and chill its surface. I
avoid this by heating the glass in a muffle, to which the
flame has no access, being applied externally. Moreover, the
shock of the fall of glassintdthe bath is prevented by fix-
ing therein a sheet of wire gauze or asbestos fabric, or pro-
viding a bed of sand or other like material for the glass to
fall on.”

The patent drawings contain three figures, one of which
we give, and explain briefly as follows:

The sheets of glass are placed in a preparatory oven,
and thence, one by one, pushed into theoven, A, by an
opening, shown in black. On reaching the requisite tem-
perature, the glass is carried upon table, B, which is nor-
mally horizontal though shown in a position for sliding
the sheet off. C isthe bath of oil, heated by a separate
furnace, and so covered as not to be affected by heated
gases proceeding from the furnace. A rocking table, E, is
supported on a frame moved by a lever and shaft. This is
placed in the position shown, and the table, B, is tilted by
means of a lever, when the plate of glass slides off on to
table, E, and so into the bath. Table, B, is then returned
to its horizontal position, and another plate pushed upon it
The sheet in the bath is removed as follows: The table, E,
and rocking frame are raised; and by suitable mechanism,
the table is separated from the rocking frame to such an ex-
tent that the buffer of wire gauze on the frame and end of
the latter are brought below the level of the table, which is
held up by a latch. The plate is then withdrawn
by a rake into the chamber, D, whence it is re-
moved with others, when the chamber, being

full, is lifted out of the bath.

The claims made by the patentee are as fol-
lows:

1. ‘“ The process herein described for temper-
ing glass consisting in the immersion of the
hot glass in a bath of oils, grease, wax, or resin-
ous or bituminous substances, the boiling tem-
perature of which is above the boiling point of
water.

2. In combination with the oven for heating
and the bath for plunging, communicating with
eachother, the rocking table, ¢, substantially as

broke in 7 seconds. The outer edges of the Bastie
plate, for a distance of an inch or more, were cool.
The spot touched by the flame became barely red hot. On
cooling, the plate cracked just at the heated point, and
five minutes later it disaggregated throughout its entire
area.

Water suddenly thrown on a heated prepared plate caused
the latter to break. Itappears that, when the glass is cooled
quickly at the rate of 300° or 400° Fah. at a time, it breaks;
but when the operation is conducted slowly, at intervalsof
60°, rupture does not occur.

Referring to experiment 1: The force required to break
the glass is best expressed in foot 1bs. In better tests than those
quoted, Professor Egleston found that ordinary glass broke
at 1'6 foot 1bs. Bastie glass bore 3 foot lbs., nearly double.
Using a 1 1b. knife-edge weight, } inch Bastie glass brokeat
17 foot 1bs. From experiment d, it will be noted that con-
stant hammering on one spot is without effect. With refer-
ence to experiment 2, according to Professor Egleston, the
glass has supported as high as 60 1bs. Experiment 8 has
been conducted with a knife:edge bearing on the glass, when
as high as 200 1bs. has been applied. A remarkable feature of
the glass is its rupture, which is a general disaggregation
of the entire piece. As the weight falls, a metallic reson-
ance is heard ; but on breaking, there is a dull crush, utterly
tinlike the sound caused by fracturing common glass. The
tupture takes place everywhere apparently, in perpendicular

BASTIF'S APPARATUS

I have found that this cannot be effected by compression,
even when applied to the material in a fluid or soft condition.
I have, therefore, applied to glass a system of tempering,
such as is usually applied to steel, and I will now describe
the process and apparatus for this purpose.

Fused glass dropped into water becomesgreatly contracted,
but, being shapeless, only objects of curiosity can be pro-
duced in this way. The sudden cooling in the water puts the
glass into a state of unstable equilibrium in its constitution,
so that the least shock causes it to break, as in the case of
Prince Rupert’s drops.

My object is to invert the result, to diminish, or even to
remove, the extreme fragility of glass, by tempering it by
immersion in a liquid. In attaining this object two essen-
tial conditions have to be determined: First, the point at
which glass can be tempered without being put out of shape.
I have found this to be when it is just at the heat where
softness or malleability begins, the molecules being then
capable of closing suddenly together, condensing the mate-
rial, when it is plunged in a liquid at a considerably lower
temperature.

Also, glass, when it is thin, may be tempered at
red heat, even before becoming soft. Secondly the li-
quid to be employed for the immersion of the glass 'is
to be such as can be heated much higher than water
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and for the purpouse specified.

3. In combination with the heating oven and
plunging bath, the tables, ¢ and 19, substantially
as and for the purpose specified.

4. In combination with the heating oven and plunging-
bath, the rocking table, ¢, and the receiver, g, substantially as
and for the purpose specified.

In testimony whereof I have signed my name to this speci-
fication before two subscribing witnesses.

F. B. A. ROYER DE LA BASTIE.”

&

A Life-Preserving Pillow,

A new life-preserving device, which seems to be both sim-
ple and practical, has recently been introduced in the Glas-
gow and Montreal line of emigration steamers. It consists
of two pillows of prepared cork wood, with an upper padding
of hair covered with mattress tick. The pillows are attached
to each other in such a manner that, when about to be
used, they can be placed one on the back and the other on
the chest and tied, the head and shoulders thus being kept
above water. The device has been tested and has been found
capable of supporting the heaviest men breast high. The
pillows are utilized as articles of bedding, so that they areal-
ways at hand in case of danger.

SWEET OIL rubbed on the skin is said to be a sure antidote
for ivy poison.
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A GIGANTIC FERRY SYSTEM,

Mr. Evan Leigh is another inventor who comes forward to
golve the problem of making the passage from England to
France rapid and comfortable. He proposes to build vessels
large enough to carry three passenger and one freight trains
each, as shown in our Fig. 2, so that passengers need not
leave their seats at the port of embarkation or of arrival. To
enable trains to go on board such vessels, a pontoon of great
size would be necessary, and the descent to it would be ne-
cessarily very gradual, lest the train acquire sufficient mo-
mentum to work damage or destruction to the ship.

The steamer is proposed to be 500 feet long and 90 feet
wide amidships, asit is hoped that this greatlength will pre-
vent pitching, while it is also expected that the correspond-
ing breadth of beam will
overcome the tendency to

roll, which, in the narrow- |
sided vessels, presents an al-
most insuperable difficulty to
the performance of a direct
passage. As will be seen
from Fig. 2, showing a trans-
verse section of the boat, she
is almost flat-bottomed, and
her dimensions have been so
calculated that she will only [
draw six feet of water when |5
loaded. The chief inconve- |
nience which such a boat |-
might suffer in a gale is that
the force of the wind, falling
upon the immense surface
presented by the broadside
(as the tops of her bulwarks |
stand about 25 feet out of |
the sea), might, to some ex-
tent, interfefe with the steer-
ing. o render the stezring
of the vessel all the more
efficient under thisdifficulty,
Mr. Leigh follows one of his
own patents by fixing a rud-
der at each end of the keel, so connecting them together that
one cannot move without the other moving in the opposite
direction. Each rudder is also provided with a valve to di-
minish its area when required, which valves are so arranged
that when one is open the other is shut, in order to balance
the rudders to a nicety. Moreover, Mr. Leigh proposes to
fit his boat with a pair of engines of 5,000 horse power ca-
pacity ; each of these engines will drive the paddles inde-
pendently of the other, so as to use the latter for steering
the vessel independently of the rudder, by giving out more
steam to one pair than the other, and so on. The boat is to
carry a steering house at each end of the upper promenade.
These arrangements leave the steersman the option of steer-
ing by steam or by helm, or by both together. The steering
houses contain each three cabins, one forthe captain, another
for the steersman, and the third for the mate. The boat will
not carry masts, spars, or riggings of any kind, in order to
prevent top heaviness, and her capacity is measured at 8,000
tuns. Mr. Leigh, instead of employing the usual paddle
wheel, introduces a paddle of his own contrivance, in the
hope of saving power; the paddle wheels are 18 feet broad
and 24 feet in diameter, with
floats 21 inches deep, which
are fastened to a cast iron cy-

lindrical shell forming the
wheel. The boat is to be pro-
pelled by inside paddles, so
that the sides may be free from
external projections. Four sets
of rails are laid on the lower
boat deck ; three of these sets
of rails are intended to carry
the goods traffic, while the
fourth is set apart for the pas-
senger train,which alone takes
itslocomotive on board. The
platform is raised on each side
of the outer rails to a conve-
nient hight for getting into
the carriages; and sets of sa-
loons, waitirg, and refresh-
ment rooms, affording accom-
modation for 1,000 persons, are
fitted, on one side inthe En-
glish and on the other in the
French styles. Referring to
Fig. 1, which represents the
ferry boat at sea, the upper decks are seen connected by
galleries at each end, thus forming a promenade of 350 yards
length round the vessel ;and underneath the first and second
class saloons, those of the third class are fitted up.

« Whon the boat enters the dock, the sliding doors at each
end of the vessel are opened, and, by a self- acting process,
the lines of the rails on the vessel become at once closely
connected with the corresponding set on the inclined bridge;
and while the steamer is awaiting the arrival of the passen-
ger train, goods trains are run on board. As soon as the mail
steams on to the boat, the gates are closed, the brakes ap-
plied to all the cars, and the vessel sails out of the dock.
Arrived at her destination, and as soon as a similar conneec-
tion with the main lines has been effected, the mail train
steams out at the other end of the vessel under the top pro-
menade of the ferry boat on to the existing lines of rail-
way.

Sreientific Qmevican,

THE MOTIVE FORCE OF LIGHT.

In our number of the SCIENTIFIC AMERICAN for June 19,
we gave engravings of the remarkable rotary instruments of
Dr. Crookes, which are put in operation by the mechanical
power of light, given off by a candle, lamp, the sun, or
other source of illumination. The following summary and
comments upon the marvelous discovery of Dr. Crookes we
find in a recent number of the New York 7'¢mes:

At a meeting of the Royal Society of Great Britain a few
weeks ago, Mr. William Crookes, F.R.S., who had previously
communicated some interesting facts on this subject, read a
paper which may give rise to much more important discov-
eries, perhaps, than any contribution to celestial mechanics

since the law of gravitation was demonstrated by Newton.
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contain no appreciable amount of latent moisture, the theory
of Professor Reynolds was, of course, exploded. The final
result was that light is now acknowledged for the first time
as one of the mechanical forces, and such eminent men as
Professors Stokes and Huxley, Dr. Carpenter, Mr. Norman
Lockyer, and others, agree that the demonstration was per-
fect.

Another point of importance is that the force which light
delivers is not like the force of gravitation, but differs from
it in several essential respects. Oneof these is that, while
gravitation attracts and gives a centripetal impulse, the force
of light is centrifugal, and repels or pushes away the objects
on which it is delivered. Thus the black side of the disk is

pushed from the sun, and the orrery of Mr. Crookes is kept
in constant rotation so long as

LEIGH'S CHANNEL FERRY, THE BOAT AT SEA,—Fig. 1

It has always been assumed, and Dr. Balfour Stewart and
other authorities have affirmed, that light, apart from heat,
has no mechanical force whatever. This old theory is over-
thrown by Mr. Crookes, who for some years past has been
making experiments, and has at last constructed an ingen-
ious apparatus, by which he shows the power of luminous
rays to drive round and round a little vane when the heat
rays are excluded, being thoroughly sifted out by means of
a screen of alum. We abridge from the London Zelegraph
the following account of one of the experiments, and regret
that our space does not allow a more extended notice of the
phenomena submitted to examination before the Royal So-
ciety:

With an air pump Mr. Crookes first exhausts a tube with
a bulb at its end, and in the bulb he mounts, upon a delicate
pivot, a little vane of glass or straw. This vane is made in
the form of the letter X, and on each of its four arms is
mounted a disk of pith, blackened on one side. The use of
this blackened surface is ingenious, as will be presently seen.
As soon as the machine is ready, it is exposed to the sun-
shine, when its disks immediately become endued, as it were,
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the light waves dash them-
| selves against the black sur-
~| face and drive it before them.
Shut out the light by cover-
ing the machine with a hat,
and the rotation instantly
stops, to be renewed again
# the moment the obstruction
| is taken away and the light
readmitted. A green or blue
screen diminishesthe force of
the rotation. Yellow or red
glass quickens it into & much
more lively activity. If a
2| cloud passes over the face of
=4 the sun while this little or-
*| rery is working at full speed,
its movements are checked
and somewhat slower ; but the
moment the sun is visible
again the mechanism responds
8l with alacrity, and its revolu-
tions are as swift as ever.

Mr. Crookes is well known
as the man to whom Science
owes the discovery of the
metal thallium, and the com-
plete establishment of its atomic weight. He has also in-
vented the radiometer. But the little orrery we have de-
scribed above is a much more remarkable contrivance. It
contains the promise of further discoveries. It will perhaps
raise its inventor to the front rank among the explorers of
physical science. In this simple little machine, one of the
most occult forces of Nature is for the first time revealed to
the eye of man. ¢ In it,” says the authority from which the
foregoing facts are chiefly taken, ¢‘ we see the subtlest of
imponderables set like a willing slave to turn a wheel ; while
tiny as that wheel is in these experiments, we must remem-
ber that light pervades it, flashing perpetually from count-
less centers like our own sun, across the infinite ether;and
it may be fairly imagined that the interplanetary ether re-
sembles the vacuum in the bulb, so that the condition of
these revolving disks is, perhaps, much the same as that of
the planets in space. Strange, indeed, are the thoughts
which must be started by this revelation that light, pouring
upon bodies freed from atmospheric friction, is in itself an
active and mighty force. That so remarkable a discovery
solves at once the mystery of the comet’s tail—which is al-
ways seen to be driven violent-
ly away from its natural line
upon approaching the sun—is,
we believe, affirmed by more
than one high astronomical au-
thority. But may it not also
have something to do with the
axial motion of the planets?
May it not have something to
do with the maintenance of
centrifugal force, balancing,
as it were, that of gravitation?
Can it be for nothing in the
celestial universe that this po-
tency and stress of light sweeps
from center to circumference
of each system, exercising a
power which, in its totality,
must be something prodigious ?
It seems not impossible that
our mathematicians, calculat-
ing from the small surface of
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LEIGH'S CHANNEL FERRY. MIDSHIP SECTION.—Fig.2.

withlife. Theyrevolvearound theircommon axis just as the
planets revolve about the sun in the orrery. What is the
motive force in this beautiful experiment? It is not heat.
For, as before observed, the heat rays can be sifted out by
the alum screen without stopping the rotation of the machine.
The atmosphere and its changes have nothing to do with pro-
ducing the motion. Professor Osborne Reynolds soms time
ago suggested that the disks revolved because there was a
a latent moisture in them which, being evaporated in the ex-
periment, gave a resilient impulse to the little orrery. To
refute this theory, and, at the same time, to show that the
sole motive force engaged in driving the orrery was the lu-
minous rays of the sun, Mr. Crookes exhibited a machine
made wholly of platinum which had been heated to redness
while under continuous and absolute exhaustion. The disks
being made of platinum, instead of pith as before, revolved

as obediently as the disks of pith; inasmuch as they could
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these disks the motive force of
sunlight, may soon tell us pret-
ty accurately what is the ag-
gregate power which the lu-
minous rays of the sun command; and nothing of this, by
the law of forces, can be really wasted. ‘ Let there be light,
and there was light ’ seems to derive a new majesty of mean-
ing from the discovery which shows us this subtle something,
no mere undulation nor ¢ mode of motion,’ but a living force
as well as the illumination of all life. It does appear as if a
marvelous expansion of knowledge is about to open in these
delicate experiments.”

But there are xio limits to the ingenious conjeetures which
may be advanced. To pursue them would be unprefitable in
the present state of our knowledge. What is certain is that
a great cosmic force has been discovered and submitted to
experiment and investigation. But how long this force will
be before it finds its Kepler and its Newton, the future will
show. ‘ Why in the ranks of our American astronomers
should we not look for the expected teacher to rise up ?”’ 8ir

William Herschel. in hig ‘‘ Lectures on Astronomy,” gives



404

some interesting calculations as to the enormous waste of
the rays of light in the solar system. He concludes that
“‘taking all the planets together, great and small, the light
and heat they receive is only 1-227,000,000 part of the
whole quantity thrown qut by the sun. All the rest escapes
into free space and is lost among the stars, or does there
some other work that we know nothing about. Of the small
fraction thus utilized in our system, the earth takes for its
share only one tenth part, or less than 1-2,000,000,000
part of the whole.” What is that ¢ other work ” to which
Herschel refers? To this question the discovery of Mr.
Crookes suggests an answer. For as Providence has created
nothing in vain, so analogy would lead us to expect that the
solar rays fulfil many useful purposes which, though long
unknown to Science, will hereafter be discovered by the ad-
vancing knowledge of man. The present discovery, what-
ever else it may suggest, affords a new and beautiful illus-
tration of the well known law of the conservation of forces,
for it teaches us that the light which is incessantly pouring
from the sun is perpetually converted into force, and that
this force is utilized in the economy of the Universe, no part
of it being wasted, or latent, or lost.

Torvespondence.

The Sources of Electricity.
To the Editor of the Scientific American :

It is the general belief that the electricity of the atmos-
phere is generated by the friction of the air or action of the
winds upon the earth’s surface, also by the evaporation of
moisture. Electricity is easily produced experimentally by
either of these means. When we consider the immense sur-
face of the earth and the enormous extent over which these
effects are constantly being produced, we have an explana-
tion of the immense reservoir of electricity that exists in the
region of rarefie air that encircles the globe. This reser-
voir is continually being supplied and replenished, mainly by
these two causes, evaporation of moisture and friction of the
air upon the earth’s surface. There isalso a continuous out-
let to this immense reservoir in the way of silent discharge
to the earth, and by atmospheric dischiargs usually known as
lightning. The above figure is given to represent the two
great conductors, E being the earth and R A the region of
rarefied air that encircles the globe.

Whenever this outward conductor is brought sufficiently
near the earth, direct discharges take place; or in other
words, lightning occurs. Clouds are conductors, and the
above engraving is designed to show how the conductor,
which is composed of rarefied air and a cloud, is brought
near to the earth. Itis simply a conductor of two materials.
Thunder clouds extend into the air higher than ordinary
elouds. They extend into the region of highly rarefied air.
When this occurs, accumulation of electricity into the cloud
takes place. The electricity of this immense reservoir flows
into the cloud because the cloud is that portion of the con-
ductor which approaches nearest to the earth. § represents
a thunder storm floating over the surface of the earth. While
this cloud is in favorable condition of form and density, the
electricity in this vast reservoir of rarefied air is flowing in
the direction of the cloud. The cloud becomes charged, and
lightning occurs. While positive electricity isflowing through
mrefied air into the cloud, negative electricity is flowing in
the surface of the earth in the same direction, and that por-
tion of the earth directly beneath the cloud is charged with
electricity of the negative or opposite degree.

It is the belief of the writer that earth currents, which
so often show their annoying effects in telegraphy, are the
mere counter currents of those that are continually flowing
in the almost ethereal regions above, and these upper cur-
rents are in continual motion, seeking that portion of the
conductor nearest the earth. The force and direction of
these currents are as varying as those of the winds.

In the foregoing engraving, the form and relative position,
asregards the earth, of this outside conductor is represented.
Of course the only visible portion is the thunder cloud.
Rarefied air is a conductor, but differing from other conduc-
tors, inasmuch as electricity flows through it slowly. In
other conductors its speed is comparatively instantaneous.
In a former article, this cloud has been compared to a porous
standpipe which is filled with or containing water. Suppose we
undertake to fill this standpipe. With a certain given sup-
ply or head, we can fill it to a certain hight. The hight of
the pipe is indefinite, and it is desired to burst it. This can
enly be done by get:ing a sufficient hight of water in the
pipe. The hight or head, we call accumulation. Now to get
sufficient accumulation we must have a certain supply, called
quaantity. It must have a certain force, called tension, and
it must not have too great a leakage. We can, under given
cenditions, fill this pipe only to a given hight; but to fill it
higher, or to the point of bursting, we must increase the
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quantity—increase the head or decrease the leakage. If the
supply is lessened, the quantity accumulated is diminished.
If the supply is stopped, the pipe is discharged in time by
leakage alone,

The conditions of the thunder cloud are somewhat anala-
gous. It is always charged to some extent. It may not be
sufficient to produce disruptive discharge orlightning. It
may occur once, and it may occur over a thousand times.
We have known such to happen as often as once per second
for an hour or more, How very rapid, then, is this flow and
accumulation, into the cloud, of electricity from the regions
of rarefied air, which the cloud reaches on account of its
great elevation!

The earth, with jts outer conductar of rarefled air, resem-
bles an immense Leyden jar of almast incomprehensible di-
mensions, the earth itself being the inner conductor and the
heavier strata of air, directly in contact with the earth, serv
ing as the dialectric. The outer conductor is continually
being charged, and this source of electrical accumulation is
due to the effects of the sun’s rays upon the earth. Mois-
ture is evaporated, everyparticleof which producesits quan-
tity of electricity. When the winds are set in motion, the
friction thereof produces its share. Wherever this dialec-
tric is thinnest or interposes least resistance, there accumu-
lation takes place in greater quantity. The dialectric is made
thinner by the thunder cloud. Through the agency of the
cloud, the two conductors are brought nearer together, and
this” accumulation finds vent or relief in disruptive charges
called lightning., As soon as these thunder clouds assume
favorable form or begin to develope themselves, their elec
tricity gathers in greater quantity in this part of the outer
conductor, also on the surface of the earth directly beneath.

The hight of thunder clouds is estimated as extending
from seven to fifteen miles above the level of the sea.

Theorigin of thunderstorms is believed to be due to the
expansion and rarefaction of the atmosphere. Whenheated
by the sun’s rays, it expands and forms a current upwards.
The hot air coming in contact with the cooler air above, de-
position takes place in form of fog or cloud, and, when suffi-
ciently condensed, falling drops of rain are the consequence.
The vapor or cloud of a thunderstorm, as viewed in the
neighborhood of the miountains in Pennsylvania, appears to
be far above the latter, that is, the lower portions of the
cloud are far above the mountain tops. In Central Mexico,
the lower pertions of these clouds seem to rest or come in
contact with the mountains. From observations, I am led to
believe that the lower portions of a thunder cloud are from
two to three miles above the level of the sea. The tops or
higher portions, when observed from these mountains or
from a hight of two and a half miles, appear as high as
when seen from an ordinary or lower position. That the
upper and lighter portions of thunder clouds extend very
high is admitted by every intelligent observer. If it be true
that the upper portions are about ten milesabove the surface
of the earth, they extend far into the regions of rarefied air,
and thus afford means for the enormousaccumulation of elec-
tricity with which they are charged.

We have every reason to believe that, in cases of frequent
and heavy discharges, the cloud extends to a very great
hight. One of the most violent storms ever witnessed by
the writer passed over this city on the evening of July
4, 1872. It commenced about nine o’clock in the evening,
the rain falling in torrents foraboutan hour, flooding streets
and filling cellars with water. The electric discharges du-
ring the greater portion of this time occurred as often as
once per second. It was reported that there were over a
hundred buildings struck by lightning in this city, and it is
more than probable there were as many more, not mentioned.
No person was injured by lightning, so far as known, nor
was there serious damage to property, except that resulting
from the immense rainfall.

It is believed that this thunder cloud, in order that ¢’rcum-
stances should favor so many and such violent electrical dis.
charges, must have extended to a very great hight; and the
large amount of moisture, in the shape of drops of rain be-
tween the cloud and the earth, assisted immensely by redu-
cing the resistance. DAvIiD BROOKS.

Philadelphia, Pa.
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A Use for Bedbugs.
To the Editor of the Scientific American :

A oorrespondent in a recent number of your journal asks
if there is any use for bedbugs. This reminds me of an acci-
dental experiment I once made and had almost forgotten.

If nice fat bedbugs are placed in a saturated solution of
nitrate of potash in water, and exposged to the air for sever-
al days in an open vessel, there will be no apparent change
in the bugs; but there will be in the odor, for now it is as
delicate and delicious as befare it was rank and disgusting.
No doubt the odorous principle could be easily separated,
perhaps by digesting with alcohal or ether; and if neatly
bottled and labeled, it would yield a large praofit to practical
perfaumers.

The odor is unlike that of any other perfume I have ever
smelt, and no one would suspect its low origin. This is one
use for the ctmez, there may be others. C. K.

Cincinnati, Ohio.

VELOCIPEDE RACE.—The inter-university bicycle race,be-
tween Oxford and Cambridge, England, took place this year
on the road from 8t. Albans to Oxford, a distance of fifty-
two miles. It was won by Hon. Keith Falconer, of Cam-
bridge, in four hours,nine minutes, and twenty-four seeonds,
with a fifty inch wheel machine. The average speed of the
winner was 124 miles per hour.
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Action of Sunlight upon Precious Stones.,

Dr. Schnauss has directed attention to the fact that certain:
minerals are quite sensitive to the action of light. To many
of our readers this may seem quite surprising, although some-
cases of thiskind havelong been known to mineralogists.
Strangely enough this property extends to the very hard
minerals, and reaches its maximum in the very hardest of
all minerals, the diamond. According to Dr. Fiight, under
certain circumstapces the colored diamond is as sensitive to
light as chloride of silver. The ancients knew that certain
colored precious stones gradually grew paler in the sun light,
and that this was very distinctly the case with the beautiful
grass green chrysoprase. They said that, when worn for a
long time set in a ring or pin, it finally lost a greater part of
its beautiful color; and that this could be recovered by wrap-
ping it up in a cloth soaked in wine and keeping it in a cel-
lar, The latter is evidently one of the numerous phantasies
of that age, but the former statement is a fact. Even the
much bharder, transparent, dark green emerald is also influ-
enced by light in time, as the author found to his sorrow in
the case of an emerald ring, which he had worn seven years.

The diamond, however, exhibits the most interesting
phenomena under this influence. If colored diamonds are
highly heated, the color disappears more or less completely,
and in most cases permanently. Sometimes, the color is
merely changed by ignition, and the original color may be
restored by the influence of the sun’s light. A diamond
merchant named Martin exposed a diamond to a very high
temperature, in order to destroy its brownish color, but the
stone becane of a permanent rosered. Coster treated an.
other diamond in the sameway, and that too turned rose red ;
but the most remarkable part was that this color was only
permanent in the dark, and disappeared in 4 or 5 minutes if'
exposed to the sun’s light, the stone acquiring a weak brown
color. This change also took place in a room where the
light was by no means bright. Another diamond, of a dirty
yellow color, was ignited in a current of hydrogen in a por-
celain tube and allowed to cool there. The color disappear-
ed, but not the luster. If this specimen were exposed to dif-
fused light for 6 or 7 minutes, its original yellow colorre
turned. 'The experiment was repeated in this way, the
stone being heated in chlorine gas at asstrong a heat as could
be obtained by saturating the gas used with benzol vapor; it
was farther heated at a lower temperature in a mercury
bath, the diamond being wrapped in platinum foil. Each
time the color disappeared and remained absent in the dark;
but as soon as the stone was exposed for a few minutes to dif-
fused daylight, it regained its yellow color.

These phenomena are thought by Dr. Schnauss to be re-
lated to that of phosphorescence. In addition to the cases
mentioned by him, we would recall the fact, usually stated
in text books on mineralogy, that a variety of topaz from
Brazil, when heated, assumes a pink or red hue resembling
that of the Balas ruby.
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S. H. Mead, Jr.

WWe regret exceedingly to not> the death of Mr. Samuel
H. Mead, Jr., of thiscity, a young inventor and scientist of
much promise. After patenting a number of improvements
in fire arms, Mr. Mead, some four years ago, devised a safety
explosive bullet, which invention he subsequently combined
with one of like character patented by General Meigs. The
Mead-Meigs shell, as the combination is termed, is a breech-
loading metallic cartridge with a hollow explosive bullet
containing fine gunpowder. On penetrating flesh or on
striking any hard substance, the bullet explodes, tearing the
object to pieces. The missile has been used in hunting in
the West, and it was Mr. Mead’s design to use it in shooting-
sharks off Martha’s Vineyard.

Mr. Mead was an excellent astronomer and optician, and
was indirectly known to the readers of this journal through
his articles on astronomical subjects, and through his re-
plies to queries of that nature, which we frequently referred
to him for opinion and answer. Just before his death, he
was bringing to completion a novel device whereby the re-
coil of a Gatling gun could be utilized so that the reloading
would be effected automatically after every discharge, so
long as the cartridge receptacle was kept filled. The de
ceased was but twenty-seven years of age.

Completion of the New Atlantic Telegraph Cable.

After many delays and much expenditure of money, the
cable of the United States Direct Submarine Telegraph
Company was completed on June 9. It will be remembered
that the splendid new ship Faraday, built expressly for the
service, left the Thames more than 12 months ago to lay
the section between Rye Beach, N. H., and Nova Scotia. The
company have leased two wires, belonging to the Franklin
Telegraph Company, from Rye Beach to New York, and
have opened an office at 16 Broad street in this city, where
business will shortly be commenced.

The cable from Ireland to Nova Scotia was laid to within
200 miles of the latter country; but owing to unfavorable
weather and the Faraday leaking badly, it had to be cut
and the end attached to a buoy. Its construction was
fully deccribed on page 40 of our current volume. It is the.
fifth cable now in usein the Atlantic service, and its con-
tract price ($6,055,000) will enable the company, it is claimed,
to make a moderate tariff of charges, and reduce the rates
throughout the country. A speed of twenty words per min-
ute is anticipated.

To cUT glass to any shape without a diamond, hold it quite
level under water, and, with a pair of strong scissors, elip it.
away by small bits from the edges.
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ELECTRO-METALLURGY.

The deposition of metals in the process of electrometal-
lurgy is of two kinds,electroplating and electrotyping. When
our object is to coat a metal with a thin metallic film of some
other metal, the object to be coated is immersed in a solution
of some salt of the metal to be deposited. A current is
passed from the bath to the object, so as to decompose the
salt and d>posit the metallic portion of it on the object,which
is a negative electrode.

ELECTROTYPING.

The art of copying seals, types, medals, etc., by the gal-
vanic carrent in metal, more especially copper, is called
electrotyping. Anu impression is first takenin gutta percha,
wagx, fasible metal, or other substance which takes, when
heated, a sharp impression. While the impression is still
soft, a wire is inserted into the side of it. It is then cov-
ered with plumbago to give it conductivity, a camel hair
brush being used for this purpose. The wire is then at-
tached to the zinc pole of a weakly charged Daniell’s cell,
and the copper plate is attached by a wire to the copper pole
of the cell. When the impression and the copper plate are
dipped into a strong solution of the sulphate of copper, they
act as the — and + electrodes. The copper of the solution
begins to deposit itself on the impression, first at the black-
leaded surface in the vicinity of the connecting wire; then
it gradually creeps over the whole conducting surface. After
a day or two,the impression is taken out; and the copper de
posited on it, which has now formed a tolerably stroug plate,
can be easily removed by inserting the point of a knife be-
tween the impression and the edge of the plate. On the
side of this plate, next the matrix, there is a perfect copy of
the original seal.

ELECTROPLATING.

The very useful art of coating the baser metals with
silver by the galvanic current is called electroplating. The-
oretically it is very simple, but it requires very considerable
experience and skill to make a successful application of it.
Articles that are electroplated are generally made of brass,
bronze, or copper. When tin, steel, iron, zinc, or lead is
electroplated, it must be first electro-coppered, as silver
does not adhere to the bare surfaces of these metals. Great
care is taken in cleaning the articles previous to electroplat-
ing, for any surface impurity would spoil the success of the
operation. They are first boiled in caustic potash, to remove
dry adhering grease; they are then immersed in dilute nitric
acid, to dissolve any rustor oxide that may be formed on the
surface; aud they are finally secured with fine sand. Before
being put in the silvering bath,they are wash-d with nitrate
of mercury, which leaves a thin film of mercury on them,
and this acts asa cement between the article and the silver.

'The bath wherein the electroplating takes place is a large
trough of eartheaware or other non-conducting substance.
It contains a weak solution of cyanide of silver in cyanide of
potassium (water 100 parts; cyanide of potassium, 10 parts;
cyaunide of silver, 1 part). A plate of silver forms the +
electrode; and the articles to be plated, hung by pieces of
wire to a metalrod lying across the trough, constitute the —
electrode. When the plate is connected with the copper or
+ pole of a one or more celled galvanic battery, according to
the strength required, and the rod is joined with the zinc or
— pole, chemical decomposition immediately ensues in the
bath, the silver of the cyanide begins to deposit itself on the
suspended objects, and the cyanogen, liberated at the plate,
dissolves it,reforming the cyanide of silver. According, then,
as the solution is weakened by the loss of the metal going to
form the electro coating, it is strengthened by the cyanide of
silver formed at the plate. The thickness of the plating de-
pends on the time of theimmersion. The electrie current
thus acts as the carrier of the metal of the plate to the objects
immersed. When the plated articles are taken from the
bath, they appear dull and white; the dullness is first re-
moved by a small circular brush of brass wire driven by a
lathe, and the final polish is given by burnishing.

ELECTROGILDING.

The operation of electrogilding very closely resembles that
of electroplating. The solutions are always alkaline, and
usually consist of the cyanide or chloride of the metal, dis-
solved in an alkaline cyanide. To prepare the gold bath,
two ounces of fine gold are dissolved ia aqua regia; and the
solution is evaporated till it has the consistence of syrup.
Water is then added, together with two ounces of cyanide of
potassium,and the mixture is boiled. The quantities named
give about twelve gallons of solution.

The negative electrode consists of the articleto be gilded.
The positive electrode is a plate of fine gold, which consti-
tutes a soluble electrode, and serves to keep the solution at
a constant strength. In order that the gilding may be well

doue, the bath must be maintained, during the operation, at
temperature of from 140° to 160° Fahrenheit.

The accompanying engraving represents a form of apparatus
which is very frequently employed. The poles of the battery
are connected with two metallic rods resting on the top of
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the cistern which contains the bath The articles to be gilded
are hung from the negative pole or rod. From the positive
rod is hung a plate of gold, whose size should be propor-
tional to the total surface of the articles which form the ne-
tive electrode.

The same arrangement of the battery and the cistern for
holding the bath is applicable for electrotyping and electro-
plating as well as electrogilding.

GENERAL DIRECTIONS,

The success or failure of the electrotype process depends
very much on the preparation of the copper solution, and on
the strength of the battery. A perfectly saturated solution
is not so well adapted for the purpose as such a solution di-
luted with one fourth part of water. To prevent it from be-
coming too weak by the deposition of metallic copper, some
crystals of the sulphate are added during the process. The
strength of the battery, in relation to the strength of the so-
lution, causes the metals to be deposited either as a black
powder, in a crystalline form, or as a flexible plate. The
metals are deposited as a black powder when the current of
electricity is so strong that hydrogen is evolved from the
negative plate in the decomposition cell. The crystalline
state occurs when there is no evolution of gas, and no ten-
dency thereto. Theregular deposit takes place when the
electric current is stronger in relation to the solution than in
the last case, but is not sufficiently strong to cause the evo-
lution f gas.

There are various methods of preparing the solution for
electroplating and of dissolving the silver, but the cheapest
and best is to dissolve the silver in a solution of cyanide of
potassium, by the action of a voltaic battery. Dissolve 1}
ounces of cyanide of potassium in 1 gallon of water; place
one of two flat porous vessels in this solution to within half
an inch of the mouth, and fill them to the same hight with
the solution; in these porous vessels, place small plates or
sheets of copper, and connect them with a zinc terminal of a
battery ; in the large solution place a sheet or sheets of silver
connected with the positive pole of the battery. This ar-
rangement being made at night, and the power employed
being five Daniell’s cells,the zincs seven inches long by seven
in circumference,it will be found in the morning that the so-
lution is ready for use. The strength of the solution recom-
mended is that of one ounce of silver to the gallon. An
ounce and a half of silver to one square foot of surface gives
an excellent plating. A few drops of bisulphate of carbon
confer peculiar qualities upon the silver.

NICKEL-PLATING.

Nickel-plating is now very extensively carried on for the
covering of articles hitherto plated with silver. Nickelis
very easily deposited, and may be prepared for this purpose
by dissolving it in nitric acid, then.adding cyanide of potas-
sium to precipitate the metal; after which the precipitate is
washed and dissolved by the addition of more cyanide of po-
tassium. Or the nitrate solution may be precipitated by car-
bonate of potash; this should be well washed, and then dis-
solved in cyanide of potassium; a proportion of carbonate of
potash will be in the solution, which is not found to be de-
trimental. The sulphate of nickel is also a soluble salt, and
the metal is reduced more readily from it than from the
nitrate. Itis preferable to use the solution as strong as pos-
sible. Nickel forms a compound with the cyanide of potas-
sium on boiling the oxide in a solution of that salt, which
takes up a considerable quantity. The acetate of nickel is
easily formed, by adding pyroligneous acid to the oxide of
nickel,but it is a bad solution for obtaining reguline or pure
metal. The chloride of nickel is formed by dissolving the metal
in muriatic acid. It forms a fine green colored salt,and a very
excellent one for nickel plating. It may be used with a
nickel positive pole, with one or two Daniell cells.

Absence of Mind.

We heartily concur with the Philadelphia Ledger in its as-
sertion that among the bad habits, which are usually classed
with the minor faults of mankind, is that of absence of mind.
Says the writer: “We have all laughed at the awkward
blunders of the absent-minded, their irrelevant remarks,
their ludicrous mistakes, their forgetfulness of the ordinary
proprieties of life. Often, however, serious results ensue
through these seemingly trivial oversights; property is wast-
ed, friends estranged, losses incurred, health and even life
sacrificed. In times of strong excitement or peril of any
kind, nothing is so valuable as presence of mind. It is not
exactly courage, or fortitude, or sagacity, or judgment, but
rather the calm and well poised ability to marshal all these
forces into action just where and when they are most needed.
How many lives have been saved and disasters averted by
this simple endowment ! How much of the heroism which
we delight to honor may be traced to this potent source !

It is precisely this attribute of which the absent minded
man is destitute. Whatever be his knowledge, or wisdom, or
skill, however excellent his motives and intentions, how-
ever great his powers and capacities, he has not that control
over them that ensures the rightful action of each in its own
time and place. He is continually off guard, surprised, con-
fused, unprepared. His mind may be of the finest order,
but it is not at its post of command, and his powers are
scattered and lost like soldiers without a leader.

It is not only in times of emergency that this presence of
mind 18 essential. Every hour of our lives must depend up-
on it for value and efficiency. If aman would be a prosper-
ous farmer, a skillful mechanic, or a successful merchant: if
he would bea kind neighbor, a faithful friead or a loyal
citizen: if he would be a good and true husband, or father,
or brother: his mind must be present in each of these rela-
tions, not absent. It must assume its rightful dignity of com-
mand over each phase of his life in. turn, and not Lecome
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absorbed in one to the exclusion of the rest, nor flutter in
every chance wind. This is the chief cause of absent-mind-
edness. The thoughts are suffered to linger about some
favorite topic or to wander aimlessly, and of course the mat-
ter in hand cannot be thoroughly performed. If we cannot
or do not direct our whole attention to the object on which
we are engaged and banish all others, we cannot do justice
to it or to our own powers. It is the mixing up of different
things and the confusion of mind thus created that are large-
ly responsible for much of the inferior work in the world,
and many of its failures and disappointments.

Much of this absence of mind might be avoided if concen-
tration of thought upon one subject at a time were made a
prominent part of education. Children should be accustom-
ed to think earnestly for short periods, and then to dismiss
the subject wholly from their minds. Weariness, listless-
less, and half-hearted attention should always he prevented.
It is far better for a child to play with his whole soul than to
study with but a fragment of it. If he be thus trained in his
youth, if work and play and study, each in their turn, absorb
him utterly for the time, there will be but little danger of
his growing up to be an absent-minded man. Those in ma-
ture life who have unfortunately acquired this pernicious
habit may, by a similar process of self-culture, gradually
evercome it. No one who indulges in it can make the most
of his powers in any direction or give out to the world his
full value; and certainly no one in our present varied and com-
plex civilization can fulfil his manifold relations in life un-
less he resolutely bring all the powers of his mind to bear
upon each one of them in its own appointed season.”

Discoverles.

Discoveries in Science are the result either of experiment,
of thought, or of chance. An experimental discovery is usu-
ally the result of a well planned attack upon some fortress
of Dame Nature—every step, every sap, and every battery
being well considered and faithfully followed; or it
results from the attacking force perceiving indications of
some sunken mine, or unknown treasure, and following it up
with care and determination. Davy’s discovery of the safety
lamp is an example of the first kind. Something was want-
ed—its requirements were well defined; Nature was asked
to supply those wants and requirements, and she was forced,
by experiment and enquiry, to reply. Faraday’s discovery
of magneto electricity was of the second kind. He was en-
gaged in solving a difficult and intricate problem; something
attracted his attention, he followed it up, traced it out, and
was rewarded with the discovery of what ought to be univers-
ally called Faradaism.

A discovery the result of puare thought must be bared on
experience. An experiment sets

—**thatinward eye

That is the bliss of solitude *’
a-working. The imagination is brought into play. Thought
pictures something that should be, and observation finds out
that it is. Graham'’s discovery of dialysis, and of the occul-
sion of hydrogen by iron, was of this character. So have
been the innumerable additions made to organic chemistry
by Liebig and his followers. So have been the strides made
in the theory of energy by Mayer, Joule, Thomson, Clausius,
and others. Experiment has set the ball rolling, thought
has kept it going, aud imagination has said: ‘“If I only di-
rect it in such a path I am sure to alight on some treasure,
or it is sure to bring me to the goal I seek.”

Discoveries cannot be said to be the simple result of pure
chance. Newton and the apple are said to have led to the
discovery of gravitation; but the apple was only the means
to direct the thoughts of the philosopher in a certain chan-
nel, which certainly led to success; but he had been pre-
viously pondering and weighing innumerable other channels
and courses. Galvani and the frog are saidsto have led tothe
chance discovery of voltaic electricity ; but the frog may have
jerked its legs on the professor’s balcony, or skipped intothe
physicist’s laboratory with the energy of a ballet dancer, be-
fore it would have led to the discovery of current electricity
unless there had been a trained mind to watch its antics, to
follow up its peculiarities, and to ferret out its indications.

Daguerre’s discovery of the influence of the vapor of mer-
cury upon sensitive plates of silver is another which is in-
cluded among chance discoveries. He had been experiment-
ing on silver plates rendered sensitive by iodine, and had, af-
ter exposure, putthem in a cupboard full of chemicals. To
his surprise he found, after a time, pictures develope them-
selves on the plates, attributing the effect to some chemical.
He removed the chemicals one by one, until all had been re-
moved. The effect, however, continued. He then found an
unknown and forgotten flask of mercury, which gave out
its vapor, and thus produced the effect observed—and this
was the origin of the daguerreotype process. But this was
not purely the result of chance. It was the previous training
and previous experience which arranged the conditions that
led to the discovery, and which enabled the mind to seize up-
on those very facts which resulted in success. Training and
experience are therefore essential in seizing upon abnormal
indications of Nature, as they are in comprehending and ap-
preciatiog her laws and applyingthem effectively to practice.
—Telegraphic Journal.

THE STEAM MAGNET.—M. Donato Tommasi states that, if a
cnrrent of steam at a pressure of 5 to 6 atmospheres is passed
through a copper tube of 008 to 0°12 inch diameter, and coiled
spirally around an iron cylinder, the latter is magnetized so
effectually that an iron needle, placed at the distance of some
inch or two from the steam magnet, is strongly attracted, and
remaing magnetic as long ag the steam is allowed to pass

through the copper tube,
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IMPROVED HAND CART.
The ordinary hand cart is open to two objections: first,

The Odorless Broller.
This consists of a gridiron of the usual kind, fitted within

the impossibility of loading from the rear on account of the | & caseof tin, so arranged that, when placed over the fire of
an ordinary stove or range, the smoke and odors of the cook

ing operation, instead of escaping into the kitchen apartment,
are drawn into the fire and go up chimney. We are using

disposition of the vehicle to tilt; and second, the inconve-
nience of loading at the side, owing to the wheel being in
the way. Both of these difficulties, it is claimed, are over-
come in the invention illustrated in the an-
nexed engravings, which consistsinan ar-
rangement of the bed so that it slides back
and forth at the will of the operator.

A is a frame attached to the axle of the
oart and further supported by the braced
standards shown, which rest on the ground
when the cart is stationary. On the top side
of the frame are secured the metal runners,
B, upon which clips, C, having eyes, and at-
tached to the bottom of the vehicle body,
fit. These clip eyes are loose upon the run-
ners, so that the body can be moved forward
from the axle, as shown in Fig. 1, to allow
of loading without the interference of the
wheel. When the loading is finished. the
body is pushed back and balanced over the
axle, as shown in Fig. 2.

It will be seen that the standards give the
body a firm support when the same is pulled
forward. The inventor suggests that, as
there is no establishment in this country
which makes a specialty of hand cart ma-
king, a profitable trade might be monopo-
lized under his patent.

The inventor, Mr. Joseph M. Jones, desires
to dispose of his right for two thirds of the
United States ; for further particulars regard-
ing which offer, etc., he may be addressed
at Paris, Bourbon county, Ky.

Patented thrrough the Scientific American
Patent Agency, May 11, 1875.

-

Feeding Marine Boilers.

The use of a second boiler for ‘the pur-
pose of providing a supply of fresh water
to keep up the feed to the main boilers of
ships fitted with compounded engines, is
becoming very general, Various contrivan-
ces bave been adopted also with the view to
utilize the working power of the steam of
this second boiler by passing it through the
engines before allowing it to go to the con-
densers. The Societa Nazionale of Naples
have adopted the following plan in the engines fitted by
them to the ships of the Italian navy: The small boiler
is vertical, with a number of transverse tubes of very
simple arrangement. These boilers are easily cleaned by
loosing a joint and removing the outer shell, which leaves
all the parts in contact with water and steam exposed. These
boilers are also used for other purposes, such as working
pumps and winches, and are not always in use for their pri-
mary purpose.

&
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DUNN'S IMPROVED VINE RAKE.,

The invention illustrated herewith is an implement for
pulling sweet potato or other vines off from the ridges pre-
paratory to the digging and plowing of the ground. It con-
sists of a supporting plow beam provided with lever handles
of the usual construction, and having, in place of the plow
stock and share, a fork or rake made with twoforward curved
teeth. This is rigidly secured to the beam by a central eye
bolt and rear braces.

The rake is drawn by a pair of animals, one walking on
each side of the ridge to be cleared. The beam is placed
directly over the top of said ridge, with the teeth on the sides
of the drill, at base of the vines. Asthe team advances, the
teeth pass under the vines and tear them loose from the
ground, carrying them along until the rake becomes full.
The implement is then pulled back and raised clear of the
gathered vines, and again started to clear another section of
the field.

Patented through the Scientific American Patent Agency,
April 20, 1875. For further particulars address the in-
ventor, Mr. Joseph W. Dunn, P. O. Box 8, Corpus Christi,
Texas,

Dr. W. H. Draper said that phthisis in its early stag®
was one of the most unsatisfactory diseases that we had to
deal with. The recent pathological views were only of in-
direct benefit in guiding us. Laennec held that phthisis was
always tuberculosis; but Dr. Addison, in 1846, declared that
inflammation was the object of destruction in every form of
phthisis, and at that time his views were
coincided with by some of the French
pathologists. If phthisis, said Dr. Dra-
per, is inflammatory in its nature, rest is
and must be one of the most important
ends to attain in its treatment, and any
action, exercise, or anything which tends
to increase the pulmonary circulation, of
necessity is contraindicated. Dr. Roberts,
of London, and Dr. McCree,of Belfast,have
followed this out with good resuls in

strapping the chest, and thus keeping it

to a great extentin a quiescent state.

Those who ignore the element of in-
flammation in the disease consider rest
prejudicial. In respect to climatic influ-
ence, there can be but little advantage
gained beyond allowing the patient to live
out of doors a great part of the time. Pa-
tients, however, frequently derive more
benefit from a residence in the Northwest
than they do from more soatherly lati-
tudes. Phthisis as a disease is most com-
mon in the tropics, and decreases in fre-
quency toward the extreme north or the
cxtreme south. Elevated regions have
also a beneficial effect, and in mountain-
ous sections phthisis is relatively un-
known.

Dr. John C. Peters did not think that
phthisis should be considered as an in-

JONES' HAND CART

this improvement in our household, and therefore speak
from experience when we gay that it operates with success,
prevents all escape of smoke and odors, and, by concentra-
ting the heat upon and around the meat, insures, we think,
better cooking. Housekeepers will highly appreciate this
invention. Maker and patentee, Joseph Mansfield, Jeffer-
son, Wis,

SMITH'S STEAM SENTINEL.

An English inventor has recently produced a combined
safety valve and whistle, which cannot be tampered with,
and is, as will be seen from our engraving, an efficient and
simple device. The safety valve is conical, and is kept in

place by a spiral spring, wuucu is carefully adjusted to the
required pressure. The lifting of the valve is at once made
known by the sounding of the whistle,

Oonsun:ptlon.

At a recent meeting of the New York Academy of Medi-
cine, the pathology and etiology of pulmonary phthisis, in
relation to its prevention and early treatment, was described.
The discussion was opened by Dr. Leaming, who gave an

abstract of Dr. Hudson’s paper
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flammation, though it might provoke it
He was strongly eonvinced of its dyscra-
tic nature.

Dr. Sullivan was of the opinion-that
the subject of defective ventilation had a
most important bearing on the production
of phthisis, and brought forward different
= facts to substantiate his views.

Dr. Willard Parker coincided in the
views of Dr. Sullivan in respect to venti-
lation, and thought deficient sunlight also
a most important factor to consider in re-
ference to the etiology of the disease. He
was strongly opposed to the plan of rest for consumptives in
the beginning of the disease. The cases that do best are
those that spend most of their time in outdoor exercise. Ile
cited different cases in which the disease had made decided
progress, and which were thoroughly cured by a life of ac-
tivity outdoors.

Dr, Hubbard said that the same climate did not suit all
patients; some patients do exceedingly well in Santa Barba-.
ra, where the thermometer does not vary more than ten de-
grees the year round; while others, who arenot benefited
there, improve by moving sixty or seventy miles inland.

HARRINGTON’S IMPROVED GUN SIGHT.

The invention herewith illustrated is a globe or peep sight
which may be adjusted so as to present either a coarse or fine
sight as desired. It can be attached to any gun, and is claimed
to insure accuracy in shooting.

A is a slotted standard suitably hinged to the barrel and
held upright by the spring, B. C is an adjustable slideheld
in any desired position by the spring, D, engaging in notches
on the standard. This slide is provided with a sight hole. E
is another slide adapted to move in guides on the slide, C.
and pierced with a number of holes of different sizes, as

shown. By raising the siide, I, the shde, C, can be used as
a coarse sight, and by lowering the former a finer sight is ob-
tained. The finest sight hole that can be seen through may
be used, and generally the size of the orifice may be easily
changed to suit differing conditions of weather, whether
bright, overcast, or dark.

Patented February 25, 1873. For further particulars ad-
dress the inventor, Mr. Munson W. Harrington, York Center,
Iowa county, Iowa.

GLYCERIN paste for office use may be prepared by dissolving
1 0z. gum arabic and 2 drachms glycerin, in 3 ozs. boiling
water
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SWIMMING.

Mr. Paul Boyton’s feat of crossing the English Channel
by the aid of a life-preserving dress tends to prove the
value of a knowledge of how to swim almost as much as it
does the efficacy of the invention tested. While the dress
afforded buoyancy to his person, the wearer, through his ex-
pertness as a swimmer, knew just how to use his members
so as to aid in his propulsion, with the least expenditure of
power. 'The season is now at hand when the water becomes
sufficiently warm to allow of bathing at almost any hour of
theday, and hence the present is an excellent time, for those
who contemplate ac-
quiring this very

A * L 4 A
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swimmer. At racing pace the strokes are much more rapid,
exceeding fifty per minute;and the highest speed that geems
attainable is thus eighty-eight yards, or exactly three miles
an hour.

Mastodon for Yale College.

Professor Marsh has secured, for the Peabody Museum of
Yale College, the skeleton of a large mastodon, exhumed by
Mr. A. Mitchell on his grounds at Otisville, seventy-five miles
from New York and within a mile and a half of the Erie
railroad. The bones were found on and in clay, beneath a
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out her young, which are soon able to obtain their own liv-
ing, being strong and hardy.

The British Telegraphs,

From the annual report of the Post Office Department of
Great Britain, just rendered to Parliament, we gather that
the total receipts for telegraph service for the year ending
March 31, 1875, was $5,600,000, and the expenditures for the
same, $5,965,300, showing a net loss of $365,300. The Chan-
cellor of the Exchequer, referring to the telegraphs, in his

speech on the budget, took a rather gloomy view of what he
termed a remarka-
ble experiment, and

necessary part of
the knowledge of
self-protection, to
begin.

The manner of
swimming properly
is as follows: Sup-
posing the bather
to be in the water,
he throws himself
forward on his sto-
mach, his whole
body beingonly just
covered by the wa-
ter and no more ; his
hands are brought
up under the chin,
knuckles upward
and with the first
fingers touching
each other : the
whole palmisslight-
ly contracted so as
to form a concave
surface, and the fin-
gers are pressed
closely together.
The legs are drawn
up as short and as
near the body as
possible; the breath
is fully inhaled;"
then the stroke is
made;thehandsand
feet are both darted
forth to their fullest
stretch at the same
moment; the for-
mer are still kept close to each other, and the balls of the
toes are made to touch, in which position they remain un-
moved till the whole stroke is finished. The hands, fully
extended, are then separated and moved round, each describ-
ing part of a circle till they are opposite the shoulders, and
then the stroke is finished. But observe that which is of
most consequence; the exhalation of the breath begins with
the stroke, and is slowly continued as long as the striking
lasts; indeed, the quantity of breath determines how long
the stroke will be, for it is taken only once at every stroke.
It is very measuredly given out by a good swimmer, and all
the time heis breathing forth he brings his hands round,
making the lungs and the hands work and cease working to-
gether. The legs all the while, after the first rapid kick, re-
main stretched out rigidly, with the heels
quite close to the water surface; thus a flat
position is secured, which greatly conduces to
speed.

The hands are only slightly propulsive;
their chief use is to act as a cutwater, cleav-
ing the way for the body, but, much more, to
prolong the impetus given by the legs, and to
eke it out to the utmost. The breath acts asa
float to the whole, and cannot be too carefully
husbanded and proportioned to the long sweep
of the arms. A swimming stroke resembles
that of an oar in its perfection; for it is quick
forward, evenly pulled out, and the recovery
for a new stroke is rapid; and on these two
things, namely, lying truly horizontal just
under the surface of the water, and proper
treatment of the breath, the art of swimming
depends.

In entering the water head foremost, or
“taking a header,” as it is called, the water
should be struek by the forehead bone, just
below the hair—the hands having first cloven
the water, as shown in the illustration. The
angle which the body should form with the
water should be less than half a right angle,
or from thirty-five to forty degrees, as shown
in the diving figure in theannexed engraving,
selected from the Art Juurnal. Then recove-
ry upwards is rapid, and the appearance of
the whole graceful. Adepts have brought
this branch of the art to such perfectionthat
they can jump into less than two feet of wa
ter without touching the bottom.

In fresh water a strong swimmer will move fully five feet
and a half at every stroke without great exertion. How many
strokes he will make in a minute must depend on his breath-
ing capacity ; twenty-five to twenty-six would probably be
the average. This will give fifty-eight yards per minute, or
just two miles an hour; and we should think, 10 accomplish
that pace without distress would be a fair criterion of a good

BOYS LEARNING TO SWIM.

deep bed of muck, and are in an excellent state of preserva-
tion. This Otisville mastodon is the sixth that has been
found in the swamps of Orange county, N. Y.

&

THE GROUSE FAMILY.

Of the many feathered races that afford beauty to our moors
and woodlands, sport to our gunners, and food to our tables,
the grouse is one of the most distinguished. There is a great
variety of birds known under this generic name, including
species widely different, as for instance the ptarmigan and
the black cock, or the capercailzie and the cock of the plains.
The sand grouse (pterocles) is found in the arid deserts of
Asia and Africa, also in Southern Russia. The wings are

held the results up
before the House as
a warning not to en-
ter into any other
kind of business
which could better
be carried on by pri-
vate enterprise. He
said: ‘“ Undoubted-
ly the telegraph ser-
vice has not yet
been brought into a
remunerative condi-
tion. We are not as
yet paying our way,
and are contributing
very litt'e toward
the interest on the
debt incurred for
the purchase.”

The telegraphs of
Great Britain have
already cost that
government about
$60,000,000, and
thereare claims still
pending which will
amount to several
millions more. Eve-
ry year the deficien-
cy has been enor-
mous, to say no-
thing of the loss of
interest upon so vast
a sum. This latter
item alone, at the
low rate of 3% per
cent, amounts to
$2,100,000 yearly. At the prevailingrate of interest in this
country, 7 per cent, thisloss would, of course. be twice as
great. All of this has to be met, and there is but one way to
meet it—by increased taxation. In this manner the burden
of affording telegraphic facilities at less than cost, to the
one per cent of the population whose business necessitates
their use, falls upon the ninety-nine per cent who do not
use the telegraph at all.—Journal of the Telegraph.

How Inventions are Made.
The life of George Stephenson proves that, notwithstand-
ing the novelty and great importance of his improvements in
steam transit, he did not discover these improvements. He

long and pointed, and the powers of flight are exceptionally

did not discover that a floating embankment woull carry a
railway across Chat Moss, neither did he
discover that the friction between the wheels

—_— of alocomotive and the rails would enable a

train to be drawn by tractive power alone.

Everything connected with his history shows

that all his improvements were founded on a

method of reasoning from principles, and

THE SAND GROUSE.

great; and the toes are connected by a membrane, enabling
the birds to run rapidly on loose sand. Their plumage is va-
riegated, brown, gray, and ocherous yellow being predomi-
nant. Though the birds associate in pairs, they are often
met with in flocks, and they are striking objects on che
wing, being beautifully marked. Their flesh is, strange to
say, coarse and flavorless. ’
The hen lays her eggs in a hole in the sand, and hatches
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generally inductively; to say that he ‘ dis-
covered ” our railway system, according to
the ordinary construction of the term, would
be to detract from his hard and well earned
reputation, and place him among a class of
fortunate schemers who can claim no place
in the history of legitimate engineering.

Count Rumford did not by chance develope
the philosophy of forces upon which we may
say the whole science of dynamics now rests;
hoe set out, upon a methodical plan, to de-
monstrate conceptions that were already ma-
tured in his mind, and to verify principles
which he had assumed by inductive reason-
ing.

The greater part of really great and sub-
stantial improvements which have performed
any considerable part in developing modern
mechanical engineering have come through
this course of first dealing with primary
principles, instead of groping about blindly
after mechanical expedients; and present cir -
cumstances point to a time not far distant
when chance discovery will quite disappear.
—Engineering.

BT
Mastic for Iron and other Materials.

The following is the composition invented by M. I. Macha-
bee, which is said to preserve iron from rust, and also to be
applicable to other materials, such as stone or wood, used in
conjunction with iron or other metal, in the formation of re-
servoirs or other works: Virgin wax,100 parts; Gallipoli,125;
Norwegian pitch, 200; grease, 100; bitumen of Judea, 100;
gutta percha, 235; red lead, 120; and white lead, 20, all
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of which, says the inventor, have their special value.
The materials are mixed in a boiler in the order in which
they are given, the gutta percha being cut up in small
pieces, orrasped. The mixture must be well stirred at each
addition, and,when homogeneous, is poured into molds, and
looks like chocolate. When used for preserving iron from
rust, it i3 melted and laid on witha brush; but for stopping
holes, ete., it must be in a pasty state. It may also be used
as a glue to fix a piece of metal over a hole. For certain
purposes, such as stopping holes in large vertical metal sur-
faces, the composition is slightly varied, the Gallipoli being
reduced to 115, the bitumen to 90, and the red lead to 100,
while 40 parts of gum copal are added next to the gutta
percha.

Tasmanian Devils.

The United States steamer Swatara lately arrived at this
port from Australia, with the instruments and apparatus used
by the American astronomers during the late transit of
Venus observations,

Among the curious animals brought home by the officers
are a sarcophilus ursinus, or Tasmanian devil. This hideous
creature is said to be the only living specimen in this coun-
try, and it will probably be sent to Central Park for exhibi-
tion. In appearance it has some resemblance to the American
raccoon. It ig carnivorous, and in its wild state principally
lives upon birds, rats, and other smaller animals. Although
partially tamed, it is deemed necessary to keep the creature
confined on deck.

There is also on board a wombat or Tasmanian hog, which
lives upon vegetable matter. Several kangaroos, with a
walloly and two beautiful Gordon setters, were also noticed
playing uponthe deck of the Swatara ; while a number of love
birds and parrots, and a Sultana bird, were caged in different
portions of the vessel. A fine collection of Australian ferns
has been made by several officers connected with the expedi-
tion.

DECISIONS OF THE COURTS.
United States Circuit Court===Southern Bistrict of
Ohlio.

PATENT FEED WATER FILTER.—THE STILWELL AND BIERCE MANUFACTUR-
ING COMPANY ¥¥. THE CINCINNATI GAS LIGHT AND COEE COMPANY, THE
ARMSTRONG XEATER AND MANUFACTURING COMPANY, JAMES A. ABRM-
STRONG, AND STEPHEN H. 8TARR,

[In equity.—Before SwiNa,J.—Decided January, 1875.]

The first claim in reissued patent for feed water heater and fllter, granted
to E. R. Stilweli, August 24, 1869, which ts for ‘‘filtering mate ,be-
tween a series of shelves and outlet, substantially as described,’’ held vall
notwithstanding the fact that filters had been used for freeing the feed
water for boilers from the matter held in mechanical suspension therein,and
the further fact that heaters composed of a series of shelves had been used
for a simi'ar purpose to remove from the water the matter keld in solation
and a portion of that held in suspension.

Although the operation of neither the shelves ner the filter is affected by
the union of the two in the same machine, a new result is produced, inas-
much as the water i3 passed into the boiler in a cond ition different from that
which would have been produced by either of the devices separately.

The Stilweoll patent is not invalidated by the earlier Engllsh patent of
Wagner, since it is doubtful whether the Wagner device couldbe practically
used with success.

There is no force in the objeosion that the Stilwell patent does not specify
what filtering material is to be used. The patent permits the use of any
suitable flitering material, and persons sxilled in the art could at once use
the inveution without experiment or addititional invention.

The mere making of a model of an invention held not to oonstitute inven-
g]oln, as against a patent subsequently granted to another for the same

ng.
lehe alleged anticipation of the Stilwell invention by James A. Armstrong
scussed,

It was decided by the eourt that the respondents infringe the first and
second claims of the second patent, namely, the flitering material between
the shelves and the outlet, and the arranﬁement of steam inlet and shelves;
and that tue( do not infringe the first and third patents, as alleged in com-
plainants’ biil,

%Wnod & Boyd, for complainant.

isher & Duncan and John E. Hatch, for defendants.]

Supreme Court ot the United States,

PATENT LOOM.—WILLIAM MASON, APPELLANT, 08. E. H. GRAHAN AND W,
ROUBE.

[In equity.—Appeal from the Circuit Ceurt of the United States for the
District of Massachusetts.—October term, 1874.]

[This was a suit in equity under letters patent relating to an lmsproved
picker staff motion in looms, granted to E. H. Graham, October 16, 1860, and
reissued May 28, 1867, to the inventor and Wanton Rouse, a half owner in the

patent.
Fl’l‘ge ca}se as decided in the circuit court will be found fully reported in 5

sher, 1.

It was a‘})pealed by the defendant.]

STRONG, J.

The patent of E. H. Graham, of October 15, 1860, reissued May 28, 1867, for
‘¢ pieker staff motion in looms,’ has norelation to che mere form of a jour-
nal-bearing arm, nor does it consist in arrangiag a journal-bearing arm in a
glot {in the rocker. It embraces €very cembinatior of a rocker with a bed
and loose journal-bearing arms, arrangedso as to produce the result de
scribed in the specification as efected g the combination.

Inasmuch as defendant employs a combination of a rocker with a bed by
loose journals projecting on each side the picker staff, and the combination
is effected by means of a journal-benrlng arm, 1t 18 immaterial that the form
of his journal-bearing arm is unlike that of complainant’s, or that its mode
of agtachment i8 different, solong as it performs the same function in sub-
stantially thesame way,

ere defendant had been in the habit of selling the m.(ringin§ picker
8 motion both separately and attached to looms, in aseersaining his profits
upOn those sold with the looms, regard shouldbe had to his profits upon
those sold separately, rather than to the aggreg ate profits made by him upon
the loom and attachment combined.

If defendant has cheapened the cost of groducing the infringing device

yan improvement of his own, heis entitled toa correspording credit in the
aseertailnment of the profits which complainan ts are entitled to recever.

[Benjamin Dean, for appsllant.

J. E. Maynadier, for appcllees.]

NEW BOOKS AND PUBLICATIONS,

THE MOSAIC ACCOUNT OF CRBATION, THE MIRACLE OF TO-DAY:
or New Witnesses to the Oneness of Genesis and Science. By
Charles B. Warring. New York city : J. B. Schermerhorn & Co.,
14 Broad street.

Scientific students who attempt the task which Mr. Warring has imposed
upon himself must be eareful not to underrate its magnitude, and must pre-
pare for vigerous attacks from both classes of polemics. The author, in the
work now before us, has assembled a large number of co‘ncidental similari-
tles between the Genesitical account and the revelations of research; and
although his zeal has indueed him to claim as proofs some points which are
rather fanciful and far-fetched, the book will repay any one who will read it
attentively; for it contains much laborious thought andmany evidences of
eareful study, and shows that the aushor has not too hastily thrown himself
into the arena of combat. But the battle {8 not likely to be ended for some
time; and we are not yet able to pronounce whether either side, the theolo-
glans or the sceptics, or the ** harmonists’’ (to coin a word to describe the
mosyrecent writers), are likely to secure even a temperary victory.
HISTORY OF THE UNITED STATES OF AMERICA. Illustrated. Sup-

plied to subscribers only, in parts at 25 cents each. New York
city : Caseell, Petter, and Galpin, 596 Broadway.

This is another of the many series of fiaely illustrated standard works
which have gained for the above named publishers an enviable reputation,
both in this country and in England. The history begins with Sir Walter
Baleigh’s attempte | colonizatior of North Carolina in 1584-5; and it will
embrace all subsequent events up to the present time. The {llustrations are
excellent specimens of the wood engraver’s art,and are lavishly interspersed
threughout the text. Many of them are of espeeial interest as s acsimiles of
qJd pietures, dosuments, etc. The work {s written in a clear and graphic
gtyle, and seoms to*fuldl all the requisjtes of a popular descriptive histery.

THE ARTIZAN'S GUIDE AND EVERYBODY'S ASSISTANT, embracing
nearly Four Thousand New and Valuable Receipts, Tables, etc.
By R. Moore. Price, in cloth binding, $2.00; morocco, $3.00.
Rouse’s Point, N. Y.: John Lovell & Sons. Montreal, P. Q.. The
Lovell Printing and Publishing Company. New York city:
John Wiley & Son, 15 Astor Place.

A copious selection of instructions for using various industrial and do-
mestic processes, well arranged and edited. The ‘articles are classified by
thetrades for use in which they are designed, and so form, in many cases,
complete treatises on the subjects.

DIGEST Of THE UNITED STATES PATENTS FOR PAVING AND ROOFING
Compositions to January 1, 1875, and English Paving Composi-
tions to January 1, 1874. By L. W. Sinsabaugh, United States
Patent Office, Washington, D. C. Price $10.

Mr. Sinsabaugh adds another to a very valuable series, which we hope
will be continued till every class of patents has been summarized. To any
one engaged in operations involving the use of patented articles, whether
as inventors, manufacturers, or merchants, such books are indispensable;
and the high price necessitated by the labor of compiling them and their
limited circulation {8 more thanrepaid by the handiness and facility of refer-
ence which they afford.

THE JOURNAL OF EDUCATION, devoted to Educational Interests,
Science, Literature, and Art. Yearly Subscription, $2.50 : single
copies, 25 cents each. Brooklyn, N. Y. 185 Montague street.

There has been a great opportunity for establishing a high class periodi-
cal devoted te educational subjects. The lavishness with which provision
for education has beea made by all our States has long been matter for con-
gratulation and pride; while the illiterateness of many of the senior pupils
causes us to wonder how so much money can be spent to produce so poor a
result. The failure is undoubtedly due to imperfect and unmethodical
teaching; and the science of imparting instruction neceds to be carefully and
studiously learnt. To this end, a literature of the whole subjeet is needed;
and the magazine now before us {8 a long step towards supplying it. Itis
well written and edited, and {8 altogether a creditable publication.

NEW YORK CITY DIRECTORY. Volume LXXXIX, for the Year
ending May 1, 1876. Price $6. New York city: Tue Trow City
Directory Company, 11 University place.

The organization for compiling this indispensable hook should, after 89
years’ labor, be tolerably complete; and we are already (June 11) in receipt
of a handsomely printed volume, containing a correct list of all persons do-
ingbusiness or occupying houses in NewYork city,including themanychanges
which took place as usual early {n the month of May. The names in the
Directory are 4,468 more {n number than those of last year, and the increase
of the population within the 12 months may be estimated at 22,000, The
whole value of such a work consists in i{ts accuracy; and we feel bound to
testify to the care bestowed on its compilationand its consequent value a8 a
thoroughly trustworthy book of reference.

WILSON'S BUSINESS DIRECTORY OF NEw YORK CITY. Volume
XXVIII. Price $2.50. New York city : The Trow City Direc-
tory Company, 11 University place.

We have here a very compendious classification of the firms and business
men of our city, arranged under the heads of their respoective professions
and trades. Commercial travelers, advertisers, and others wishing to obtain
complete lists of persons occupied in any particular calling, will ind this
directory complete.

A NEW TABLE OF EXTENDED MULTIPLICATION. Devised by George
A. McLane, of Chicago, Ill.

This {8 something of a mat.ematical curiosity. It is imtended to take the
place of Crelle’s “ Tables of Calculation,’’ now generally used in life insur-
ance offices for adjusting premiums, etc. Thenew table enables an accountan’
to divine a result invelving figures up to 10,000 almost at a glance. For
insurance companies, railway clerks, and others, it will save mucn time and
greatly lighten labor. The author may be addressed, care of American
Express Company, Chicago, Ill.

TARIFF REVISION, a Reply to the Proceedings of the Philadelphia
Drug Exchange on the Proposed Revision of Tariff. By Daniel
C. Robbins. New York city : Thitchener and Gastaeter, 14 and
16 Vesey street.

An able and convincing argument against a grinding and unjust me-
nopoly.

ON THE DUPLICITY OF THE PRINCIPAL STAR OF Nu SCORPIONIS.
By S. W. Burnham. Reprinted from the Royal Astronomical
Society’s Monthly Notices.

Mr. Burnham {s eontinuing his valuable labors on the double stars, and
the paper now before us i{s a report of an interesting investigation of one of
the most remarkable of the binary heavenly bodies.

SKEW ARCHES: Advantages and Disadvantages of Different Meth-
ods of Construction. By G. W. Hyde, C. E. Price 50 cents.
New York city : D. Van Nostrand, 23 Murray and 27 Warren
streets.

A valuable treatise on an interesting and somewhat difficult branch of
engineering science. Itis issued in Mr. Van Nostrand’s excellent Science
Series.

Recent Dmerican and Lorveign Patents,

Improved Earth Auger,

Andraw M. Hanna, Kosciusko, Miss.—A cylinder, made of heavy
sheet metal, oarries a cross bar, to which are bolted blades which
are curved into spiral form, and each of which makes about half a
turn. To the rear edge of each blade is hinged a valve, which
shuts down against the other cutter, so that the earth contained in
the cylinder may be raised by and with it. To the upper end of
the cylinder is rigidly attached a bail. The shaft is attached to the
bail and to the cross bar, and is made in sectiens, the lower end of
each upper section having a square socket formed in it to receive
and fit upon the squared upper end of each Jower section. The in-
terlocked ends of the shaft sections are secured together by a bolt,
pin, or key, so that the cylinder can be raised and lowered by the
shaft.

Improved Ironing Board.

Henry Clay Green, Oshkosh, Wis., assignor of one half his right to
John H. Gettman, of same place.—This ironing board has, at its up-
per end, a self-adjusting neck wire, and at the lower end a spring
eross bar, and a groove for the bead on the bar. When the bar is
turned back, it gives the side of the shirt or other garment a strain,
and draws it tight over the board in a proper position for ironing.
The shirt or garment being confined at the top of the board by the
gpring, which adjusts itself to the neck, any required degree of ten-
sion may be given.

1mproved Hot Alr Farnace.

William O. Crocker, Turner’s Falls, Mass.—The cover of the base
is provided with two rows of holes, communicating, respectively,
with the space between the outer casing and a jacket, and the
space between said jacket and the combustion chamber. The jacket
is perforated by means of a coanical punch, so that conical caps pro-
ject over the opening, which receives the air and cuts it up into
numerous jets, and throws it in contact with the radiating com-
bustion chamber. The air which enters inside the jaocket passes
directly upward in contact with the combustion cbhamber.
The top rim of the fire pot is provided with a series of perforations,
80 as to enable an indirect draft to take place by causing the pro-
ducts of combustion to pass through the top rim,down the rear side
of the fire pot, under the partition plates, up the front side of the
fire pot, and through the lower exit. The object of this arrange-
ment is to cause the heated gases to pass over the entire surface of
the combustion chamber.

© 1875 SCIENTIFIC AMERICAN, INC

Improved Harvester,

Frederic F. White, Stacyville, Iowa.—To the shaftare attached
two chain wheels, around which pass two endless chains, which
pass down along the upper sides of inclined bars, around chain
wheels pivoted at the lower ends of said inclined bars and around
pulleys pivoted to hangers connected with the framework of the
machine. To the endless chains are attached cross bars, to the
inner ends of which are pivoted the ends of the rakes. By suitable
comstruction, as the rack barsare moved rearward, the rakes will
be raised into a position at right angles with the cross bars; and as
the rack bars are moved forward the rakes will be lowered into
line with the cross bars. The rakes ure lowered at the proper time
to sweep the grain from the platform up an 1inclined apron and into
a receiver, and raised and held up while moving back to the outer
end of the platform by guides attached to the inclined bars.

Improved Single Rail Railway Car.

Chandler McWayne, Colfax, Cal.—Upon the upper ends of posts
are crossheads running longitudinally with the track, and baving
deep longitudinal grooves in their upper sides to receive the base of
the rails. The rails are supported midway between the posts by
arched braces. To the sides of the posts are attached flat bars for
the horizontal wheels to bear against. The car body is made with a
deep longitudinal recess extending up from the middle part of the
bottom of the car, so that the main weight of the car and load may
be below the rail. The trucks, to which the wheels are pivoted,
are pivoted in the upper part of the recess in the car body. The
passengers and load of the car occupy the compartments in the
sides, below the level of the rails. In the upper part of the car
body, directly above the rail, is formed another compartment, the
floor of which slides transversely in ways in the frame work of the
car, so that, by moving the said floor toward one side or the other,
the weight of the passengers or load in said compartment may serve
as a counterpoise for balancing the car.

Improved Automatic Gate.

Hiram Krom, Dartford, Wis.—This improved gate is constructed
in duplicate and aligned parts, rigidly connected to and turning
upon a central pivot post, to which weighted cords are attached.
The latches are so connected together as to operate simultaneously.

Imaproved Stirrup.

Joseph B. Waggoner, Athens, I1l.—The bottomn turns horizontally
on its ends in a yoke, which is pivoted to a suspending yoke which
is swiveled to a suspending strap, so that it can turn in a vertical
axis. The combined movements thus afforded cause the stirrup to
adjust itself to the foot, so as to allow the latter to slip out without
the possibility of being caught.

Automatic Car Brake.

F. L. Kirtley, Cleburne, Texas.—This invention consists in im-
proving automatic car brakes by connecting the brakelever with a
sliding drawbar, so that, as soon as the engine slows up, the draw-
bar is foroed back by contact with that of the next adjacent car,
and the brake shoes applied to the wheels. The drawbar or buf-
fer is jointed so that the shoes may remain aloof from the wheels
whenever the cars are backed.

Improved Extensible Safety Bridge.

William Campbell,Floyd C. H., Va.—This invention consists of a
series of barsarranged crosswise of the car loosely on rods, which
project from and slide forward and backward in another bar con-
nected to the car for supporting them. The loose bars are linked
together at the ends to limit the extent to which they may be sepa-
rated; and the outermost bar of each platform is contrived to
couple with the corresponding bar of another car. A practical
platform is thus formed whereon persons may walk with safety
from one car to the other when the cars are in motion, or the plat-
form may be permanently connected at the middle in one part
only for two cars, and be connected and disconnected with a carat
one or both ends.

Improved Compound for Scourinz White Goods.

Moritz Mayer, 271 East 10th Street, New York city.—This inven-
tion is an improved compound for cleaning and dressing white kid
gloves and shoes of morocco, sheep, satin, cloth, and similar white
fabrics, so as to restore their original glaze and whiteness. The
compound consists of a mixture of French chalk and salts of sorrel
in water, under an addition of a small quantity of oxalic acid and
bicarbonate of soda. The compound is applied by a small sponge to
the articles to be cleaned, giving them one or more coats, as
required, each coat being exposed to the open air for drying. The
inventor claims that any soiled or discolored parts, ink spots, etc.,
will be completely cleaned without hardening or injuring the
fabric, which retains its original pliability, and is restored by the
dressing to its former whiteness and luster.

Improved Excavator.

John 8. Whitescarver and William C. Whitescarver, Pontiac, Ill.—
By suitable oonstruction, by operating a lever, the point of the
plow may be raised and lowered, to cause it to run shallower or
deeper in the ground. By other devices, a frame may be moved out
and in to tighten or slacken an endless apron. The machine may
be adjusted to carry the earth up a high grade, or even discharge
it into a wagon, and the inner end of the carrier may be readily ad-
Justed to, and held securely at, any desired hightfrom the ground
to receive the earth from the plow.

Improved Railway Track Closer,

Isaac N. Haines, Pomeroy, Pa.—This invention consists of blocks
of suitable size, which ext¢hd with their top parts over the rails,
and slide in base shoes by the action of lever and double crank con-
nections, 80 as to put the blooks simultaneously on or off the track.

Improved Extensible Ladder.

Edward Clark, New York city.—To the lower partof the side
bars of the upper section are pivoted bars, which, when the said
upper section is extended, overlap the upper parts of the side bars
of the lower section, and are secured by bolts and nuts. This con-
struction makes the joints between the sections the strongest part
of the ladder. The novel features in this invention, which is com-
posed of sliding sections, are as follows: To the side bars of the
lower sectien are pivoted two buttons, the lower ends of which are
notched to fit upon therear upper corners of the steps to support
thesections. This construction allows a pawl to be thrown back,
and cords to be detached from pulleys, allowing the pulley shaft to
be used for hoisting purposes.

Improved Refrigerator Car.

Richard Armiger, Baltimore, Md—This invention consists in
making the ice and provision chambers entirely distinct and air-
tight,so that the moisture from the provisions and in the provision
chamber will be condensed at the top and held there in troughs,
the provisions being perfeetly dry a3 well as cold. In this state they
keep their freshness and flavor during a travel over great distances.

Improved Ore Concentrator.

James V. Pomeroy, Boulder, Col. Ter.—This invention con-
gists of a series of ore pans or troughs, which are placed in detach-
able manner in a supporting frame, to which reciprocating motion
is imparted by concussions with suitable actuating mechanism. The
pans are connected by one of the sides being of suitable inclination,
and overlapping the edge of the adjoining pan, for facilitating the
‘wave metion of the water, and the separation of light particles on

the motion of the freme.
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Business and Devsonnd,

Charge for Ingertion under thie head is $1 a Line.

HoadleyPortable Engines. R. H. Allen & Co.,
New York,Sole Agents of thisbest of all patterns.

For Sale—Large lot second hand Machinists’
Tools, cheap. Send for list. 1. H. Shearman, 45 Cort-

andt Street, New York.

Microscopes, from 50 cts. to $500, for Scientific
nvestigation and home amusement. Magnifying Glasses,
8py Glasses, Telescopes, and Lenses. Price List free.
McAllister, M’f’g Optician, 49 Nassau St., New York.

Small Gray iron castings made to order. Hotch-
kiss & Ball, FFoundrymen, West Meriden, Conn.

¢ Book-Keeping Simplified.”—The Double-entry
system briefly and clearly explained. Cloth, $1. Boards,
75 cts. Sent postpaid. Catalogue free. D.B. Waggener
& Co., Publishers, 424 Yalnut St., Philadelphia, Pa.

Wood Planers—Five 2d H'd Wood Planers for
Sale Cheap; 1 2d H’d 30 H.P. Boiler. Wm. M. Hawes,
Fall River, Mass.

Rare Chance—Complete set Sci. Am. for Sale.—
E. B. Gilman, Dansville, Liv. Co., N. Y.

Machivist’s Tables, Price 25 cts. E. B. Knight,
Manayunk, Philadelphia, Pa.

For Sale—Model Engine.
Cleveland, Ohio.

Soap Stone Packing, in large or small quantities.
Greene, Tweed & Co.,18 Park Place. New York.

Moss Agates, Petrified Bones, Wood, Shells, and
other curiosities, will be sent C. O. D. by S. H. Wright,
Church Buttes Station, Winta Co., Wyoming Ter.

We ean commend Messrs. Geo. P. Rowell & Co.,
of New York, to those of our patrons who may have occa
sion to advertise in papers beyond their immediate vicin-
ity, as the firm have business relations with the press
throughout the whole couatry.—[Quincy (Ill.) Whig.]

A competent Civil Engineer, experienced in the
construction of Water Works, Reservoirs,Dans,&c., de-
sires an engagement. Address Lock Box 637, Pough-
keepsie, N. Y.

Scale in Boilers Removed—No pay till the work
is done. Send for 34 page pamphlet. George V. Lord,
Philadelphia, Pa.

Small Engines and Boilers, $25 to $50 each. Ad-
dress N. Sohn, Manchester, N. H.

For Sale—One second hand Horizontal Engine,
20 in. x 48 In. stroke, Puppet Valves, Stevens' Cut-off,
Fly Wheel. 14 ft. by 26 in., face turned. Also, one second
hand do., 12 in. x 16 in., Slide Valves, Variable Cut-off,
Fly Wheel, 8 ft. diam., 12 in. face. Clute Brothers &
Co., Schenectady, N. Y.

Hotchkiss & Ball, West Meriden, Conn., Foun-
drymen and VWorkers of Sheet Metal. Will manufacture

n royalty any Patented articles of merit.

Address W. E. Lewis,

Wanted—T') sell a half interest in a large, well
established busincass, secured by original patents.. C. H.
Kirkpatrick, Lafayette, Ind.

See N.F. Burnham’s Turbine Water Wheel ad-
vertisement, next week,on page 13.

Diamonds and Carbon turned and shaped for
Scientific purposes; also, Glaziers’ Diamonds manufac-
tured and reset by J. Dickinson, 64 Nassau Street, N. Y.

2nd Hand Engines and Boilers for Sale at Low
Prices. Address Junius Harris, Titusville, Pa.

The “Lehigh” Emeéry Wheel. A nkw patefit.
Address Lehigh Valley Emery Wheel Co., Welssport,Pa.

Steam and Water Gauge and Gauge (Cocks Com-
bined, requiring only two holes in the Boiler, used by all
boiler makers who have seen it, $15. Hillard & Holland,
57 Gold St., New York.

A Valuable Patent of Cast Iron for Sale or on
royalty. Box 54, Westchester, Westchester Co., N. Y.

For DBlind Fastenings, Securely locking Blinds,
top and bottom, preventing sagging, warping, and rat-
tling, address Philipp Weigand, Westchester, Westches-
ter Co., N. Y.

Rubber and Oak Tanned Leather Belting.—
Greene, Tweed & Co., 18 Park Place, New York.

Pipe and Bolt Threading Machines. Prices from
%80 up. Address Empire Manufacturing Company, 48
Gold Street, New York.

Johnson’s Universal Lathe Chuck. Medal award-
ed by the Franklin Institute for *‘durability, irmness,
and adaptation to variety of work.” Lambertville Iron
‘Works, Lambertville, N. J.

For best Bolt Cutter, at greatly reduced prices,
address H. B. Brown & Co., 25 Whitney Avenue, New
Haven Conn.

Bolt Headers (both power and foot) and Power
Hammers a specialty. Forsaith & Co., Manchester, N.H.

Hydrant Hose Pipes aad Screws, extra quality,
very low. Send for prices. Balley, Farrell & Co., Pitts-
burgh, Pa.

American Metaline Co., 61 Warren St., N.Y. City.

Grindstones, 2,000 tunsstock. Mitchell,Phila.,Pa.

8mall Tools and Gear Wheels for Models. List
free. Goodnow & Wightman, 23 Cornhill, Boston. Mass.

Peck’s Patent Drop Press. S8till the best in use.
Address Milo Peck, New Haven, Conn.

The ¢ Scientific Amerncan” Office, New York, is
fitted with the Miniature Electrie Telegraph. By touching
1little buttons on the desks of the managers signals are sent
to persons in the various departments of the establish-
ment. Cheap and effective. Splendid for shops, otfices,
dwellings. Works for any distance. Price $6. with good
Battery. F. C. Beach & Co., 246 Canal St., New York,
Makers. 8end for free {llustratea Catalogue.

Hotchkiss Air Spring Forge Hammer, best 1u the
market. Prices low. D. Frishie & Co.. New Haven. Ct.

For 8olid Wrought-iron Beams, etc., see adver-
tisement. Address Union Iron Mills, Pittsburgh, Pa. for
lithograph, &c.

Spinning Rings of a Buperior Quality—Whitins-
ville Spinning Ring Co., Whitineville, Mass.
All Fruit-can Tools, Ferracute W k’s,Bridgton,N. J.

For best Presses, Dies, and Fruit Can Tools, Bliss
& Willlams, cor. of Plymoutb and Jay, Brooklyn, N. Y.

Mechanical Expertin Patent Cases. T.D. Stetson,
23 Murrav St.. New York.

For Solid Emery Wheels and Machinery, send to
the Union Stone Co.. Boston, Mass. . for circular.

Taught’s Patent Round Braided Belting—The
Best thing out—Manufactured only by C. W. Arny, 301 &
803 Cherry St., Philadelphia, Pa. Send for Circular.

Hydraulic Presses and Jacks, new and second
hand. Latbes and Macmmncry for Polishing and Buffing
Metals. K. Lyon. 470 6rand 8treat New York.

The Lester Oil Co., 183 Water St., N.Y., Exclusive
Manufacturers of the renowned Synovial Lubricating Oil.
The most perfect and economical lubricant in existence.
Send for Circular.

For 13, 15,16 and 18 inch Swing Engine Lathes,
address 8tar Tool Co., Providence, R I.

Frientific

Three Second Hand Norms Locomotives, 16 tuns
each; 4 ft. 8} inches gauge, for saleby N. O. & C. R. R.
Co.. New Orleans, La.

Agents.—100 men wanted ; $10 daily, or salary-
selling our new goods. Novelty Co., 300 Broadway,N.Y»

For Tri-nitroglycerin, Mica Blasting Powder,
Electric Batteries, Electric Fuses, Exploders.Gutta Per-
cha [nsulated Leading Wires, etc., etc., etc., result of
seven years’ experience at Hoosac Tunnel, address Geo.
M. Mowbray, North Adams, Masa.

Genuine Concord Axles—Brown,Fisherville,N.H.
Temples and Oilcans. Draper, Hopedale, Mass.

Price only $3.50.—The Tom Thumb Electric
Telegraph. A compact working Telegraph Apparatus,
for sending messages, making magnets the electric light,
giving alarms, and various other purposes. Can be putin
operation by any lad. Includes battery, key, and wires.
Neatly packed and sent to all parts of the world on receipt
of price. K. C. Beach & Co.. 246 Canal St., New York.

Machinery Wanted—Edging, Milling, and other
Gun Machines wanted, new or second hand. Address E.,
Box 1758, New York.

Single, Double and Triple Tenoning Machines of

superior construction. Martin Buck, Lebanon, N. H.

o

S. W. & Co. will find a recipe for black fin-
ish on German silver instruments on p. 283, vol 31.
—W. H. S.will find arecipe for fine olacking on
p. 283, vol. 31.—J. G. will find a recipe for hair
stimulant on p. 363, vol. 81.—R. can ¢lean his rusty
guns by using the method described on p. 299, vol.
31.—A. C. C. can stereotype by the paper process
as described on p. 363, vol. 30.—J. B. J. can cement
marble to granite by using the preparation de-
scribed on p. 251, vol. 31.—J. B, Jr., will find a
full description of colored glass on p. 43, vol. 32.—
W.H. H. can preserve eggs by the process de-
scribed on p. 219, vol. 3l.—F. W. A. can mend
cracks in cast iron stoves with the cement de-
scribed on p. 409, vol. 3L.—J. C. J. will find direc-
tions for making picture canvases on p. 75, vol. 32.
—H. L. W. and others will find a description of the
production of gelatin relief plates on p. 2i2, vol.
32.—W.S. H. will ind directions for gilding with
leaf on p. 347, vol. 3.—W. B. can bronze iron arti-
cles by the method described on p. 283, vol.31.—J.
K. A. will find a recipe for a depilatory on p. 362,
vol. 32, and for indelible ink om p. 111, vol. 27.—J.
Mec3. should consult Bourne “On the Screw Pro-
peller.”

(1) L. J. asks: What composition can I ap-
ply to an irregularly shaped brick wall, so as to
protect the mortar effectually from the effects of
the vinegar generated in apple pomace? A. Coat
with tar.

() J. H. S. asks: What will remove so-
called indelible ink from linen without injury to
thefabrio? -A. Marking inks containing nitrate of
gsilver may beremoved by rubbing the spot with a
little cyanide of potassium; but it is well to cau-
tion those who use this latter salt for this purpose,
asit is a dangerous corrosive poison and should be
handled with the greatest care, always avoiding
any possibility of its getting into an open cut.

(8) A.T, asks: Which is the best external
coating with which to paint a cask in which soda
water is to be charged and kept for six or seven
months? The coating should prevent the escape
of carbonic acid gas. A. The carbonic acid would
make its escape through any such coating on a
cask.

(4) A. B. 8. says: Along the Mississippi
river, where the water is used for drinking pur-
poses, it is the custom to draw twenty or thirty
gallons, which is put into a large earthen vessel,
and then a teaspoonful of powdered alum is added
and stirred up with the water to clarifyit and
throw down the sediment, which it does effectual-
ly. How does itact? A. The sulphuric acid of
the alum unites with the lime held in solutionin
the water, and formsan insolubie salt which pre-
cipitates, and in settling carries down the other im-
purities with it.

(5) H. E. N. asks: Where can I find a de-
scription of Pettenkofer’s method for estimating
the carbonic acid and ammonia in the air? A.
Consult Angus Smith’s work entitled ¢ Air and
Rain.”

(6) W. V. F. asks: 1. What is the gravity
of a body which weighs 900 1bs. at the earth’s sur-
face, at the distance of 3 milesin the air? A book
states that, at 1,656 miles, any objeot would lose 14
of its weight. Please give a simple rule to work
this. A. The question is solved by the equation :

h)3
g=¢’ (}_{;2—), where ¢ is the intensity of gravity at

the hight required, ¢’ its intensity at sea level, R=
radius of the earth, h=the hight desired. If g=32
feet, R=-4000 miles, h=1656 miles, then 32=g’
(4600 + 1656)2

(4000)?
value at sea level.

(7) R.asks: Will an ordinary gas meter re-
gister more without the gas being lighted than if
it is lighted, the burners in each case being open
alike? A party connected with one of the gas
companies of New York has been appealed to, and
he states as the result of experiments thatabout 4
per cent more gas passes through the burners when
unlighted than when lighted. Is this correct? A.
The difference in rate isdue to the difference in
densit) and temperature of the unlighted gas and
the products of combustion.

(8) M. W. M. asks: What is the simplest
and most effective hygrometernow in use,and how
can I make one ? A. Place side by side two accur-
ate thermometers, the bulb of one of which should
be covered with muslin and kept constantly moist
by means of a string or small wick which dips in-
to a reservoir of water below. Evaporation takes
place from the meistened bulb whioh de-

, and g’=16 feet, whichis one half its

merican,

pends upon the dryness of the air; and by the
coldness thus produced, the mercury in the ther-
mometer is correspondingly depressed. By com-
paring the difference between the two thermome-
ters, and referring to a published table, you can
easily determine the dew point, etc.

(9 J. W. D. E. asks: Is there any kind of
cement or other substance that would render a
wooden vessel imperviousto air and water under
a pressure of from 2 to 4 atmospheres? A. You
failed to state for whati purpose the cask is intend-
ed to be used, or the nature of its contents,wheth-
er liquid or gaseous, or the conditions of tempera-
ture. It is obviously necessary that all this should
be known before any one cement can be recom-
mended.

(10) W. P. K. asks: 1. Can borax be used
for toning photo prints in lieu of gold? A. Borax
has been used with chloride of gold, in place of
carbonate of soda. 2. What can cheaply replace
gold chloride? A. The old process of sulphur
toning is sometimes employed for cheap prints;
but although the tone produced by this method
bears a close resemblance to that produced by the
gold bath, it renders the picture less permanent.
The process of sulphur toning consists in adding to
the fixing bath of hyposulphite of soda, on im-
mersing the print therein, a few drops of acetic
acid, which renders the bath opalescent. This is
due to the liberation of sulphurin a very finely
divided condition.

What can be used in a small blastlamp furnace?
A. Alcohol.

How can I mount a thin glasselectrical wheel so
that it shall run truly, the center hole being small?
A. Place at each side of the plate a small thick
disk of hard rubber, fastened securely to the
axle, and having between it and the plate a thin
washer of soft rubber, the same size as the disk.

(11) J. H. asks: 1.How can I distinguish an
imitation from a real diamond? A. In the case of
certain silicates, hydrofluoric acid would answer
by attacking them: but in the case of various
other imitations, it would be necessary to resort
to other measures, such as specific gravity, dif-
ference of refrangibility of light, etc. 2. Would
fluoric acid act on a real stone? A. Hydrofluoric
acid is withoutaction on the diamond.

(12) C. F.G. asks: What is the best kind
of iron for electro-magnet cores? A. Swedish
charcoal iron.

(18) W. O. asks: Will a lightning rod be
safeif itrunsdown inside of a barn, boxed up?
I built an addition to my barn on the side where
the rod formerly went down on the outside, leav-
ing the rod where it was, and boxirg it. A. If the
rod was rafe before, it is so now. The main thing
is to make a good ground connection. Itshould
terminate in earth constantly wet, and have two
or three long lateral branches.

() L. & D.say: 1. We have a telegraph
line 56 of a mile in length, of No.11 galvanized iron
wire, and want to use four sounders, magnet wire
No. 23, copper covered. How many cups of 4%X7
inches Callaud must we use? A. Twelve cells. 2.
What is the most suitable battery to use on 70 feet
of copper circuit for an electric bell, and how
many cells? A. Six cells of Léclanché. 3. What
kind of battery shall we use for nickel plating?
A. Two cells of Callaud.

(15) J. M. says: I tried the recipe given by
W. H. 8.on p. 132, vol. 32, for making a cheap gal-
vanic battery for plating. I used a quart fruit jar
and sheet iron for plates. @What kind of wire
should I use? Will it succeed? A. Use copper
and zinc plates instead of iron. This will answer
best for plating. You will find instructions for
gold, silver, and nickel plating inrecent back num-
bers.

(16) E W. P. asks: 1. In making electro-
magnets, isthe wire wound on the cores in a con-
tinuous coil, like cotton on a spool, or is eachlayer
wound separate and the ends afterwards joined to-
gether? A. In a continuous coil. 2. In the Tom
Thumb battery, is it absolutely necessary to have
a septum of paperaround the zinc plate? A. Yes.
3. How large a battery would it take to drive an
eleetric engine for a small boat 3 feetluong? A.
About 150 of Bunsen’s large sized oells.

1. Does the term squaring the circle mean find-
ing a square of the same area as the given circle?
A. Yes. 2. Why will not the square root of the
area of any cirole give the length of one side of a
square of equal area ? A. It will; but how do you
measure your circle?

(17) B. S. F. asks: 1. How can I make iron
soft for making electro-magnets? A. Anneal it.
2. Can steel be made softer than iron? A. No.

(18) B. B. asks: Please give me directions
for making a small galvanic battery. A. Takea
glass tumbler, and place in the bottom a sheet of
copper, having an insulated wire attached and ex-
tending out of the tumbler. Cover the copper
with blue vitriol, and suspend a sheet of zinc near
the top. Fill the tumbler with water. Connect
the zinc and copper together for 48 bhours and the
battery will be ready for use.

(19) H. S.J. says: In your issue of April
7, in angwer to the question: “ How can I preparc
mucilage for oftice use "’ you tell F. M. A. to “add
a little Bliitter sulphate of quinine to it, to pre-
ventmolding.” What is Bliitter sulphate of qui-
nine, and in what does it differ from the otficinal
sulpbate ? A.The term Bliitter sulphate of quinine
probably refers to the bisulphate, which crystal-
lizes in thin plates, and not to the normal sulphate,
which forms silky needles.

(20) G. C. M. asks: How can I purify fat
oils? Ihave filtered them and obtained them in a
very olear state, depriving them of their color, but
I amataloss how torid them of their taste and
smell. A. Try the addition of a very small quan-
tity of iodate of calcium, and allow to stand 24
heurs or mere before filtering.
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(1) G. W. H says: 1. I want to light gas
by electricity. What gize and length of platinum
wire shall I use for one burner? A.Of the size of a
pinand half an inch long. 2. wantto make an elec-
tro-magnet to lift a small weight. What sized wire,
and how much, shall I wind on it? A.Seventy-five
feet of No. 14 copper wire.

(22) W. J. T. says: I have just finished the
construction of a Rhumkorf! coil ; it gives a severe
shock but no spark unless the ends of the second-
ary wire are almost touching, when a minute spark
is perceptible; and the increase of battery power
does not increase the length of spark. The coil i3
constructed as follows: Primary wire, No. 16,cop-
per, about 150 feet, cotton covered. Secondary
wire, 7,000 feet No. 24 American gage, copper, not
covered, but wound so that a paraffined cotton
thread of the same size as the wire is interposed
between each coil. Each layer of secondary wire
is insulated from the sucoeedingone, by two thick-
nesses of paraffined paper, care being taken that,
at the ends of the coll, the wires did not slip over
the insulating paper and 8¢ come in contact. The
core consisted of No. 20 annealed iron wire, 34 inch
in diameter and 10 1nches long, cemented together
with paraffin and introduced in the primary wire.
The condenser has 60 sheets tin foil, 5x11 inches,
laid between paraffined paper 7x11, and properly
connected with the two parts of the circuit break-
er. Whatis the trouble? Probably the first thought
that would occur to you would be that the con-
denser was either improperly made or improperly
connected with the primary wire; but that is not
the case, as the same condenser works well with
another coil in which the secondary wire is some-
what finer, but no longer. A. Use No. 40 wire for
the secondary coil.

(23) A. W, asks: Is a quantity of friction-
al electricity as intense as a similar quantity of
voltaic electricity ? A. Yes, very much more.

(24) A. R. says: 1. A Russian claims to
have invented an electriclight: A small tube of
glass is filled with a pencil of charcoal, the air is
exhausted, and the tube hermetically sealed. A
moderate current of electricity is then passed
through the charcoal from an ordinary electro-
magnetic machine, causing it to glow with a very
brilliant, but at the same time soft,light. It is
stated that the charcoal lasts for an indefinite
period, and that the current required is so small
that two hundred of these lights can be easily
maintained by a single machine. Does such an
apparatus require two carbon points slightly sepa-
rated, or is the carbon in one piece, filling the tube
as described ? A. Two carbon pencils are used.
Oneisattached to one pole of the machine, and the
other to the other. 2. What is meant by the single
machine? A. A single machine means simply one
machine. No such results as claimed can be at-
tained.

(5) G. J. W. asks: How can I dye kid
gloves black or brown? A. The dyes may be ap-
plied either by immersion or by brushing over the
surface. The latter method is more ordinarily
practised.

(26) W. B. asks: What is suitable for stain-
ing a brick wall cherry red, so that it will hold its
color? A. It is the practice to paint such walls.
Clay can be so stained by oxide of iron, but not the
finished brick.

(27) E. E. M. says: I have a work on elec-
tricity which tellsme that a hollow coil of wire,
through which a current of electricity is passing,
will draw in aa iron bar. I have been tryving to
make such a coil, but have failed. Will you give
me the proper directions? A. Take a small rod of
wood 4 inches long, and fasten at each end a disk
of wood 2 inches in diameter. Wind copper wire,
covered with cotton in close spirals, over the rod
and between the two disks, filling the entire space.
Then remove the coil and you have the helix.
Now connect the two ends of the wire of the helix
with the poles of a battery of two large Bunsen’s
cells,and the coil will attract a small iron bar to its
center.

(®8) J. G. T. says: 1. I wish to bring a
stream of water from a reservoir, in a 1 inch pipe,
down a hill and across a level to the bottam of the
hill. The fall is 100 feet. How high will it throw
the water at the foot of thehlll? A. If your pipe
is smooth inside, has no sudden bends, and is not
too long, and you pluce at its lower end a corvical
jet of small aperture, you may throw it half the
hight of the fall, or a little more. 2. How high
would it throw water if the length of the pipe
were 600 feet? A. For such a distance you will
need a pipe of larger diameter, otherwise you may
not throw the waterup more than 20 feet or there-
abouts. 3. How much pressure will there be on
the square inch under €0 feet head and 100 feet
head respectively? A. At 60 feet 26 lbs., at 100
feet 42 1bs., provided the water is at rest; when
running,the pressure becomes much less, and then
depends on the velocity of the flow and the dis-
tance from reservoir.

(29) W.P. D, agsks: How can I calculate
theamountof airin a given quantity of water, at
ordinary temperaturesand pressures? A. Water
at the moderate temperature of 63° Fah. and 30
inches barometric pressure (15 1bs. to the square
inch) contains 0042 volumes of air, or a little
over 4 per cent; a cubic foot (1,728 cubic inches)
will contain 7234 cubic ioches of air. But the air
differs from the ordinary air in that, while the lat-
ter congists of 4 parts of nitrogen to 1 of oxygen,
the air’contained in the water consists of 1 part
nitrogen to 2 of oxygen. When the temperature
descer ds, the water dissolves more air; at 50° Fah.
the proportion ig C*05 parts or 5 per cent, at 32°, 0 06
or 6 per cent. When the temperature ascends, the
air is driven out: while, when the pressure in-
creases, the volume of air contained is exactly
proportionate to the pressure, so that,at 2 atmo-
spheres or 30 lbs. pressure, water will dissolve 8
per cent of air,at 6 atmospheres or 901bs., 2¢ per
cent, ete.
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(30) B. B. asks: Whst is the proper quan-
tity of soda and tartaric acid to be used to a pound
of flour ? A. Use 2 scruples bicarbonate of soda
and 416 drachms cream of tartar.

(31) J. H. C. asks: How can I amalgamate
nickel and mercury? The nickel melts at a very
high heat and the other is fluid at common tem-
perature and is very volatile at a high heat. A.
Nickel does not form an amalgam with mercury.

(32) A.S. L. asks: 1. How can I make ni-
trate of silver (for photography) out of good
coin silver? A. Dissolve the coin in pure nitric
acid and evaporate the solution to dryness. Ignite
the residue until allof the nitrate of copper is de-
composed. The residue is next to be exhausted
with pure water, and the solution filtered and left
to crystliize. These crystals should be redissolved
in distilled watcr and re-crystallized. 2. How can
I make gold solution (for the toning bath) out of
coin gold? A. Place the coin in any convenient
vessel, and pour over it a little nitric acid mixed
two and one balf times its weight of hydrochloric
acid and three times its weight of water; digest at
a gentle heat, but do not boil the acid, or much of
the chlorine will be driven off in the form of gas.
At the expiration of a few hours add a fresh por-
tion of nitrc-aydrochloric acid,the same as at first.
Continue this until the coin is completely dis-
solved. Then decant into another vessel careful-
ly, so as not to disturb any sediment of chloride of
silver at the bottom of the vessel. Next, dilute
largely with distilled water, and add a filtered
aqueous solution of common sulpbate of iron (6
parts tol of gold). Collect the precipitated gold,
which is now free from copper, and dissolve in
aqua regia as at first, and evaporate todrynesson
a water bath.

(33) H. L. N. asks; How can I best remove
ink spots from writing paper, so as not to injure it?
A. Wash with a camel’s hair brush dipped alter-
nately in oxalic acid and cyanide of potassium.

(84) L. F. B. says, as to the hight at which
a tree hasto be cut so that its top will strikea
given point on the ground : Square the hight of
tree and the given distance from tree to point.
Divide the difference of thesesquares by twice the
hight of tree, and the quotient will be the hight
from the ground where the tree has to be cut. Ex-
ample : Hight of tree=60 feet, distance of point
to the tree 20 feet ; then 602=3,600, 20*=400, differ-
ence=3,200. 3,200--(2X60)=266 feet.

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

We have received a handsome stereoscopic pic-
ture made by Mr. E. H. Traiun, photographer, Hele-
na, Mon. Ter., of octohedral crystals of gold. It
was sent by Charles Rumley, Esq.—A specimen of
galena has been received, inclosed by a mineral
supposed to be kaolin. It was, in fact, sulphate of
barytes or heavy spar.—N. J.—It is clay, with some
carbonaceous matter and a trace of oxide of iron.
—P. F. T.—Itis spiegeleisen, a kind of cast iron
containing a large pcrcentage of manganese and
used in makiog Bessemer steel.—J. A.T.—No. 1is
hematite coated with crystals of ferruginous
quartz. No. 2 is wulferite. No. 3 is analcite.—G.
G. B.—It is mispickel, and consists of arsenic 46
per cent, sulphur 20 per cent, andiron 34 per cent.
It possibly contains some cobalt, but the samples
gsent were too small to determine this. It has pre-
viously been found at Franconia, Jackson, and
Haverhill, N. H.—). A. B.—It is pyroxene, a sili-
cate of lime, magnesia, iron, and manganese. The
percentage of iron 1s not large enough to make it
valuable as an ore.—R. T. P.—It is a mixture of
clay with grains of quartz and felspar.—S. L.—It
isa portion of a large octohedral crystal of iron
pyrites.—C. H. W.Jr.—Itis white crystaline lime-
stone.—G. W. B.—There was rot sufficient for com-
plete analysis, but there was found to be some
chloride of sodium or salt, some sulphate of iron,
and oxide of iron.—F. H. McK.—It is a mixture of
silex and mica, and appears similar to powder
from rocks underlying the coal.

COMMUNICATIONS RECEIVED,

The Editor of the SCIENTIFIC AMERICAN ac-
knowledges, with much pleasure, the receipt of or-
iginal papers and contributions upon the following
subjects:

On Decay of Teeth. By E. D. P.

On the Mouths of the Mississippi. By O. P. S.

On the Inventive Power. By A. A. M.

On Lightning. By D. B.

On Powder Mill Explosions.

On Fire Escapes. ByL.K.Y.

On the SCIENTIFIC AMERICAN. By D. B.

On the Iron Horse. By F. H. R.

On the Potato Bug. By T. A. C.

On the Fireless Locomotive. By F. G. W.

Also enquiries and answers from the following .

E H S.—-T.J. F.—A. L P.—J. B.J.—M. R.—C.C.J.

—H.C.T.—J.S.B.—W.C., B.—A. E.Z.—A.L.F.—

W.H.G.—H. K.—W. H. L.—C. H. C.—G. M. M.—

C.&N.—J.P.H.—E. M. B.

By C. H. R.

HINTS TO CORRESPONDENTS.

Correspondenmts whose inquiries fail to appear
should repeat them. If not then published, they
may conclude that, for good reasons, the Editor de-
clines them. The address of the writer should al-
ways be given.

Enquiries relating to patents, or to the patenta-
bllity 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 il half of our paper to print them all;
but we generally take pleasure in answering briefly
by mail, if the writer’s address is given.

Hundreds of enauiries analogous to the following
are sent: * Who furnishes information as to water
wheels? Who makes the most accurate water me-
per? Who buys sumac? Who makes mercury air
tumps? Who sells the best blower for using with a

cupola?”’ All such personal inquiries are printed,
a8 will be observed, in the eolumn of “Business
and Personal,” which is specially set apart for that
purpose, subject to the charge mentioned at the
head of that column. Almostany desired infor-
manon can in this way be expeditiously obtained

[OFFICIAL.]

INDEX OF INVENTIONS

FOR WHIOH
Letters Patent of the United States were
Granted in the Week ending

May 25, 1875,
AND EACH BEARING THAT DATE.
[Those marked (r) arereissued patents.]

Addressing machine, H. H. Herr..

Advertising device, C. W. Reed . 163,608
Alarm, burgler, F. H. Hunter. . 163,779
Apple parer, E. L. Schauck . 163,813

Axle box, F.Keiser............
Baby tender and crib combined, A. Baird .
Bale tie, J. M. Goldsmith.

. 163,783
. 163,625
163,649

Bale tie, J. N. Smith....... . 163,815
Bale tie, cotton, J. W. Philp... ... 163,803
Barrel faucet attachment, A. Zoller... . 163,717
Barrelmaking machine, J. Y. Chapman . 163,740
Bed bottom, W. Wood. . 163,714

. 168,684

Bed bottom, lnvnl'lq, Ogborn and Kendrick e

Bed bottom, spring, E. 0. Bennett................. 163,627
Bed bottom, spring, E..P. Carter...«........ Ceeeees 163,574
Bedstead fastening, W. H. Elliot (r). . 6,447
Bedstead fastening, W. H. Elliot... 163,757

. 163,741

Bell pull, C. Clay..........

Billflle, C. Davis, Jruu.uiiiiiiiiiiiieieenrennennsns 163,750
Bird cage mat, A. B. Hendryx. .................... 163,772
Bolts, rounding ends of, J. Nelson. ... 163,797
Boot and shoe, laced, P. Plant.... ... 163,804
Box making machine, J. Kisor. . 163,788
Brewing, E. H. Wiegand........vvvniveiveeennnnnnns 163,827

Bridge, iron, J. B. Eads (r)... ..6,444, 6,445, 6,446

Bronzing machine, W. J. Barber................... 168,722
Bucket, dinner, F. E. Heinig ... 163,654
Buckle or fastener, Lockwood and Ware ... 163,596
Bullets, swaging, W. D. Hillis ....... .. . ... 163,656
Burner, argand gas, E. R. Walker (I)............. 6,453
Burner, vapor, Brown and WatKins................ 163,634
Burner, gas, F. I1. McGeorge ... 163,600
Butter-coloring compound, J. C. Rorick... .. 168,610
Butter package, H. W. Campbell.. . 163,573
Car axle box, A. A. Freeman (I)........cceevvuennt 6,449

163,612
163.718

Car brake, J. Y. Smith
Car coupling, W. H. Adams.

Car coupling, P. Brown . . 163,633
Car coupling, Conner and Fritz..................... 163,746
Car coupling, L. W. Powls ... .. ... 163,806
Car-coupling link, J. M. Clem.... ... 163,743
Car doors, operating, D. R. Hart... ... 163,770
Carpet stretcher, A. D. Willlams .. ... 163,712
Carriage, child’s, W. Wuerz. ... 163,715
Carriage curtain fastering, C. P. Ketterer.. ..... 163,663
Carriage jack, R. Eldridge......ccccovivvveninennnns 168,756
Carriage jack, H. E. Nittenger....... ...cooovvvnns 168,798
Cartridge box, G. E. Bringman ... 163,570
Chain and wheel. power, J. H. Whitney........... 163,832
Cnafir, pivot, J. Lemman................ bereieeanns 163,790
Chalir, tilting, J. M. Waters........... ... 163,705
Chairs, etc., bottom for, C. D. Flynt. . 163,760
Cigar box, C. A. Siecke (I)...eeevennnnnnnn .. 6,458
Circuit closer, electrical, L. L. Duerden.......... 163,753
Clothes pounder, W. H. Castle.......ccvuveueeannns 163,739
Coal hod, J. B. Driscole . 163,75
Copper bottom for kettles, A. Cummings ... . 163,747
Corset, L. H. FOY (I).vcvvier vonernnnnns s 6,448
Corset, C. L. Olmstead.........ccoeiiiiieninnnnnnn, 163,685
Cottonseed huller, F. Streuby.......coevvveee o0 o0 163,702
Crimping machine, O. Noack 163,602
Cup. berry, D. W. Knifin........... teteeseee e eee 163,665
Cylinder cam, M. J. Carney ........................ 163,738
Dental flask, W. C. Tracy . ... 163,615
Dental mirror, T. Cogswell . 163,578
Dentist’s vulcanizing apparatus, H. M. Edson . 163,755
Desk, folding seat, U. Smith 163,611
Drill, steam engine, J. Brandon..... ... 163,631
Drill valve movement, D. Kennedy..... ... 163,785
Drying sized fabrics, W. H. Palmer, Jr........... 163,801
Eaves trough hanger, J. F. and L. Hess........... 163,655
Elevator, hydraulic, T. Stebins (r).... . 6,459
Engine governor, steam, A. Kendall........... ... 163,662
Engine, portable steam, L. Sweet.........covvunen 163,823
Engine, steam, C. W. Hermance ... 163,773
Engine, rotary, O. Burnett... ... 163,572
Engine, traction, W. H. Milliken ... 163,681
Engine fire kindler, F. Beanfalit......... ... 163,723
Engine oscillating valve, W. Haddock.. .o. 163,651
Fan,helical cone suction, J. White... . 163,710
Fans, mounting, G. BruecK.............cooiinnennn 163,731
Fanningapparatus, P. J. Bender.... . eeeieieeens 163,628
Fare register, Rumming and Uderitz. . 163,695
Felly plate, J. Y. Sitton.............. 163,698
Fence, farm, Hoffman and Shoemate............... 163,658
Fence, iron, M. G. Freeman....... ... 163,761
Fence post, E. Powell. ... 163,692
Ferro-manganese, making, A. Jullien... ... 163,782
Fire arm, breech-loading, W. H. Elliot....... ... 163,616
Fire arm, breech-loading, O. M. Robinson........ 163,810
Fireplace, J. F. Merrill.............oooouuaee ... 163,678
Fire plug, water motor, W. W. Harding.. ... 163,652
Fracture box, C. Westerkamp.......ccovvuvee cuenns 163,829
Furnace, neating and ventilating, S. W. Kimble. 163,786
Furnace, metallurgic, T. D. Morgan.... ... 163,795
Game and other boards, C. F. Morgan. . 163,601
Game board, Gourn and Vermilye....... . 163,630
Garments, cutting out, K. McKenzie . ... 163,674
Gas apparatus, Smith and Goldthorp.. ... 163,817
Gas purifler, G. H. Wells ................ Ceresreenes 163,706
Gas purifier center valve, R. Briggs............... 163,569
Gas retort, W. Smith..... teereereranaes . 163,818
Gate, farm, W. H. Pratt ...... . 163,693
Gate, sliding, J. P. McMurray............... . 163,675
Generator, sectional steam, G. H. Starbuck... ... 163,820
Glassware, making, W. C. King . 163,797
Glove fastening, S. W. Glenn.... 163,764
Grain binder, J. H. Whitney... . 163,830
Grain tally, S A. Hazelton... . 163,590
Harrow, C. Boswell.............00 . 163,736
Harvester rake, J. H. Mears (r). 6,454
Harvester rake, C. Wheeler, Jr. . 168,708
Harvester rake, J. H. Whitney............... crenes 163,831
Heddle frame, E. S. Pike ... 163,691
Hook, mousing, Johnsen & Adams . 163,660
Hydrant, Fisher & Fiske. .......... . 163,759
Inking apparatus for hand stamps, D. A. Edsall... 163,585
Inkstand, S. Darling (r)......ccccveeeennns PR . 6,43

Jack, lifting, Fayette & Meeker.......... veeess 163,647

Jack, lifting, W. Livingstone .. 163,791
Jib hand. C. W. Clements .. 163,577
Journal bearing, etc., C. Wheeler Jr ..............

163,707
Kettles, copper bottom for, A. Cummings........ 163,747
Key fastener, H. Stretcher .. 163,822
Kiln, charcoal, W. Sparrow .. 163,700
Label holder, C. F. Barker . 163,566

Ladder, extensible fire, J. M. Birchler..... .. 163,725
Ladder, extensible fire, Covel, Chace,& Weaver.. 163,530
Lamp chimney, O. D. Warfield.. . 163,826
Lathedog, C. B. Davis....... 163,640
Lathe rest, J. E. F. Leland.... ... 163,670
Lathe planing attachment, A. Hoffman. ... 163,657
Lightning rod standard, Reyburn & Martin........ 163,807
Liquids, filtering, T. R. Sinclaire..............o.000
Lockforbags, etc., G. Bernheim. .
Lock, permutation, E. Grah..
Loom, J. L. Norton...........
Loom harness frame, Casey, Auel, & Johnson....
Loom harness motion, G. Crompton, (r)..

163,799
163,51
oo 6,442

. 163,609

Loom shuttle, J. Rigby.....oocvviivunes o0 .

Loom shuttle binder, A. Mallory.....ccoovvevneinnes 163,671
Lubricator, C. E. HOlt....ccvveiieiienernerirnennenns 163,591
Malil bag fastener, R. Lee........ ......

Meats, preserving, W. C. Marshall, (r) ...... 6,451, 6,452
Milking tube, S. A. Smith. ... 163,816
Mill, feed, 0. B. Knapp..........ccecuue . 163,654
Millstones, dressing, Savage & Coleman 163,811
Molding machine, Peet, Poland, & Willi: 163,604

. 163,82

Moldings, enameling, W. Wallick .
.. 163,624

Motion for machinery, stop, J. W. Askie

Motor, J. G. Peterson.................... 163,689
Mowing machine, Wheeler & Case... . 163,709
Music leaf turner, Cohen & Dietz...... 163,637
Musical keys, trimming of, M. Pratt, (. 6.455
Nail blanks, making, T. T. Wood..... 163,6 9
Nails, heading, T. T. Wood...... 163,620
Net, fly, L. B. & G. W. Lee.... ... . 163,663

Organ attachment, reed, H. R. Moore . 163,682
Overalls, S. Deutsch .. 163,751
Oxide of zinc, making white, J. G. Trotter... ... 163,704

Packing for pistons, steam, C. L. Eastman... .. 163,584

Packing machine, A. Ralph, (r). o 6,457
Palnting machine, W. W. Marsh.. . 163,598
Pantaloons, shaping, J. Kraft..... . 163,666
Pantaloons, shaping, Viets & Shaw.. 163,617
Paper and cloth, uniting, C. H. Denison 163,582
Paper pulp engine, F. A. Cushman........ 163,628
Paper pulp-grinding cylinder, C. J. Bradbury.... 163.723
Paper ruling machine, W. O. Hickok.. . 163,717
Pavement, wood, Filbert & Hoffman 163,758
Planoforte, upright, B. E. Colley. 163,745
Pipes, joint for lcad, A. B. Goodal . 163,588
Planeiron, J. J. Ralya (r) 6,462
Planing machine, C. B. Beall 163,567
Planing machine, C. R. Patterson .. 163,802
Planter, cotton seed, J. Dana,. . 163,748
Planter, potato and seed, W. H. Whitman 163,711
Plow, swivel, J. Hapgood...........c.... 163,589
Plow, wheel, Keys and De Mier. .. 163,595

Plows, row gage for, W. E. Stanley.
Pocket book fastening, L. Messer
Press, cotton, T. D. POWer.....ccctvvieioncrncnnnns
Press, hydraulic, C. Peper........
Printer’s galley, H. H. Mc Willlams
Propeller, steering, W. F. Zoehe
Pump, D. J. Gorton
Punching machine, C. A. Corman...

.. 163,766
. 163,579

Quicksilver, saving, J. W. Varney. 163,616
Radiator, steam, S. J. (xeoghegan.. .. 163,763
Radiator, steam, G. B. Riggins.... . 163,808
Railway head stop mechanism, R. W. Hunton ... 163,593
Railway rammer head, M. A. J. Wimpee 163,855
Rallway switch, street, G. T. Jacobs .. 163,780
Railway tunnel ventilation, J. Dixon ... .. 163,643
Refrigerating apparatus, G. H. Chinnock.......... 163,576

Regulator with dash pot, pressure, Ball & Fitts.. 163,721
Regulator with safety valve, pressure,Ball & Fitts 163,720
Rubber hand, R. 1. Patterson
Rudder post bearing, J. N. Bitting, Sr

.. 168,726
. 163,769

Saddle spring, C. H. Harris.... ..

Safe, etc., fir. proof, W. A. Shepar . 163,614
Sails, recfing, I. Solomon ... ...ccovvviiienninnnnnns 163,819
Sash holder, W. B. Blackman.. . 163,727
Sash holder, R. R. Calkins.... 163,635
Saw-flling machine, Wilson & Noble 163,834
Saw-setting machine, Heunsch & Beyer 163,776
Scaffold, W. Burge . 163,733
Scraps or offal, etc., treating, G. S. Allyn. . 163,565
Seat, school, B. Allen.....c..ocvvvnieennns 163,622
Seat, school, I. N. Plerce.....cccecvvueen 163,€05
Sewing machine, G. S. & A. L. Darling 163,639
Sewing machine rufiler, J. D. Sourwine... .. 163,699
Sewing machine table hinge, H. B. Kelper.. . 163,661
Sheet metal, die for forming, H. Martyn 163,793
Shingling bracket, A. P. Fletcher. 163,587

Shirt, J. C. Dunham.............. 163,644

Shovel, coal, J. D. Tallmadge... 163,703
Shutter bower, etc., G. F. S. & C. Zimmerman.. 163,6.1
Sign, {lluminating, C. H. Seawell. .. 163,697
Skirt supporter. M. P. Bray... . 163,730
Sleighs, thill coupling for, C. 163,781
Soap, variegating, G. C. Wenzel 163,828
Soap, impalpable. J. P. Brsan.. 163,571
Spark arrester, locomotive, A. Berne 168,568
Spectacles, J. Gall........ vovveviirennnennns . 163,648
Spinning machine spindle, Rabbeth et al. (1) 6.456
Spool holder, C. T. Cleaveland.. 163,742
Stalr curves, scribing, A. Beck... . 163,626
Stamp-inking appairatus, D. A. Edsall.. 163,585
Starch lubricant, M. E. Robinson.. . 163,809
Stave jointer, J. J. Ralya (r).. .. 6,461
Steamer and boiler, C. Busch... .. 163,735
Stench trap drain screw, W. A. Butler. .. 163,737
Stereoscope, revolving, J. E. Steward. .. 163,613
Stockingsupporter clasp, E. L. Howard. .. 163,718
Stone extracting tool, N. R. Cheadle.............. 163,636
Stone, waterproof artificial, McMurtrie et al...... 163,676
Stool, camp, N. R. Allen .. .. 163,623
Stove, G. W. Herrick... .. 163,775
Stove grate, H. P. Ohm .. . .. 168,800
Stove implement, L. S. HOyt......covvneiinnnnnnns 163,659
Stove, heating, A. Brown (I)......ccceevvvunnenenn , 6,441
Stove, magazine, W. Doyle veee. 163,583
Stove, magazine heating, G. H. Timmerman...... 163,824
Stove platform, C. Brownell (r) 6,460
Strainer, milk, J. W. Bray. .. 163,632
Straw cutter, B. Belcher... .. 163,724
Street sweeper, O. W. Kellogg. . 163,784
Stufing box, A. J. Myers 163,796
Sugar, manufacture of hard, E. Langen........... 163,667
Swing, S. McClevey 163,599
Table, folding, G. H. Williams. 163,833
Table slide, extension, G. B. Lyman. 163,792

. 163,762

Thill coupling, C. O. Gardiner......

Thill coupling, G. G. Larkin (r) .. 6,450
Thill coupling, S. J. Wiser.. .. 163,713
Ticket, L. Brush veesess 163,732
Toy, J. B. Safford.. . 163,696
Toy gun, W. H. Martin ... . 163,673

Trace earrier and back loop, spring, W, Davis..., 163,641
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Trap, animal, G. W. Kelley.........................
Trap, fly, Arandall & Runyan
Trap, hog, H. Ogborn..

Umbrella, folding, U. G. Steinmetz

Valve movement for rock drills, D. Kennedy..... 163,785
Valve, safety, T. Walker... 163,618
Vegetable cutter, J. F*. Goolsbee.... . v.. 163,765
Vehicle pole tip, Grimshaw & Osgood............ . 163,768
Vehicle seat, Cloud & Craig.......ocoviviiienninnnns 163,744
Vebicle top, L. Sawyer............... . 163,812
‘Wagon brakes, shoe for, J. Grimste... . 163,650
Wagon tyres, heating, S. B. Hopkins 163,592
‘Wagons, brake for hay, W. Harper................. 163,653
‘Washing machine, R. G. Orwig 163,686
‘Watch crystals, grinding, A. C. Norton. . 163,683
‘Watch key, A. & F. Hathaway ... 163,771
Wat_h regulator,J. A. Miller........coovvvuunnnnns 163,680
‘Watches, mainspring for, Rice & Burbank .. 163,694
Water wheel, I. Mallcry. .. 163,672
WWater wheel gate, G. \WW. Dunn. .. 163,754
Well point, driven, D. A. Danforth .. 163,749
Windmill, W. T. Burrows. .. 163,734
‘Windmill, S. Cushman... . . .. 163,581
Windmill, I. LENmMer....cveeetienrnernrneecsannns 163,669
Windmill, W. W.Marsh.....ooovvieien viiiiiee wens 163,597
Window blind, S. W. Merrill .. 163,679
Window blind, J. Peyer..........c.ccvvviivnnnnnns . 163,690
‘Wood-boring machine, J. Faraday..........ccoceu. 163,586
Wool-mixing machine, S. R. Parkhurst .. 163,687
‘Wool, etc., treating, O. Braun.. .. 163,729
‘Wrench pipe, G. D. Dean ............... .. 163,642
Wringing machine, Eisenhart & Lauer............. 163,645

DESIGNS PATENTED.
8,338.—BURIAL CASKET.—F. A, Field, Everett, Mass.
8,339.—BASE PANEL.—M. D. Jones, Boston, Mass.
8.340.—VASE BORDER.—M. D. Jones, Boston, Mass.
8,341.—VaAsE PANEL.—M. D. Jones, Boston, Mass.
8,342.—TELEGRAPH KEY.—C. W, Lewis, Chicago, [ll.
8,343.—ORNAMENTAL STAR.— W.Martin,Philadelphia,Pa.
5,344 to 8,351.—CARPETS.—J. M. Christic, Kiddermin-
ster. England.

8,352 to 8,354.—BACKs OF LOUNGEs.—G. Hartzell, Phila-
delphia, Pa.

8,355.—NECK T1E.—RR. R. Parker, Indianapolis, Ind.
8,356.—LaAar PosTs.—W. Tweeddale, Brooklyn, N. Y.
8337 CIGAB Box —H. Zimmermann, Chxc'\"o, m

SCHEDULE OF PATENT FEES,
On each Caveat..
On each Trade mark .
On flling each application l’or a Pateut. (17 years).
On issuing each original Patent
On appeal to Examiners-in-Chief...
On appeal to Commissioner of Patents

On application for Reissue..... ceeecenannien *®30
On tlling a Disclaimer......... ceereennaas . .810
On an application for Design (8% years) .810
On application for Design (7 years)...... ®15

Un application for Design (14 years) ..830

CANADIAN PATENTS.
LIST OF PATENTS GRANTED IN CANADA,

May 19 to June 4, 1875.

4,754.—P. W. Hart, Camden, N. Y., U. S. Lathe ma-

chipe. May 19, 1875.

4,755.—A. Tracy, Pickering, Ont. Horse power. May
19, 1875.

4,756.—A. B. Sheraton, St. John, N. B. Steam carpet
cleaner. May 19, 1875.

4,757.—P. N. Rugg, Compton, P. Q. 'Wash bench. May
19, 1875.

4,758.—J. D. Lawlor, Montreal,P. Q. Washing machine.

May 19, 1875.

4,759.—J. Aikman, North Norwich, Ont. Secret lever

hinge. May 19, 1875.
4,760.—M. Lesser, Montreal, P. Q. Cigar. May 19,
1875.

4,761.—D. W. Davis et al., Detroit, Mich., U. S. Pre-
paring fish for market. May 19, 1875.

4,762.—G. W. Howell, Covington, Ky., U. S. Elbow
machine. May 19, 1875.

4,763.—T. Warren, Flint, Mich., U. S. Safetystop gov-
ernor. May 19, 1875.

4,764.—J. Wilson, Toronto, Ont., e¢ al. Horse clipping
and sheep shearing machine. May 19, 1875.

4,765.—S. W. Benham, Sweetsburgh, P. Q. Fire kindler.
June 4, 1875.

4,766.—H. L. Smith, Westminster, England. Single rail
railway. June 4, 1875.

4,767.—I. Fréchette et al., St. Hyacinthe, P. Q. Boot
shank pieces. June 4, 1875.

4,768.—L. J. Atwood, Waterbury, Conn., U. S. Fireside
burner. June 4, 1875.
4,769.—G. M. Mowbray, North Adams, Mass,U. S. Mica
blasting powder. June 4, 1875
4,7170.—J. Struthers, Alma, Ont.
1875.

4,71.—J. E. Waterous, Brantford, Ont. Steam condenser
and feed water heater. June 4, 1875.

4,712.—T. E. Webber, Pittston, Me., U. S. Harness lug
lining. June 4, 1875.

4,713.—C. D. Wilson, Elmwood, 111., U. S.
frames. June 4, 1875.

4,77%.—J. Nicholson, Jr., Pittsburgh, Pa., U. S. Glass
furnace. June 4, 1875.

4,77%5.—Wm. Ascough, Buffalo, N. Y., U. S. Pontoon
boat. June 4, 1875.

4,75.—T. J. Blake, Pittsburgh, Pa.,
shovels. June 4, 1875.

4,77.—0. B. Kendall, Buffalo, N. Y., U. S. Water regu-
lator and indicator. June 4, 1875.

4,718.—P. B. Hennessy, Hamilton, Ont.
June 4, 1875.

4,779.—G. Henry, Lennoxville, P. Q. Boiler feed regu-
lator. June 4, 1875.

4,780.—R. G. McLellan, Woodstock, Ont.
cator. June 4, 1875.

4,781.—H. E. Susand, Berlin, Ont., et al.
June 4, 1875.

4,782.—H. Hagen et al., Toronto, Ont.
concrete. June 4, 1875.

4,788.—Wm. Schnabel, Orillia, Ont.
June 4, 1875.

4,784.—A. G. Bayles, New York city, U. S. Gas burner.
June 4, 1875.

4,785.—E. Draper, London, Ont.
game. June 4, 1875,

4,786.—Wm. M. Leyde, Newport, Minn., U. S., et al.
Thrashing machine. June 4, 1875.

4,787.—Wm. P. Yeoman, Waukegan, Ill.,
rings. June 4, 1875.

4,188.—L. M. Bissell,
June 4. 1875.

4,789.—L. J. Atwood, Waterbury, Conn., U. S. Lamp
burner. June 4, 1875.

4,19.—D. A. McDonell,
sleigh. May 27, 1875.

Snow plow. June 4,

Picture

U. S. Making

Time lock.

Measure indi-
Saw mill dog.
Marble-veneered

Elastic wooden seat.

Musical instructor and

U. 8. Ear

Addison, Ont. Sower shaker.

Charlottenburg, Ont. DBob
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The Best Paper! Try It!

The SCIENTIFIC AMERICAN is the cheapest and best illustrated weekly
paper published. Every number contains from 10 to 15 original engravings
New Machinery, Novel Inventions, Bridges, Engineering works, Architec-
Lure improved Farm Implements, and every new discovery in Chemlstry
The SCIENTIFIC AMERICAN has been published weekly for 30 years, and
stands foremost of all industrial papers. A year’s numbers contain 832
pages and several hundred engravings. Thousandsof volumes are preserved
for binding and reference. The practical recipes are well worth ten times
the subscription price. Terms, $3.20 a year by mail, including postage.
May be had of all News Dealers.

PATENTS

Patents obtained on the best terms. Models of new inventions and
sketches examined, and advice free. Allpatents are published in the Sci-
ENTIFIC AMERICAN the week they issue. Send for Pamphlet,110 pages, con-
taining laws and full directions forobtaining Patents. Address

MUNN & CO.,
37 Park Row, New York.
{Branch Office, cor. F and 7th Streets, Washington,D. C.

SCIENCE RECORD.

Published about the Fifteenth of January, each year, by the publlshers of
the SCIENTIFIC AMERICAN, and contains a Compendium of t
Progress and Dlscoverles of 1he Preceding Year.
Tllustrated with Engravings. Six H' ndred Pages Octavo Price $2.50.
The Volume for 1875 recently published. Its contents embrace the most
Interesting Facts and Discoverfes in the various Arts and Sciences that have
transplred quring the year 1874, exhibiting in one view the General Progress
of the World. Price $2.50. The publication of this Aunual was com-
menced in 1872. All the preceding volumes of SCIENCE RECORD may be
had separately at $2 50 each, or $8 for the four volumes, 1872, 1873, 1874, and
1875. (& For Sale at all the Rr nclpnl Bookstores.
& C(). Publishers,
’k IRow, New York City

ILLUSTRATIONS. ¢

Garden at Carclew, England...... 315
Gas burner for heating, Ehret’s.. 200
Gas carbureter, Venners& Judy’s 38
_ Gas light at the Paris opera..... . 8
basllghtlug De Guinon's system

f.. ..en 851
A Gea'
G Cl;emrintz Ct?].'s 70
Air pump, mercury, Marismas’,., 258 | Germination. the
Alexandra, the lronclad R Gl nomena of.. 57
Anatifa, the.. ass tougnenm(,,
Anti-primer, Stocl\ley 8.
Aquarium and plant case.
Awning, Stonehocker’s.
Axle box, Hussey’s........eeeeueen

8:
.40
Gold revluns, the Black Hllls... .. 201

Gm ernorand stop valve, combin-
, Lynde’s....ceieiiiiieienanes 163
Grand Central depot N. Y city. 399
Grate bar, Toope's 102
B Gmﬁllounda English
Grubbing machlne and cxtractor,

Reyner’s.......c....

Gun sight, Harrington’s.
Gun, the British navy 38- tun..

Bale tie for wire bands,Albertsons’ 150
Balloons, sounding, Sivel’s.
Balloon Zcmth the..

79 ' H
%9 | Hairy faced Burmese famlly,the..

ing, l{olmes'
7 Hammer, tack, Ryer’s.

Holm .70 9 | Hand cart, Jones'.... .. ... ;
Barrel hoops machine for | bending, Hatchway, automatic, Reld's.... 182

Holines’ Heating with hot water, Cowan’s
Barrel hoop, Weil's. 8ystem ..........
Barrel leveling, trussing, Hoisting machine, Muqdy

ing machine, Holmes’... g6 | Horse detacher, Ehret's...
Batteries, galvanic, arrangement Horse, mechanical, Bret's

OF e vvvvveees... 341 | Hospital, the Morg an,

Battery, Meidinger's. Scotland 018
Begonia, the cut-leaved. Hub b t ~42|
Belt-coupling, Kapp's Hydrant, Lehman 8.. 358
Bessemer saloon steamer, t

trolling gear.................... 50 I
Bessemer steamer, the oscillating

8al00N....cuieiiiiiieaiienas {0t Ice harvesting on the river Hudson 195
Bessemer. the saloon steamer sal, 35 | Impermeability of tissues, deter-
Bill file, Hoffman’s. 374 mining the.. . 258

Birds of Brazil, the .
Birds, the ﬂlgm of..
Blind'slat holder, Smiths’

Injectors, attachment to, Tee's.. 323
Injectors, lifting and non-lifting,

12 Friedmann's. .. ... 214
Blower, applied fo pneumatlc des- Ironclad, a Chilian

o D181

atch Root’s.....ooeiiiiiannl 3 { Irrigation in Colorado 114
Blo?ver rotary pressure, Baker's 47 rrigation In Colora
Boiler, triple, Wolff's .. 36 K
Bolt. cutte{;, Schlenher 8
Bootjack, Baker’s.
Bottlje. self-corking, Miller’ s. %e ffasteiner, Eldx{)ldge‘s. . 360
Bottle stopper, De Becker’s nlle and pepper box, ¢ )
Bouquet, & button hole.. ey t’;("‘“‘ PRI .
Bourse, at Brussels, Belgium. ... 135 m}t(“:lsg_ ma -
ity Lovon, X Ty | g i o

pos

leld, Mass.  ..... .eeoveeeess 21 L
Bridges Wwith long spans, Pierce’s 235
Brush handle, Hood’s. 360
Bryanopsis la«.lnlosa
Bucket ear, Field’s..
Bustards, South African
Button hole cutter, Wolff’s.

Lamp, hydro- eleetrlc, aud extin-
guisner, Zimmermann’s....... 370
Lewis, dlsengagln(% Matmews 179

Life- preserw ress, Captaln

Boyton in Merriman’s,
Life-preserving mattress, Pec
Lighthouse at Karquines, Cal..... 39
(o] Lighthouse at Pledras Blancas,Cal. 39
Light, Riche and Bardy’s ......... 178
. 280 | Locking bolt, Tltl‘any’s 2’13

Car and carriage springs...
Car axles and couplings..
Car, chariot street, Murch’s.
Car, rallway, Giffard's
Car seat, Wellman's.
Cartrldge belt, Hayden‘s
Cattle, Breton .1
Cat,tle. highland.
Cattle, lowland....
Cattleya triania:, the
Chimney cowl, Tomlinson’s
Clock at Stmsbour" cathedral
Clothes dryer, Wlllm)l(“

Porter’s.....
Lounge, camp,Camp Lounge Co.’s 1()2
Low water indicator. Hopklns veee 310
Lumver dogs, Beckwith's......... 258

M

216 Measuring building materials..... 194
31 | Meat tenderer, the Desper Manu-
fac uring Co.’s .......cecvueenn 294

Cofferdam, Walsh's, 287 [ Mines, lowering in shafts of. 99
Color, the modern tneory of Mor- Mining dial, Davis and Son’s.. 182
BOM OM.enrnenns wenenenenainns 264 | Mining, hillside, in Colorado 35
Condensed water trap, Dehneé’s. . 333 | Molecular changes in metals. 193
Conservatory carvilinear wooden Motor, hydraulic, Schmld‘ 198
Lascelles’............oenunns . 205 Motor, water, Backus’ 115

Cook stove, gas, Giles’.
Cotton gin 'feeder, Flvnn 8.
Couplmg power, Varley and Furl

1 | Mountains, measurin,
383 plan of...

Cran t.h
Cr{stalllzatlon instan
Cylinders, placing in line.

ments, the
Nile, vegetatlon of the white..

e B
D
o
Death’shead moth, larva of the... 827
Deer, a family of red. 215 | Ocular {llusion, a curious..... 274

Die tap, McFethrie’s.
Dinner pail, Heinig’s.
Dish dramer, Abbe’s.
Distill ng_water.

Ditcher, Vlrglnh Randolp
Docks, tubular floating, Clark and

66 | Omnibus, three-wheeled...
246 | Ovals and circles, to draw. .

. 390 [ Overalls, Cheang Quan Wo's...
. 91 | Oysters, the cultivation of.....

StANANCIA"S. 1. erveseenrennns e 51 P
Dodo, the little.. . 811
Draft Lonf.'.ue for reapers and mow- Packing, combination, Fuller’s.. 3%0
crs, Kready’s.... .. vererere.e.. 182 [ Palm, the male hardy.............. 167
Palm tree, the strelitzia Nicolai... 399
E Phyllo'(era extermination of the.
Pie marker Macomber’s...... veee 134
Falthqnimke indicator, Count Mal- 0 glgﬁe’?‘gﬁréglee“ggfcgl & Co.% .. :13326
'8 ceeeenees 22 %
Electricity, the sources of .... . & Pla%lngt ‘1’“3 (ménchlng machine,
Electnic lamp lighter, Voisin and o Plantegages the Wardtan oo
Dronier’s. .......cocceieenes veee 25 | Poreclain manufacture in N o
E}ecn;oglldll_{lg ?\am " ﬁ Porgela‘l{n manufacture in }{%w 191
evator, Holske s 11| Potato planter, Mewborne's,..... 54
Engine, automatic, the Buckeye. p 0
Eplgynium leucobotrys, tlle....y.. 199 Press, cotton, belt-geared, Cole—
Prsions, construction of, Mullett’s 388
F Pruning shears, Broadbooks’, ...
Pruning, the maninulation of.

Feed water regulator, Bede's..... 330 | Psyche, the automaton.....

Pudadler, rotary, Pernot’s.
Fe"f;gpliléfgf’ smachlne for mak- Pump bucket, sectional,

Ferry, channel, Leigh’s 403 | Pump, plenum and vacuum Came-
Filter' presses for chemicals and P TOM’S. .uiires vevaerassinannsss

sugar. . 66 | Pump, rotary,Bagley and Sewall’s 273
Fireless rafi . 386

Fireproof dwellings, model
Fireproof house, plan for a.
Fish, decoy, Huard and Du
Flamlngo plant, the.
Fluids, storing and

Flying machine, J3lackford’s

591 R

248

226 | Radiometer, Crookes’,.
167 | Railway switches and slgual
229 by and Farmer’s system
100 | Railway tunnel and car ele

Force cup, elastic, Hawley’s 329 Jersey city, N. J. .17
Fronts for buildings. mov: Rallwav, wire rope tract

Murphy's .. 218 die's........ 239
Filling mill, Dra, 319 | Rake, vlne, Dunn . 406

Resribensior asbaer, Lestes s: S MISCELLANY.

Refrigerator, underground.. 226 *
Respirator, fireman’s, Tynda 18 Flgures“}nl-eﬁglegtgg ?lrsttlg{es( ) refer
Rifle projectlle Macdonald’s 212 :
Riveted structures. 216
Road roller. steam A
R l:lorter )f '

oofing, & Actds, fatty...eoouinn e 182
Runaway horses, checklng . ‘Acoustics In public building: (26) 11

s Agassiz monument, the..... 33

Agricultural work for March

.19
Sad {ron,Rathbun and Shaw’s..... 146 r compreasors, St. Gothard tuini- 179
Sad iron, self heating, Rand’s ne

Alfr currents and air foats

Sad iron, Snow’s
Air expanded by heating
Safe)t‘i’ va:lw e, equilibrium, Cock- an Air for respiration.

Air in water .......
e Air pumg, mercur*'.
Sashes, device for laylng out ﬁ{gggg} t!l(les’altl:zt‘ll:: gf

Cook’s. 198
----- Alexandra the.......
Saw; band, gre-sawlng, First'and 181 | Alignments, accurate. ..

Pryib
Saw, chlsel tooth, Hoe’ 8. ﬁ}}‘g)}i J;es ing

Saw gummer, Noyes' . .
Saw table. circular, Haven ﬁ{umlg{ll;ismn g(atlggannl; e

Scorpion fly metamorphoses of the 827
Screw, a variable.......... m Aluminum’ utensils. .

American Institute, metalineat the 112
Screw pine of the Amazons, the. . 293
Screg threads, cumng with a hand . Amgg;g:r;tlngéltute. rotary eagine ® 148
[ Cerens aereaens ceeeens MBI ) Croan Inventio: e abrod
Secreta blrd ‘the . 3 American inventions abro: 151

Sand grouse, the.
Sardine fishery, the

Sewers, London, cross sections of 130 ﬁ;gﬂigarsé w.elght' and hlght 2231
Sh&dtﬂ bat'tachment for plows, Aniline’ colors without ar 167
qmepem’ng iflstramen Radiai Seel | Animale, the volces of 15

20

8%3 Animal wond

Shears, {ron- cuttlng, Stevens'. Answera t,o corre

g‘ﬁeave har ing Spport, Siithis. 56 106, 133, 133, 15"

eop shearing suppor m

Shlugle and barre head sawlng 1;& 18_\;;4'202 291.27_2332 23‘;73 393' 109
ma e, Low 5 4 Anti-primer ........... 274

Shlngle machlne handfeed JEvarts’ 271 ‘Ants.

gﬂ{gg{g I;']‘:gﬁ‘i'gg: {é’ﬁf{g 'SE_V.“_‘:(?_ 271 | ‘Ants'and plants, partnerships of.. 192

Shot pouch sling, Kollock’s.. Ants, can they talk..

Ants, remedy for....
Silkworm,diseases of the 0
Skein settlng machlue. Union ﬁg;in‘;{mﬁ: at 5t. H
Foundery Works’.............. 3% ‘Apple gases. .
Qlaughterlng cattle, new mode of 242 Apples, h-1f swee
Snow flake, new revelations of a. 178 ’

,
Apples,storing............. 121

Solanum crlnltum, the.... . 219

Spawn-carrying device, Green’s,. 131 ﬁgg&z“;‘,’;ggggg‘t‘g case "Sig

Spectroscopic analysls, Lockyer’s 226 { A1 tic expedition, British. ... ‘359

Sphere, problem relating to the.. 81

Spoke—planlngmachlue theChem— o Arcxtllé:wexpedltlon. salling of the
8.,

Arctic expeditions, ‘the” comlng
Arctic notes
Arctic temperature.
Argand burner, the..
Arsenic in copper mines
Asteroid, anew.................... 1
Astronomical discoveries in'i874.. 53
Astronomical discoveries, recent. 324
Astronomical notes. .8, 88, 165, 229,

Spooler, yarn,
Steam launch, the l&ah.
Steam, removing conde;
paratus for..
Steam sentinel,
Steam trap, automatic, Je: 163
Steam winch and pump, portable. 19
Stellar indicator . 2%
Stenographic machine. .
Stone-sawing maehine, g
Stove, cooking, Chinese.......... 20
Stove damper Stewart’s..... . 823
Sugar-refining’ tank, Schrader’s,. 194
Summer house, deslgn fora,Fox’ 8 295
sun, the, at difterent seasons of
the Year......cevveeirnencecnnsen 25 B
guriveygr sllnstrulmem Naylor 8. %}g
wim, boys learnin
Swlmmlng bath, SL Marylebone, g:g%z‘:& anv%aliutrefactlon :

145
London.....ecviiiiiiinninnnnnn. Baker's expedition to the Nilc, sn-

Astronotml{:al observation, reﬁne-
2

Attachment, an unhappy.
Axle box, lmproved.. .
Axles, hollow bolts and.
Awning, improved......

Samuel .. .............el cveeias
L\ Bakin powder, Ao nia (%) 123
Bale tle, wire............c.oeeiiin *150
Balloon ascent ‘a fatal.. .. 290
[able, work, Snyder’s.... Balloon ascent the fatal. 859

fanning a[pparatus. Reed’s. Ballooning, deadly. ceeen

: '‘axiderm{cal implements.. Ballooningexperiments. 343
Taxidermist at work the...... Balloons, something about. 64
elegraphy, ocean.....  ..... A, Barrel hoop.. . *890
T emperature of lgnltlon of char. Barrel machinery, new. . *79,*86
«.e.... 31 Batteries, arrangement ...*341
g hermometer, ‘registering. . 402 | Battery, a cheap.. )11
Tides, the cause of the.... . 825 | Battery, a cheap 326
1 ie, rallway, Blaisdell’s Battery, a cheap galvanis 132
1 'orpedoes, spar and other 3'{1 Battery, a new galvanic 5
rap, animal, Dildine’s... 162 | Battery carbons, cuttin,

ree protector. Hitchcock’s.

194 | Battery contacts, faults it
‘ulip tree

83 | Battery for platin,
”‘unnel Brltlsn Clmnnel Batter’;. mepcallag
. 243 | Battery, the galvani
Tunne u n Rive Battery, the Grenet.
New York clty Haskln 8 pro- Battery, the Meidin,
d 10, 211 | Battery, the Minottf.... ..
. 823 | Battery, the Stevens......
. 367 | Battery zincs, amalgamatlng
Beaver, glant. tereiens
U Bedbugs, a use for
Bee-keeping in 1875.

Underground railway,New York ggeg‘o,ﬁ'a,e{he cut-leave

city.—Elevation of viaduct at Belts and crowned pulleys.

street crossings. . 67 Belt i ine.
Underground railwa; 13 Belts, Solmng s oeh

city.—Station at {’251.11 street.. 98 | Belts, machine....

P
Turpentine tool,
Tyre press, hydraulic...

Underground railway, New York Belts, mending machine 20

city.—Statjon at mstreec ... 98| Belts, splicing large...... .. 52

Underground railway, New York Benzine scouring, dangers of . . 18
city.—The great arch...... 4| Beguest, a noble.

Underground railway, New York N
city.—The rock tunnels...... . 4| Bessemer channel steamer, the...
Underground rajlway, New York *351, 355

city.—Viaduct and station at Bessemer oscillating saloon, the..* 50
110th street......... teseeereeees 67| Bessemer saloon steamship, the..* 70
Bessemer steamer, another trial
v OFthe. . .cvuerenrrearnnnanns
Bill tile, lmproved .
Valve motion, engine, Brandon Birds, green food tor

Trankle’s.................. 322 | Birds of Brazil, the..
and Trankle’s Birds, remarkable

w Birth rate, a diminished.
Blast furnace economy..
Bleaching powder eene
Walk and road cleaner, McKlnley s 338 | Bleaching with brimstone.
‘Washing machine, Tay or’s....... 310 | Blind slat holder,.........

‘Water wheel governor, Walsh’ s. . 294 | Blower, rotary pressure.
Waves, hight of........ .. Blowpipe, oxyhydro gen
Waves, motive power ‘from | 839 { Blue lacqueron tin.....
Well at Prospect Park,Brooklyn 23 | Blue, soluble laundry
‘Wheel-finishing machine. We b‘ 6 | Blowpipe, heat by..
Wheels, car........ 60 | Blue, washing..
Whiflletree hook, Smith’s. Bleaching cotton goods (26
‘Windmill, how to bulld a. Boiler,compound steam........ 867

Wlndmlll Smith’s.......c.eue... 230 | Boiler explosion, slngular cause
Wood worker, tl\e Excelslor tni- [0} F: PO
versal, Bentel & Co.’s......... 93 Bollerexplosxons. ‘steam .

‘Wool- washlng machlne, Mc- Boiler feed regulator.
[ Bollers and engines, management

Biiiiiies e .
‘Wrench and bolt cutter,combine:
Broadbooks’.............00.

9 Bollers, an euglneer
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Boilers, feeding marlne......,.... 406 ] Cold, rather............... veerne... 178
Bollers inspection of.... . 209 | Cold snaps the orlgln of .
Bollcrs sea water in 34 | Collision inmid-air, a.
Boilers with copper 392 | Collodion....
Boilers, zinc in.. 36 | Colored fires. (
Boils and carbunel 19 | Colored glasses, sceing through.. 3
Bolt cutter,improve ‘946 | Colur. the modern theory of..... * 264
Bolting reéls........ . 117 | Combustion...... 1
Bone, transplanm“on 337 | Comet, Encke’s...
Booklost, a valuable.. 34 ConL}'ete foundations, new form -
[}

Condensed water trap
181 | Condenser, surface of a
Borax, a new sourc 294 { Confectionery, colored..
B.n-ax'ag apoison........ . 211 | Couservatory, deslgn for a.
Bottle, a self-corking............. + g2 | Consumption
Boundary of expenmental evi- Cuoking by gas.....
dence, crossing the........ ... 176 | CooKing sioves, Chinese.
Bouquet, a button hole. . Copper, a large muss of .
Bourse at Brussels, new Qopueras. to make X
Brachiospongia. #397 | Copper, brass, and vermilion..... 8
Brain, chemical constltutlon “of Copper,coating castings with (16) 15¢
the...... .. 128, 227 | Copper, eulphate of. 1

Bootjack, improved.
Boracic acid.......

Brains..... . Copper, temperin
Brains, small 219 Eorong. the sl:un’ls gg
Jorundum whee

Braln, the, notti sole oran of .\ GCion ey Teoor, 883

Brass and phosphor bronze in roll-

N ing mills....... Ceereraeeees 18?; {}gg

BK:: tsocrglréan X Cotton sampling by hand 181

Bread, fermenting with soda. (30) 410 Coughing......... A“'U

Bridge at Lewiston, N, Y..... Couplings, powe 23

Bridge at Springtield, Mass....... W31 { Crane, the. ) 1

Bridge between New York and Crank, the. 1
BTOOKIYD ...\veversernnncnensnnn a9 | Cribling in 20

Bridge construction, lmpro‘ed »355 | Crime, Nereditary. . 18

Bridge, the East river....... L1 Criminal entailment, 3

of 28
Bridge, the Royal Albert. 200 | Crocodile study, nnportance of ... 383
Bridging the Niagara river. 36 | Crucibles........ ...l @ ), 330
Bright’s disease, a cure for. Crystallization, lnsmnmneous(z‘3 870

Britannia metal  ..... d) ‘}gﬁ Curve, the tractrix......

Broiler, the odorless 06 | Cylinders in line, placing:

Bronzes lnerusrés .29

Bronzing cast iro . 2L D

}I}lruin handle, adjustable :gg

B‘.}fh?tn‘é‘f,',',;oa‘(:'of ) Dmnpnelss in walls.. J5
Burning under pressure . 214 B‘”’ , the solar . 33(5)
Business, a novel earll;lndx.e(a;non o ; 50
Butter,artificial,the iatest process 23 Be“ﬂ‘ sd:e_\h ‘“‘.’”;,v the 4
Buctermanufacture, thesuet..... 3y0 | Death, the hour of... 5

Butter, salting, packing, selling.. 215 Beb&s of&he world
guléter %alflng test, a. Dgreualrseurécry . new process of.
uttonhole cutter.... Dentistry, eclectic ]
Depllatory............ ") 862
C Design patents and rade marks :i}:;T

Device, an ingzenious
Cam, drawing a heart

.¥(56) 283 Dev1ls, Tasmanian
Camera obscura railroad. 214 ! Diamond, flaws in the.

Camphor,............ (1) 2 { Diamond glass cutting..

Can. and the tecth . 244 | Diatoms, motive power ‘of
319 | Die tap, lmprO\ ed........

Canal in Rome, proposed. 225 | Dinner pail..

Canal navlgatlon improvement in 49 Diphmerla....

Canals,steam on the....... .. 323.} Diphtheria, a cure for. 63
Canals steam on the Belgian. Dlphtherla, lemon Julce in 115
Canals, the New York..... i Discipline, value of.. 81
Canal, the Suez........... Discoveries ..... 405
Cancer, silica in Diseases, dogs, and books. .. 8
Candles, coloring. Diseases, preventible.... .. 311
Caoutchouc, vul canizin, Dish orainer.. . 390
Capitol at Albany, new Distiiling wate *(48) 9
Car axles and coupl.ngs Ditcher, the Virginia ...* 335
Car_ bell punches Diving bell, the 83
Carbolic acid for hides. . Docks, tubular lloatlng * 51
Carbon, crystalization of Dodo, the little ...... J* 311
Carbonic acid, liquetied. Dog. fumber.......00 00000 * 258
Carbons, battery R Draft tongue for reapera and
Carbureter, new gas.. TMOWCIS seevrnnnnnnn feeareereae, * 182
Car, chariot street. . Drainage, house.. .. .. .. 1638
Car 8€at............. Dredgnng. anew system of 213
Cartrldge bclt Drill, diamond, in dentistry 145
Car wheel fitt g ....... .. 55 Drllls forging....... ..

i3
Dry rot in lemon trees.... .

Car wheels, doubtful., Dyeing feathers..

Car wheels, mileage of. . Dyeing hair brown.
Catarrh, cure for........... . Dyeing wood red...
Cattle, hlghland and lowlan Dyeing wool black.
Cattle, the Breton....... Dyeing wool blue .
Celery, the propagation of

Cement for amber..... 3 E
Cement for boiler patch 34

Cement fo- broken glass 9 | Ear, cleansing the.....

Farthqual\e indicator,
Earthquake indicator, anothe
Earthquake in South America
Earthquake investigations
Eart?qunkesandvolcunoe

of..
Earth’s
Earth, temperalure of Lhe

Earth the, its heat and contraction le

Cementing metal to glass.
Cement, Portland..
CenLennlal Englls

machlnery at the. Ebullltlon curiosities of.......... 843
Centennial exhibition for 1816, ‘the 336 Eclipses of 1875, the .
Centennial exhibition, the....... 1, 338 { Education, the money value of... 272
Centennlal expoeition, France and Eggs, new way of preserving..... 49

L T LT T Ty 357 | Electrical colored shadows. .
Centennlal, foreign exhibitors at Electrical condenser........... (51) 331

the.......cooiiiiineiiiiiinnaion 176 | Electrical condition of the alr. vee R00
Centennial, Great Uritain at the. . 260 Electrical conductor, the best.... 114
Centennial, Siam at the............ 385 | Klcctrical resistanceof metals. . .. 134
Centennial. the, agricultural dis- Electric clocK......oouue .( 2)

play at the............... R 304 | Electric earthbatteries..
Centrifugal force.... (16) 267 | Electricity at the Paris opera.
Chalk in artificial fuels............ 83 | Electricity, beef steak.......

Charcoal, temperature of lgnltlon Electricity, recording votes by.
[0 P 2 | Electricity, the sources of
Chemical nome nelature.
Children and dogs........ .
Chimney cowl, lmproved > 24G Electric light,
Chimneys, burning.. Electric machlnes, Gramme’s.
Chimney, stralgh teulng atall. ... Electric spark, tlame and the.
Chimney, the tallest in the world 311 Electric telegraph the..
China ware. Kentucky.. 1 | Klectric torpedo cables
Chlorate of potash. . Electrogilding. ..
Chloride of lime.... (54) 91 | Electromagnet., coii. R0 409
Chloride of lime, odor o: .. 181 } Electromagnetic motor, new.....* 38
Chloroform, a bear under. . 22 | Electro-metallurgy.. %405
Chromo-lithographic process. 245 lectroplating 405
Cimex lectularius 289 | Electroplating iron surfaces, 84
Cincinnati exposition, the: eomlng 337 lectroplating on china..
Cisterns. brick..........cc...... (1) 10 lectroplating on 1lowers 280
Cisterns, cement....... (16) 314 { Electroplating with bronze..‘(h) 202
Civilization by upheaval. 384 | Electroplating with gold .(3) 282
Clock, the great Strasbourg. . lectrotyping...... 4
Clothes dryer...... PR . levator acculent an.
Clothes, protective power of . levator, impr oved. ..
Clothing, arctic.. tlevator, new safety . .
Coal, anthracite.. ‘namel, har (6) 218
(,ual burning slack.. (70) 76, (53) 10’7 namelmg iron’ \essels(lS) 123, (4) 362
Coal burns how a plece of.... Enameling process, a new. 183
Coal, the Middle Park.. . namelon iron, imitatt
Coal vein mammoth antbracite.. 31 ngine d river, the English..
Cocoa bufter in scarlet fever...... 71} Engines compoundlng marine.
Coffee, making............. ngines, miniature steam......... 3¢3
Coffer dam, improved..... ngines, small steam..... 52, 132, 196
Coin, the new twenty cent.. ngine, steam, the Buckeye......* 15

.. .36 | Electric lathe chuck.......
. 129 | Flectric light ln Parla the
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Bngine valve motion.............. *322 Hollow Structures................. 244 ‘ Meat tenderer.......... .*294 | Patents, the Commissioner’san- Salt cellar, death in the............ 304 | Swim, learning to................ . *407

Engraving on copper,new process { Homes of the worklng classes the*391 * Meat, the preservatlon of smoked 82 nualreport. ...... .. 129 Salt interests, Michigan" Swlmminglm[h London England* 1
[ S . 239 ' Houney, experiments with......182, 212 Mediterranean, excursion to the. 274 | Patent, the Woodbury 16 Salt soils.recovery of..

Errors of observation, the theory { Horse, a machine.. 7 Medlterranean. fauna of the...... 290 Pavements, street... 2}7 Samson or Solomon?,

Sanitary sense..... T

339

288 | Sardine industry, the..

874 ; Sashes, layin, out device for. Table, work......

247 | Saving is wealth.... . Talent and tact..

. 219 | Saw, chisel tooth....... ..*82 | Tanning process .

(43) 189 Saw diamond stone ...* 68 ] Taxidermy, amateur... 159
.. 213 Sawdust asfuel....... 52) 107 | Technology.national university of 337
354 | Sawdust fire lighters... .. 276 | Teeth, amalgam fillings for the..

Saw gummer, mproved 3L 5,49, 56, 257
Saw,re sawing band. . ..*134 | Teeth, causes of decay of........ 102
Saws, speed of. ... Teeth, the nerves of the. .(63) 155
Saw table, circular Telegraph, alphabet. new .. 165
Telegraph alphabets.. .. 196
Telegraph alphabet. the Morse. .. 213
Telegraph cable completed, the

Direct... ..... . ....iieiiiiia. 404

o N . Horseback railway speed on
Ftchlng on glass ..(4}) 3719 Horse cllpplng
Etching on stone .(60) 75 - Horse detacher...........
Ether ...(7) 26 Horse flesh as food in France
Ether, hy U1 | Horses, preventing runaway.

Ether pressure, Horse. the iron ......... 869 { Meter, the F'rench., Potroleum .. e
are modes of..... 16 ! Horticulture, cottage.. 318 | Metric commlsslon, veport of the 319 | Petroleum in Alglers
Ether, the, is it matte 16 : Hospital, the Morgan, Du n(lee. Metric system, an anclent....... . 91| Petroleum oil .....
Evergreens in orchards. i Scotland. ... * 18 { Mica, d ssolvlng Pharaoh’s serpents,
Excavations,danger fro House, a tough 214 | Micro- lantern, th Phosphide of lime.
Exhibitionat Manchester,E Honse, doing up on 261 | Microscope, a matc Phosphor bronze. .
Exhibitlon at Paris, France, Household hints, 393 Mlcroscoplcal Society, Royal Phosphorbronze in
Explosions, nature of(37, .,s, \;9) Houses, dangero 320 evening at .. Phosphorus crystals.
Explosive,anew,...............n Hub borer...... *342 | Microscope slid Photographic paraso
Exploshe substances. researches Hydrant lmprov *358 | Microscopic !'elescope, new ing apparel..... ...
............................ .25 Hydmnts, etc.. froz Milk, chemistry of........ Photograp hs, immense

899 { Meerschaum ..... ...... Paving, new asphalt.
85 | Meridian, finding the. Penikese, an inland
22 | Metal deadening................... Penikese school....
129 { Metals, molecular changesin .'193 Pen maker, the great .
13,1 | Meteoric stone, fallof a...... . 161 | Perdition, everlasting,

Saw teeth, filing...
Saw test, the Cincinnati
132 | Scarlatina an epidemie..

137 | Schiller, the wreck of the..

Hydrogen above our atm phere. B Mllk, poisonous Photographs, panoram: 279 | Schools of observation.. Telegraph engineers, society of.. 39
¥ Hydrogen by palladium, occlusion Mill dam: eearre eeenien 1'’hotography, beginners 53 { Science, American AS80 Telegraghlc ¢ongress at St. Pe-
............................... 388 | Mill river disaster, the second.... 4?)2 Photography. borax and sulp for the Advancement of. . 34 tersburgh..

Falling bodies, force of.......(13) 9 | Hydrogen in metals, dissolution. 360 Mind, absence of..... (10) 409 Scl%ncekand Art Assoclatlon Telegraphic pr

Fat,anew........ ..... .. 249 | Hydrogen. making.. ..(41) Mind and health Photography, dry plate. 260 or! 160 | Telegraphing estal
Fewale voters............ 43 | Hygrometer, the. &] Miners in shafts, lowering. * 99 | Photography of the electric spark 305 | Science immense.........
Fence pickets, machine for mak: Hudsonriver sources.utlllzlngt e 3| Miners, the comfort of..... . 166 | Photography on glass.. ... (15) 282 dsh.... i 810 | Telegraph lines, un ..
DL LR Mines, the Newburyport. . 166 { Photo-mechanical printing. 272 | Science, ow annihilated 224 | Telegraph sonndcr. the snappe:
*40: .*182 | Photo negatives, enlarging, 208 | Telegraphs, the British.

Ferry sy Slem a gigantic I Mining dial.... ............. Science in common schooling.

Fevercase, 8... ..oooooveennnnnne. Mining Engineers, institute of... 166 | Photo plates, cleaning.. .. ... 842 | Science record for 1875... ........ 97| Telegraph wires, underground
Fibers, vegetsble at Vienna ex- Ice, 14,000 miles of...... .. 115 | Mining in Colorado, hillside. .....* 35 | Photo portralts new style of, 114 | Science Record, good words for Telegraphy, cheap..

POSItION. .. vveiiieienaaeaanns 57, 12 | Ice age, climate of the 59 | Mining in Massachusetts ......... 54| Photoprocess, new dry....... 307 the .........o.counees 165 Telegraphy. early submarine.
Files, to clean........ . 86 | Ice, a railroad on ... stslsslppi delta lmprovement Photo transparencies, l)ackln% for 211 | Sciences, Nationai Ar‘ademy of ! Telegraphy, ocean,............ *24,
Filling for canvas... .... 75 { Ice cellar........ . 290 | Phylloxera, extermination of the*242 Scientific American, the.......... 360 Telegraphy OCean—The foreign
Filling for fireproof safes. 5 | Ice, compressed. Mi sslssl pi, the mouth of the..... 213 | Phylloxera remedy, discovery of SCIENTIFIC AMERICAN, value of connections .................... 120
Filier,charcoal............co.... (18) 895 | Ice, drifting of . Mo delsg mail....... .. 182,192, 2% BHE vovtiveeii i eeuniarieiiannens 885 the ........................ 24 | Telescope eyepieces, s batrery
Flltrntlon purifying metals by... 356 | 1ce, gathering and storing . Molding (,om osltlon. . 391 | Pictures better than stories..... Scientific and’ practical informa~- of .. .......... PO ()]
Filtration un.er pressure ........ 66 | Ice slide, a great........... 130 | Moles. cure to. Pie marker, new tion.....49, 65, 81, 149, 181 213, Tele <copes, iarge....... (27) 202
Finish tor walls, hard. (19) 895 | Ice, to keep, without an icehouse 214 | Monads...... Pigeon post in France. '211,'257, 290, 324, 344, ‘363, 385 { Temper, color tests for ... 1
Finny musiciaus....... .... 102 | Ice 'water as'a heater.. 373 | Mosquito, use of the. .. Pigment, a new white .. Scientific collegiate contest, a.... 10 Tempering circular saws. (35) 316
Fire arms, facts about Imperwmeability of tlssucs, testing Motion on a moviag body. Pilis, coating with sugar......(26) 59 | Scientitic facts and speculations.. 3} Tempering sickles.., ...... 187
Fire at Port au Prince... . the............ . S | Motor deception, che Keely . 400 | Pine, the screw, of the Amazons.*203 | Scientific progress in Australia. .. 82 | Tempering springs....(57) 21, (27) ses
Fireless 10COMOTIVES. ..u..vvu..s-- 312 | Indigo, extract of Motor, hydraulic. ......... .*198 | Pipe joint....... . +182 | Scientific statistics wanted........ 336 | Testing linseed ofl el (32) 189
Fireless railway system in Eng- ndigo, sulphate of. Mountains, measuring. 115 Plpes for sait brine . 248 | Scorpion, a suicidal...... ... 211 Testing quartz.......... 33 139

land.
Fire, my steriou
kire, precautions ase of .
Flreproof house, prize plan

ngluctlon coil.......
njectors, attachment to.
njectors, water......
n uries to employecs.

Mountalns, the CatsKill..
Multiplication and division
Music, electro...........
Music printing, lmprovems

- (
Testing the air for carbonic acid. 344
Testing tinned plates.............. 344
Tests for metals, government

. 319 8, sheet metal .,
5] s
(2@5 3‘753 Tests for steel

48 | Screw, a_variable.
161 | Screw threads. chasing.

1
3 Plsclcultural progress Serew threads for pipes.

Pisciculture........

vesecssesass . 84
Fire, pnotectlou from for ruling, Piston and crank m Seal figheries, crueltfes of the... Tests of American iron and steel. 257
Fires, London...... nk, ruling N Seas, the Martial..... ceeian .. 115 | Tests of building materials........ 96
Kires on shipboard, Ink, removin, Planer, improved Sea, the bottom of the. .... 7l | Thalllum from soot of sulphuric
Fish, a nuveldecoy........ 226 | Inks, antline..... Naevus, the skin disease (61) 235 | Planet, a new Sea, the vicissitudes 0! the 2L acid WOTkS...............
Fish as makers of oxygen. 5 | Ink spots, remov Nat ural history in the schoois. 198 | Planing and ‘matchi Secretary bird, the.... .*263 | Thermometer, a physiologic:
Fish, curious artificial.......... Insect wmsthetics Nature's effort?s 17" 161 | Plant cases, Wardian Seeds, new 8. old. .... 2941 Thermometer, registering.
I lshcly commission,a success for Insects, todiscover... Navl;ll‘ efficiency, OUT o or': :*** “ga | Plants, greenhouse and windo Seidlitz powders. . <(8) 18| T hermometers, hard rubbe

THE « v eeeevnemsrnnenennen “even... 337 | Intellect,the, in consump N Yy 213 | Plants. potting......... Senate confirmations.’.. .. b5 | Thinking, the art of ..

Flslu,s, Mammoth Cave. e 149 gene............ 2 | Plants, the selection of. Sewage of Paris, the....... Tides, the cause of thi

BOUL. ot teueernniasannnrsesnaasse 165 - . 845
Fish in a cistern........ 305 | Intoxication, phenomena of. (57) 155 | Nerve force, nature o, ... Plants, two remarkable. . Sewer gases, backing up of....... 111 | Tides, wtat is the causé of.

blications. *

Fishing, comfortable..... 182 | Inventions, how made. .. . 407 | New books and_pu Plants, unhealtny........ scewers, the proportions of . ....*130 | Tin, bisulphide of

¥ es, parasites in the tongues ‘of. 260 | Inventions made, by whom are., 116 58, 72,121, 154, 168, 200, 248, §312' 408 Plaster of Paris for casts. Sewing machines, power for. 10 | Tinning capst iron ..

Flles the plaguo of.. e eee 260 { Inventions patented in England N York ri front improve. Plows, shade attachment for. Sewing machine, the 9‘7 Tin, refining.......
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EAUTIFUL

EVER-BLOOMING ROSES,

TRONG POT PLANTS, sent safely by mail, Post Paid.
Five Splendid Varieties $1.00; 12 do. $2.00. Elegant

Descri';}tive Catalogue YREE.
THE DINGEE & CONARD CO., Rose Growers
‘WesT GROVE, Chester Co., Pa.
’\ ICE AND RATS.—A certain and sure Exter-
l minator of these pests at last solved. the recipe of
which I will send to any address on receipt of 50 cents, the
cost to fill will not exceed ten cents, to rid the n from any
place for a life time. No poison used, consequently no
dying around the premises. Guaranteed to give entire
satisfaction or money refunded. Address
D. H. WILLIS, Carbondale, Ill., P. O. Box 3871.
8150

| For a back-geared Screw-cutting Lathe, 121n,
+ swing, 36 ins. bet. centers. Weight, 500 Ibs.
F. SHAW, Lyons, Iowa.

3 Latest Improvement.
Excelsior potble ‘[readle, including one
doz. Saws, thirty inimitable Fret
saw ing Patterns & Prepared Wood
w© the value of $4. A new device
E for tightening Saw, Power Drilling
attacbment, Vrench, Oil cup, and
Screw driver. Speed s00 strokes per
minute. Saws 1% in, thick. Price,
complete, cased and delivered on
board cars,or at Express office,$12.

SMALL STEAM ENGINES,
with copper Boller, to drive light
Lathes, Scroll Saws, &e. 100 Seroll
‘Work_Designs Free on receipt of

GEUL. PARR, Buflalo, N. ).

Saw only, without Attachments, $9.00.
YNAMO ELECTRIC MACHINES for deposit-
ing SILVER or NICKEL; prices $10.00 and $15.00

CHARLES STOWELL, No. 2 Beverly Sti-eét.
Boston, Mass.

THE

Eureka Portable
Engine.

Complete with fixtures, 3 Horse
Power, $250.
Cheap—Safe—Econemical,

& Send for circular.
A. C. TOLLY.
33 Dey St., N. Y.

Scroll Saw

OR SALE—The old-established Foundry and

Machine Shep, situated in the thriving city of Jack-
sonville, Morgan county, Illinois. The works are situa-
ted at the junction of the T. W. & W. & C. A. & St.
Louisand otherrailreads beln% convenient for shipping.
Lathes, iron planers, norlng mill, drill press, screw-cut-
ting machine, wood-working machinery, a large stock of
all kinds of patterns, blacksmith tools, and every thing
connected with the business, all in complete running or-
der. The above property will be sold on liberal terms or
traded for real estate or westernlands. There {8 no other
foundry withing 30 miles. A oar works kas just been
completed in the town, making it a most desirable loca-
tion for any one wishing to augsge in the business. The
reason for selling, the owner has more business than he
can attend to. Correspondence solicited.
JOHN FIDLER, Jacksonvllle, Morgan county, Ill.

The HOA
PORTABS.TE STEAM ENGINE.
AUTOMATICAL CUI/:FF RECULATOR -

BALAVCLD VilLL

R

THE BEST " MOST ECONOMICAL ENGINE «°°
SEND FOR CIRCLLAR

THE J.C.HOADLEY CQ. LAWRENGE,MASS.

ELLS’ EVERY MAN HIS OWN LAWYER

AND BUSINESS FORM BOOK. By JOBN G.
WEeLLS. A Complete Guide inall Matters ot Law
and Business Ncgﬁonations. FOR EVERY
S8TATE IN THE UNION. _&3 With full Instructions
for Proceeding Without Legal Assistance fn Suits and
Business Transactions of every description. Containing:

Legal Forms of Deeds, Mortgages. Leases, Afidavits
Depositions, Bonds, Orders, Contracts, Powers of Attor-
ney, Certificates of Citizenship, Agreements, Assign-
ments, Awards,Declarations, Demands, Letters of Credit,
Arbitration, Partnership, Releases, wins Codicils, Sub-
missions, Land Jointures, Tenants’ and Landlerds’ Re-
ceipts, Public Lands, Land Warrants, Composition with
Creditors, Oaths, Satlsfaetion of Mort ages, Pre-emption
Laws, Marriage and Diverce, Patent Laws, with fall [n-
structions to Inventors; Penslon Laws, with full Instruc-
tions to enable the discharged soldier or saflor to procure
back pa{. vensions, bounties, and all war claims; the
Laws of the Different States concerning Property Exem pt
from Execution. Collection of Debts echanics’ Liens,
Contracts, Limitation of Actions, U’sury. Qualifications
of Voters, Licenses to Sell Goods, etc_ Also, centaining
the Internal Revenuc Laws, Stamp Duties, Post-Office
and Custom-House Regulations. Const¢itutfon of the
United States, with Amendments, the whole action of the
Government in Relation to Reconstruction and the
{;reedmgn. Seals of the Different States, with descrip-

ons, etc.

There {8 no class of the community, male or female, who
have, or expect to have any property, or who have an
rights or privileges which require protection, who wi
not be greatly benefited and advantaged by the possession
of the book. It will save them money, save them trouble,
save them time, save them litigation and lawyers’ fees,
x‘a)nd lvl,'e :hem information which nobody can afford to

e without.

The Work embraces 650 large 12mo. pages,and s printed
on fine paper, handsomely bound.

ce, Cabinet Library Binding............ 82.25

Sent post-paid on receint ofjmce.

Address OHN G. WELLS,

No. 27 Clinton Place, New York.

The TOLL-GATE ! Prize Picturesentfree! An

ingenious gem! §Qobjects to
lBld_!_Address. with stamp, E. C. ABBEY, Buffalo, N.Y.

SIHLMYS 104 FHIRM TLVLE

FIRE PROOF SHUTTERS.

CLARK & C0’8 SELF-COILING ROLLING STEEL SHUTTERS (Burglar Proof), For Store
Fronts and Rear Windows, require nomachinery or balance weights, and can be applied to any opening; also Rell-
ng Wood Shutters for Stores and Dwelliags. Thousands are in dafly use, and are acknowledged the best shutters in

the world. 8end for Catalogue to

London, Paris, Vienna, and Berlin.

STEAM PUMPS.

FIRST PRIZES, VIENNA, PARIS, NEW YORK,
BALTIMORE, BOSTON.
Send for circular of recent&ntented improvements.
THE NORWALK IRON WORKS,
South Norwalk, Conn.

BLAKES PATENT
Stone and Ore Breaker

Crushes all hard and brittle substances te
¥ any required size. Also, any kind of
by. STONE for RoADS and for CONGRETE, &c.
~ Address BLAKE CRUSHER CO.,
New Haven. Conn.

UNCHING
"DROP PRESSES. Con

ACTORIES TO LET AT HAVERSTRAW,

N. Y., on the Hudson River. Two large brick fac-
tories, 1-espeut1ve|}yl 8 stories, 94x30, with extension 1
story 97x35, and three stories 90x38; abundant water
power in each; turbine and overshot wheels. Railroad
and steamboat communication with New York. For
particulars, address JOHN PECK, Haverstraw, N. Y.

ITCHING AND DRAINAGE MACHINES

furnished at a.moderate cost, cutting ditches of
any width and depth -in ground free from-stumps and
rocks. Machines worked by from foyr to six horses,and
two men will do the labor of fifty men a day at least
State and County Rights for Sale.,” Address

RANDOLPH BROTHERS,
111 Broadway, New York City.

Model Engines.

Complete sets of

Castin gs

for making sm
Model Steam kngines 13 in. bore, 8 in. stroke, price $4;
ditto 2 in. bore. 4 In. stroke, price $10, eame style as cut.
Eureka Foot Lathes only 15 Dollars, Gear Wheels and
Parts of Models. All kinds of 8mall Tools and Materi-
als. Illustrated Catalogue Free.

GOODNOW & WIGHTMAK, 28 Cornhill Boston, Mass

A NEW BOOK:
“BUSINESS on the PACIFIC COAST.”

Giving an account of every Busimess, Profession and
Trade, together with Salaries, Wages, Professional
Fees, necessary kxpenses, and Profits. By a School
Teacher. Price 50 cents. Address

L Pror. L. LILLARD, Dixon, Cal.

SAW THAT IS A SAW—S8elf-Feeding, cuts
8 inc. plank same ease as 1 inch. 1 man do like

amount of work as 8 men. A. B. COHU, 197 Water
Btreet, New York.

For the Best and C%ﬁl{
est address THE § 8
& PARKWR PRESS CO.,
MIDDLETOWN, CONN

BAKER’S

n{ Rotary Pressure Blower,

‘Warranted superior to any
other, Rotary or Reciproca-
ting. T, WILBRAHAM & BROS.

23

16 Frankford Avenue
PHILADELPHIA.

Special Notice to Deslersin and Users ot

Wood Working Machinery.
WORCESTER, Mass., May 25, 1875,

The undersigned, ha\'lnf Eurchased the entire Manu-
facturing Establishment o . BALL & CO., including
PATTERNS, PATENTS, GoOD WILL. CORRESPONDENCE,
and E\'el(‘{tiﬂﬂ% pertaining to the business (book accounts
exctla&te ), willcontinue the manufacture of Wood Work-
tng Machinery,and be prepared to furnish new machines,
or parts for repairs, as furnished by either concern {n
years past.

We shall at once remove our present Works to our new
uarters—aniting the two establishments—and be able to
urnish customers withimproved Maehinery,both in qual-

ity of stock and workmanship, and ar reasonable prices.
e would taxe this opportunity to return our thanks to
our old friends and customers, and wounld be most happy
to see them at our new quarters (26 Salisbury Street),and
would remind them that we shall continue to manufac~
ture Wood Working Machinery generally, making a ape-
clalty of Woodworth, Daniels’ and Dimension Planers,
Surfacing Machines, ’i‘enonlug Mortising, and Re-Saw
Machines, Saw Be ches. &c. Yours. res ectfully,
WITRERBY, RUGG & RICHAIFDSON,
26 Salisbury St., Worcester, Mass., U.S.A.

THE™ IM PROVED ARMSTRONG
HEATER AND LIME CATCHER.—The
best and most reliable machine made to
*)rotect Steam Boilers, with partitions

or over and under ourrents to purify
the water and Burlaps screen to preveat
BXYI impurities from entering the gumps.

parties using steam should have

one.
For partioulars ana circu-
. lars, send to
» M. KNIGHT,
MANUFACTURER,
Toledo, Ohio.

Exporxt.

MANUFACTURERS As WBLL A8 OWNERS or
PATENT RIGHTS,

who wish to exportto Eurol)e,or wish to be represented

there . can send samples or illastrat ed circulars with pay-

ticulars to the undersigned, who, after a residence of 20
ears in the U. 8., has establlshed a house in Germany for
he exclusive sale of AMERICAN GOODS,

PLANING AND MATCHING_\

T N—

BENTEL, MARGE
HAMILT O}
Sond Jfor Catalogue ond Price List.

s OHIO.

Prompt attention and perseverance have made the en-
terprise a success. Address all letters Oliz sﬁg)&lﬂes to

M. ERL ’

20 Dultplatz, Munich, Germany,
Refers to Messrs. M. Herzog & Co., 354 Broadway, and
ohn H. Knapp & Co., 17 John 8t., New York,

_ HoracoPartridge & G5, 5{ HanovetBt. Boston.

ﬁ?&ﬂey’s Cushioned Hammer

has larger capacity, 18
more durable, takes u
less room. does more an
better work with less ex-
pense for power and re-
pairs than any other Ham-
mer in use.

Guaranteed as recom-
mended. Address

Man uri
Compan 8

8YRAOUSE, N.Y.

JAMLS G. WILBON, Manager,
218 West 26th 8t., New York, and at
T & week and expenses to all. Articies
6[] 90 new spapl}esaﬂou.r. Bamples free. C. M
o LININGTON & BRO., N. Y. or Chicago.
$77 A WEEK to Male ana_Fomale ents, in therr

locality. Costs NOTHING to try it. Particula.s
FREE. P. O. VICKERY & CO., Augusta, Me.

OTIS SAFETY HOISTING

Machinery.
No. 348 BROADWAY, NEW YORK.

OTIS, BROS, & CO
Pla & Matc ,

Moulding, Re-sawing and Tenoning Machines.
Saws and General Wood-Working Machinery.
JOHN B, BSCHENCK'S SONS{ atteawan, N. Y.

8end for Catalogue. 118 Liberty bt., N.'Y. Ctty

achinists’ ols,

All sizes at low prices. E. GOULD, Newark, N. J.

A S.GEAR.,BOSTON,furnishes all Xinds of Machi-
¢ nery & Mechanical Sappliesat popular prices.

EAGLE FOOT LATHES,

With Scroll and Ciroular Saw Attach-
ments, Slide Rest, Tools, &c. ; also 3mall
Engine Lathes, Metal Hand Planers, &e.
Neatest designs, superior finish oW
Prices. Our new Catalogue describes
hese and every tool necessary for the Am-
ateur or Artizan. Send for it.
WM. L. CHASE & 00.,
95 & 97 Liberty 8t., New York.

PATENT
P

lan.i.ng & Matchi.ng
and Molding Machines, Gray and Wood’s Planers, Self

olling Saw Arbors, and other wood- working machinery.
8. A. WOOD'S MACHINE CO., ; 91 Liberty 8t., N. Y.
Send for Circulars, etc. 67 Sudbury 8t., Boston.

Barnes’ Foot-power Scroll
Saws and Lathe.

An entire REVOLUTION in the con-
struction of foot-power machines!
The old style thrown aside when these
¢ are known! Thousands now in use!
$1,500 to $2.000 per year made using
them. One person out of every three
who send for catalogues of these ma-
chines buys one. 8ay what paper
you read this in, and address

W. F, & J. BARNES,
Rockford, Winnebago Co., 16
Box 2044.

OR SECOND HAND MACHINERY—Apply to S. C.
_HILLS. 51 Cortlandt Street.Ngw York.

Machinist’'s Tools.

e Lathes, Planers. Upright Drills, Hand and
Chucking Latches, Boring Machines. and other tools of
heavy weights, first class stock and workmanship. Prices
to sult the times. Send for Illustrated Catalogue.
LATHE & MORSE TOOL CO.. Wercester, Mass.

Portaple Engine, 2, 5,6,50.p. Some-

thing new, best for price. Ciroulars.
Cras. PLACE, 108 Reade St., N. Y.

Boult’s Patent

Reverse Motion
Paneling, Vartiety
Moulding and

= Dovetalling
Machine
cuis Panels o}
any design or
style of mould in
the solid woed
with neatness
and dispatch. Is
a first class
Shaper, Edge
and Scroll
wMoulder.
Does general
Dovetalling with
thick or thin
stufls, Stmple,

En

TheM}ers

Durable, and Efictent.

g Send for Pamphlet and
Sample of work.

Improved Solid 8teel Cutters for
all kinds of Variety Moulders
made to order, and warranted

by the
B. C. MACHINERY CO.
Battle Creek, Mlcil

Catalogue for 1875,

00T LLATHES, 815 and upwards,—Keystone

ortable Forges., Ffeetwood Scroll saws, Machinist's,

Blacksmith’s, Model Maker's, and Carver’s Tools and
fine Hardware.

. J. WILKINSON, & CO., Boston. Mass,

¥~ Headquarters for any thing in the Haraware line.

Water Wheels,

More than four times a8
many of Jas. Leffel's Im-
roved Double Turbine
vater W neels {n operation
than any other kindg,
sizes made, rangiog from
5X to 96 1n, diam., under
heads from 1 to 240 1t. Suc-
cessful for every purpose.
P Large new pamphlet, the
n finest ever published, con
tainfug overs0 fine {llustra
By tions, sent free to parties
£ interested in water power,
JAS J & C

. 0.
Springfield, O., & 109 Lib-
erty St., New York City,

TRADE ENGINE,

o—
Noiseless in - operation—Perfect
in workmanship—all light parts
of Cast Steel.

Every Engine indicated, and
valve corrected to give the high-
est attainable results.

Warranted superior to any
sem{ - portable ngine {n the
market.

Send for Price List and Cir-
cular.

HERRMAN & HERCHEL-
RODE M’'F’a. Co.,
Dayton, Ohio

MAGNETS—Permanent Steel Magnets

of any form or #ize, made to order by F. C. BEACH
& CO .. 46 Canal 8t.,, New York. Makers of the cele-
brat«:a Tom Thumb and Miniature Telegraph Instru-
ments.

‘Beautiful French Of1 Chromos, size 9x1]

ounted ready for framingl.‘sem é)ostpa&i
for ONE OLLAR. _Grandest
chanceeveroffered to Agents. For [lmmc-
ulars send stamp. Address F. P. Gluck,
New Bedford, Mass,

YALE
IRON WORKS,

New Haven, Conn.,
Builders of the YALE VERTIOAL
the best and most Hconondeal,
either forland or marine use; also
¥ MowrIzONTALS, with or without
. zfr_the Rider Cut-oft.

A SPxcIAL TooLs made to order,
all at prices that defy competi~
. Send for Circular.

1 For cutting bustnest
STENL DIES Stencils, all sizes. Als
complete ouTFITs for Clothing Sten
ofls and Key Checks, with which young men are makins
from §5 to $20a day. $end for Catalogue and samples to
8. M, SPENCER, 117 Hanover St., Boston, Mass.

AGENTS WANTED.

Men or women. $34 a week. Proof
furnished. Business pleasantand nonor-
able with no risks. 16 page circular
andValuable Samolesfree. &3~ A pestal-
card on which tu send your address
costs but one cent  Write at once to
F. M. REED. 8TH ST.. NEW YORK.

A L
ES, & BOILER8, VENEERING
& SHE AVES, for. mnnmlmanPower. otc.etc.
T. R. BAILEY & VAIL, Lockport, N. Y.

MACHINERY.

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGS, BELTING, &
&e. Send for llustrated Catalogue and Price List.

" GEORGB PLACE & CO.,
121 Chambers & 103 Reade 8ts. N.Y. City

THE IMPROVED

NIAGARA STEAM PUMP,

98 0 97 Peari St.. Brookiyn, N.P.
Agency at 40 John St., New York.

Hubbara & Aller.

SOLE MANUFACTURERS,
ENGINES AND BOILEKS,

Pulleys,Sharting and Hanger:
a Specialty.

PIERCE WELL AUGER

Company offers $1,000 toany one that will suceessfully compete
with them in boring a 20-inch well, through soapstone and sand-
stone, and in taking up and passing bowlders and loose. stones.
Agents winted in every State. $25 PER D%V CUAR-
AN D. B8eadfor Catarocux. Fri Ada

EE. ress
CHAS. D. PIERCE, Peru, Illinois,

‘ = LASS MOULDS, for Fruit Jars, Lamps
Botties, Ink Stands,etc., made by H. BROOKE
15 years COR. WHITE and CENTRE 8Ts., N.Y. For any
thing new in glass, you will reaulre & mould (or die).
KEvery description ef moulds for glass, rubber, zinc,
etc. Send model or drawing, inclose stanp.

FOR EVERY r*OSSIBLE DUTY

S0 F.BLAKE MFG CO.79%81 LIBERTY STNY.
CAUSEWAY & FRIEND STS.BOSTON.
50 CANALST.CHICAGO.

STRD FOR ILLUSTRATED CATALQGVOT..

TENTH INDUSTRIAL EXHIBITION,

UNDER THE ATUSPICES OF THE

Mechanics' Institute of San Francisco.

Manufacturers, Mechanics,and others are advised that
the above EXHIBITION will be opened in San Francisco
on the 17TH DAY OF AUGUST next, and continue open at
least one month.

The Board of Managers invite all who desire to exhibit
to send in their applications for space, without delay, to
Mr. J. H. CULVER, Secretary, 21 POST ST., SAN FRAN-
01800, CAL., who will promptiy answer all fn(}lnlﬂeu,

,ooonersonu. from all parts of the Paelific, visited
t'ge lagt “xhibition, to see what could be learned or pur-

ANUAL OF PATENT LAW AND “SALE
OF PATENTS.’’ For Inventors and Manufactur-
ers. Commended by this g_gper. Postpaid 50. Ad-
dress, for olrculars, W, K. SIMONDS (Counseilor in
Patent Law), Hartford, Conn.

Manufacturer,

Pawtueket, R. 1.

Ladies Can make §5a day in their own City or Town.
Address ELLis M'F'G Co., Waltham, Mass,

WORCESTER FREE INSTITUTE,.

8chool of Applied Science. For catalogue, address
Pror. C. 0. THOMPSON. Worcester, Mass.

GOLDEN HARVEST FOR AGENTS.—
Brooks' Patent Diamond 8teel Knife and Scissors
harpener {8 gertacnon; latest and best selling invention
out; price $8 per hundred; sent €. O. D. by sending 20
per cent of amount of order. Sllver—]plaud sample, ele-

gantly finished, with cireular, lg malfl, for 3 cents.
R. L. FLETCHER, 111 Chambers 8t., New York.

© 1875 SCIENTIFIC AMERICAN, INC

an Franci and the United States.

S8an Francisco, with its population of a quarter of one
million, is in intlmate relations with Japan, China, Aus-
tralia, Mexico, Hawaiian Islands, British Columbia, the
various Islands of the Pacific, and contiguous domestic
Territory. There is no charge for ExhibitionSpace; and
power for driving machinery, etc., is furnished free.

By order of the Board, A. §. lfALLIDIE, Prestdent.

BIGELOW ENGINE

The Chenlgest and Best Portable Engine offered to’the

Public rice, 4 h.p., $300; 6h.p., $400; Th.p. $47%; 8%
h.E..OMO: 12h.p., 3'1125; 15h.p., 800.

rice of Stationar Engmes: 4h.p., $150; 6 h.p,, $118;
Tto8% h.p.. $225; 1Zto 15 h.p., $300.

Send for Illustrated Circular and Price List.
H. B. BIGELOW & CO.,
New Haven, Conn.

STEVENS' MITRE BOX
The best machine ever invented ; sets to any angle,and
will last foryears. Price %n.oo, Sent to and address, en
receipt of price. G. M. S8TEVENS, P. O. Box 1%86
Portland, Me.
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Advertisements,

Back Page = = = = - - 31.00 a line,
Inside Page = = = = = = 93 cents a line.
Engravings may head advertisements at the same rate
per line, by measurement, as the letter press. Ad-
vert t8 must be r d at publication office a8

early as Friday morning to appear in next issue.

OGERS’ TANNATE OF SODA BOILER

SCALE PREVENTIVE. JOS. G. ROGERS & CO.,
{dxzidison. Ind. (&~ Send for book on Boiler Incrus-
ation.

ANSOM’S CONDENSER saves Twenty-five

per cent fuel, or will give that much more power,
and’ will reduce boiler pressure 25 Ibs. to square inch.
Send for Circular to T. SAULT, Gen’l Ag’t, New Haven,
Conn.;orI. L. ALBERGER. Treas., Buffalo, N. Y.

FI\WIST DRILL GRINDING MACHINES, EX-

vanding Boring Bars, Self- Feeding Hand Drills, Ro-
tary Shapers, Planers, Drilling Machines. C. VANﬂAA-
GEN & 80 ., magers of improved Machine Tools, Phila.

T, \OR BEST STEEL STAMPS, address J. W.
STRANGE, Bangor, Me.
PROVIDENCE, R. I.

J W. Strange: Dear Sir—Having used steel stamps of
your cutting for many years, we prefer them to those of
any other make. For correct form of letters and for
clearness of imoression of very fine stamps, gou cer-
tainly excel. Yours truly. DARLING. BROWN & SHARPE.

OR SALE.—THE BEST THING ON THE
Continent. An inexhaustible Bed of Phosphate of

lime. Located with everg advantaﬁg. ress,
3. B. LEITNER Geneva, Ga.

PATENT-

OLD ROLLED
_SHATFTING.

Ltue aaG sl obie SoaTilug awe 15 per ceuv greatel
strength, a finer finish, and {s truer to gage, than an
other in use, renders it undoubtedly the most economical.
‘We are also the sole manufacturers of the CELEBRATED
CoLLINS' PAT. COUPLING, and furnish Pulleys, Hangers
etc.,of the most approved std'les. Price list mailed on
application to JONES & LAUGHLINS.

Try Street, 2nd and 8rd Avenues, Pittsburgh, Pa.
190 8. Canal st., Chicago, I11

8 Stocks of this Shafting {n Store ana 1or sale by
FULLER, DANA, & IFFITZ, Boston, Mass,
GEO. PLACE & CO., 121 Chambers street, N. Y.

PIERCE & WHALING Milwaukee, Wis.

Todd & Rafterty Machine Co.

MANUFACTURERS OF
The celebrated Greene Variable Cut-Off W: Lowe 8
Patent Tubular and Flue Boflers; Plain Slide Valve Sta-
tionary, Hoisting, and Portable 'Englnes. Boilers of all
kinds. Steam Pumps, Mill Gearing, Shafting, &c., Silk,
Tow Oakum, B?ngle, Rope, Flax,and Hem Mactﬁnery,
Agents for the New Haven Manufacturing Co.'s Machin-
ist’s Tools; for Judson’s Governors and Stop-Valves;
Sturtevant Blowers; and Differential Pulley-Blocks,
WAREROOMS, 10 BARCLA ST., NEW TYORK
WORKS PATERSON, NEW JERSEY.

Trow’
NYCITY DIRECTORY

Vol. Lxxxix.,

FOR YEAR ENDING

May Ist, 1876,
IS PUBLISHED,

And canbe obtained from our Canvassers, or on
application at

TRADE
MARK.

THE COMPANY'S OFFICE,
CENUINE
MANUFACTURED ONLY BY
A first-class house of Im:\il standing, with business
chase of sgy article (patented preferred) of large con-
with full particulars. to X

MPORTANT FOR ALL LARGE CORPO-
centrolling, with the utmost accuracy, the motlon of a
BUERK., P. O. Box 979, Boston, Mass.

thority from we will be dealt with according to law

No. 11 University Place,
QCO&
* *
N
b. ARTHUR BROWN & CO,, Fisherville, N.H.
Premises in the best part of the City of London, Eng-
sumption for domestic use. Cash advances toany amount
Eng}and. Apgl s . Y. 2.,
HAYWARD ONS, 58 8t. Paul’s Churchyard, Lon-
RATIONS AND MANUFACTURING CONCERNS.—
tchman or patrolman, as the same reaches different
J. E.
N. E.—T 1s detector 18 covered by two U. S. Patents.
IIIIIII“HJ WROUCHT

New York City.
The Standard—Best Stock—Finest Finish,
0 PATENTEES AND MANUFACTURERS.—
and, is open to arrange for the sale or exclusive pur-
might be made. The highest references in America and
don England
uerk’s Watchman’s Time Detector, capable of
wal
stations of his beat. Send for a Circular
Parties using or seiling the e instruments without au~
IRON

BEAMS & G/IRDERS
THE Union Iron Mills, Pittsburgh, Pa.

The attention of Engineers and Architects is called
to our improved Wrought-Iron Beams and Girders (gat-
tented), in which the compound welds between the stem
and flanges, which have proved so objectionable in the old
mode of manufacturing, are entirely avoided. Wearepre-
pared to furnish all sizes at terms as favorable as can be
obtained else where. For descriptive lithograph address
Carnegie Brothers & Co., Union Iron Mills, Pittsburgh.Pa

Machinery ot lmproved Styles for makin
HE VES

SHINGLE ADING, AND STA

Sole makers of the well known IMPROVED LAW’8 PATENT
SOINGLE AND HEADING SAWING MACHINE. For circulars
address TREVOR & CO., Lockport, N. ¥,

ICHARDSON, MERIAM & CO.,
Manufacturers of the latestimproved Patent Daniels®
and Woodworth Planing Machines Matching, Sash and
Molding, Tenoning, Mort{sing, Boring, Shaping, Vertical
and Circular Re-sawing Machines, Saw Mills, Baw Arbors,
Scroll Saws, Rallway, Cut-off, and Rip-saw Machines,
8poke and Wood Turn{ng Lathes, and various other kindé
Sent ‘0 BpphcaIon.  Madafaciony. S W ormatir ot
. Ty orcester, Mass.
Warelouse, 107 Liberty Street, New York. enters n

ASBESTOS ROOFIN

ASBESTOS ROOF COATING, for restoring and
Eswgg CEMENT, for repairing leaks around Chimneys,
OOFING PAI

‘33%°$8§ ﬁ{i%?i FELT and CESLENT

ASRESTOS BREk e exTRed

All ot these materials are g)rrepared ready for u

Send for [liustrated Pamphlets, Price Lists, etc. Liberal
Also for sale by

DOWNIE, TRAINER & CO., Boston,

R. H. IVES & CO., Montrea

KTIRKWOOD & D UNKLEE,Chicago.

T,

MATERIALS

T outside work, ready for use.

TQ

adapted for steep or flat reofs in all
s climates.
reser 'ing old Roofs.

ormer Windows, etc. In 101b. pails.

b a strictly first-class article, superior body, rich color.
0

In palls, kegs, and barrels.
FELTING, for Steam Pipes, Bollers, etc.

In regular sizes of rope, from 3 to 134 inches diameter.

se, and can be easily applied by.any one.
1 inducements to General Merchants and Dealers.

¥ Infringers and the public are cautioned. _g&9

{ B W. JOHNS, 87 Maiden Laue, N. V.

PORTLAND CEMENT

For Walks, Cisterns, Foundations, Stables, Cedars,
Bridges, Reservoirs, Breweries, etc.

Remit 6 cents g;)st&ge for Practical Treatise on Cements.

S. L. MEROHANT & Co., 76 South St.,New York

Fimery Wheels {\ EANITE]
STRInShROEEERARE o,

Wilson’s Business Directory of
New York City,

1875-1876. Vol. xxviii.
POOKET S1zE, containing the names of all irmsand in-
dividuals engaged in ANY BUSINEsSS in New York City,
dulﬁ classified under their appropriate headings.

INDISPENSABLE to every merchant or manufac-
turer buying or selling goods In this city, enabling him
to see at a glance the names of all firms engaged in any
line of business. Price $2.50.free by malil.

THE TROW CITY DIRECTORY CO.,
11 UNIVERSITY PLACE, N. Y.

LANERS,

ENGINE LATHES, DRILLS,&c. Send for Price List.
NEW HAVEN MANUFACTURING CO.,
New Haven, Conn.

Steam Super-Heaters,

Set under boilers, or in separate furnace, will supply Dry

Steam of any required temperature, and save fuel.
HENRY W. BULKLEY, 98 Liberty St., New York.
For showing heat of

Pyr Ometel‘s, Ovens, Hot blast pipes,
Bofler flues, Super-Heated Steam, O11 Stills, &c.
HENRY W. BULEKLEY, Sole Manufacturer,
98 Liberty St., New Yark.

Fullparticulars how torepair eld ones,
save reshingling, prevent decay, and
Stop Leaks, effectuslly and Cheaply,
in roots of all kinds. Seund postal card to
“*Box1761, N. Y.’ giving youraddress,
and receive Book (100 pages) frea, with
simple directions how tolay new roofa, |
DOYOUR OWN PAINTING
snd sgve money. Write at once.
# N.Y.Slate Roofing Co, /
Boston,Philadeiphia, and 8 Cedar St.,,N. ¥

Portland 'Gement.

From the best London Manufacturers. For sale b
RBAND, 55 Cliff 8t., N. Y.
A Practical Treatise on Cement furnished for 2 cents.

¥ T. V. Carpenter. Advertising Agent. Address
Box Ti8, New York city.

DAMPER B E s AxD LEVER

REGULATORS GAGE COCKS.
MURRILL & KEIZER. 44 Holliday St., Balt.
B SEND FOR 1LLUSTRATED CATALOGTE

A.J. Bicknell & Co.. 27 Warren St.,N.Y.

Excelsioy
Fortable

OOKS FOR BUILDERS.

“Lowest Priced and BEST.

K3 (]
Do Your Own Printing
$ Press_for cards, labels, envelopes, etc.

Larger sizes f or la.icer work.
BusinessMen dotheir printing and
advertising, save money and increase
trade. Amateur Printing,dclight
" .3 fulpastime for sp?lre hours. BOYS
r e havegreat fun and make moncy fast
PPl'lllhng' at pl]'inling. Send two smmpsgor full
catalogue pressestype etctothe Mfrs

resseS SRRy

THE BEST INJECTOR

For Locomeotive and Stationary Boilers.
FRIEDMANN’S PATENT.
Over 15,000 Now in Use Here and in Europe
Throws more and hotter water, with less steam. than
any others. It hastwo Waterways, fixed Nozzles, and no
movable parts to get out of order.
NATHAN & DR](E)YFUS, Sole Manufacturers

108 Liberty St.,, New York,
I Send for Catalogue.

EOGARDUS’ PATENT UNIVERSAL ECCEN-

TRIC MILLS—For grinding Bones, Ores. Sand, Old
cibles, Fire Clay. Guanos, Oil Cake, Feed, Corn,
Corn and Cob, Tobacco,Snuff, Sugar, Salts, Roots. Spices
Coftee. Cocoanut, Flaxseed, Asbestos, Mica. etc., an
whatevercannot be ground by other mills. Also for Paints,
Printers’ Inks,Paste Blacking,etc. JOHN W. THOMSON
successor to JAMES BOGAEDUS, corner of White and
Elm Sts.. New York.

N_ll YE’S
MillFurnishingWorks
are the largest In the United States. They make Burr
Millstones, Portable Mills. Smut Machines, Packers, Mill
Picks, Water Wheels, Pulleys and Gearing, specially
adapted to flour mills.  Send for catalogue,

J. T. NOYE & SON, Buffalo, N. ).

HEMICAL LABORATORY.—Analyses—Agsays—Ad-
vices, A. BOURGOUGNON, 91 Duane 5t., cor.B’dway.

Machinists’ Tools.

EXTRA HEA VY AND IMPROVED PATTERNS,
LUCIUS W, POND, MANUFACTURER,
Wercester, Mass.
e AEROONE S LREETE it
Planers, 7, s X7
ters a Specialty. 7

This _important t
GAS FI
and cheaply. An g
two men with ol

for all sizes of pipe:
than any machine

and W.

TERS and MACHI.
TING! NO BEVE.

ples goes with the machine.
THE CHASE MANUFACTURING COMPANY,

Send for Circular. 12
For Sale by Morris, Tasker & Co., Philadelphia, New York, and Boston.

CHASE’S

Pipe-Cutting and Threading

Machine.

ool 1s designed to flll a want long felt by STEAM AND
'18TS, for cutting and threading pipes rapidly
rentice boy, with one of these, can do more work than
appliances, under the old system. NO PIPE SPLIT-

INSIDE OR OUT! It cuts threads and makes nipples
8, from 3 to 2 inches. Weighs only 1001bs. Stronger
made. AAft‘llclll ssest of collars and lengths for making nip-

re

Q FRONT SIREET,NEW YORK.

H. Banks & Co-. 34 & 86 South Canal St., éhlcago.

Muon & Co.’s Patent Ofices.
Bstablished 1846.

The Oldest Agency_ﬁ;Solioiting Patents
in the United States.

TWEN1Y-E1GH1 YEARS EXPERIENOR.

MORE PATENTS have been secured through
this agency, at home and abread, than through any other in

the world.
They employ as their assistants a corps of the most ex-

perienced men a8 examiners, specification writers, and
draftsmen that ean be tound, many of whom have been se-
ected from the ranks of the Patent Office.

SIXTY THOUSAND inventors have avalled
themselves of Munn & Co.’s services in examining their in-
ventions, and procuring their patents.

MUNN & CO., in connection with the publication of the
BSOIENTIFIO AMERIOAN, continue to examine inventions
confer with inventors, prepare drawings, specifications, and

ts,attend to filing appli in tho Patent Office
paying the government fees, and watch each case step by
step while pending before the examiner. This is done
through their branch office,corner F and Tth Streets, Wash-
ngton. They also prepare and file caveats, procure design
patents, trad ks, and rei attend to re) d cases
(prepared by the inventor or otherattorneys), procure copy-
rights, attend to interferences give written opinions on
matters of infringement, furnigh copies of patents: in fact
attend to every branch of patent businsss poth in this and
n foreign countries.

Patents obtained in Canadsa, England, France, Belgium
@ermany, Russia, Prussia,” Spain, Portugal, the British
Oolonies, and all other countries where patents are

granted.

A special notice is made in the BONTIFIO AMERIOAN Of
all inventions patonted through this Agency, with the
name and resid of the p Patents are often
sold, in part or whole, to persons attracted to the invention
by such notice.

A pamphlet 0110 pages, containing the laws and full di-
rections for obtaining United Btates patents, also a circular
pertaining exclusively to Foreign Patents, stating cost for
each country, time granted, etc., sent free. Address

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

Brawnor Orrics—Oorner F and 7th Streete
§'aahington . C.

Shaping Machines
Have novel device for changiag

length of stroke while in m:

alsg, automatic down feem
F_quick return.  Four sizes.
& Patented 1868, 1871, 1874.
Wood & Light Machine Co,
/ Worcester, Mass.

["A Manufacturers of all kinds of
lron Working Machinery
Shafting, Pulleys, &c.-

A Niagara
ez SteamPumpWorks

ESTABLISHED 1862,
CHARLES B. HARDICK,
No. 23 Adams Street,
BROOKLYN, N.Y.

THE SIXTH
Cincinnati

Industrial
Exposition

Opers for the reception of goods Aungust 2, 1873.

Opens to the public September Sth, and continues
open until October 9th.

16 S BAND
DEPARTMENTS,

and an extended premium list in medals and gold coin.

Machinery Tested and Fully
Reported upon.

Send for rules and premium list, and blank applications
for space.

FRANK MILLWARD, Sec’y.

TS

Address JOHN A. dOEBLING S SONS, Manufactur-
ers, Trenton, N. J., or 117 Liberty 8t., New York.
‘Wheels and Rope for conveying power long distances.

Tmproved Foot Lathes.

o~
&5 Small Engine Lathes, Small Gear
1 Cutters, Hand Planers for metal, Ball
i Turning Machines, Slide Rests ‘Foot
8croll Saws for light and heavy
M work,Small Power Scroll Saws, Foot
Circular - Saw
readers of this
N.H BA

Machines. The very
Exﬁ)er have one of them,
WIN, Laconia N H

Man
Catalogues free, .
Just the articles for Artisansor Amateurs.

best,

PERFECT

NEWSPAPER FILE.
20:-
The Koch Patent File, for preserving newspapers

ines, and psmghleu. has been recently lmprrlt,)veni
and price reduced. Subscribers to the SCIENTIFIC AME-
RIOAN can be supplied for the low price of $1.50 by mafl,
or $1.25 at the office of this ga‘a er, Heavy board sides;
inscription, ** SCIENTIFIC AMERICAN,' in . Ne-
ocesaary for every one who wishes to preserve the paper

Address MUNN & CO.,
Publishers SAENYIFIQ AMERTCAN,

© 1875 SCIENTIFIC AMERICAN, INC

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

W. B, Franxuy, V. Pt J. M, Avraw, Predt,
J. B. Pmrcx, Sce

HABRTFORD, CONN.
NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

Saves ten to menty}Per cent. CHALMERS SPENCE CO.,
foot E. 8tb Street Y.:1202 N. 2nd St . 8t. Louis. Mo.

Steel T'Fuli;;mfeaer.

JULY 8

PATEN- =

TED

Adopted and in use by U. S, Navy. Porzule by dealers,
Send_for Circular. HE CHALMERS SPBNCE CO.
foot E. 9th Street, N. Y., Agents for the U. 8.

OF THB

SCIENTIFIC AMERICAN,

FOR 1875,
THE MOST POPULAR SCIENTIFIC PAPER

IN THE WORLD,
THIRTIETH YEAR.

VOLUME XXXIL-NEW SERIES,

The publishers of the SCTENTIFIC AMERICAN
beg to announce that on the second day of January,
1875, a new volume commenced. It will continue
to be the aim of the publishers to render the con-
tents of the new volume more attractive and use-
ful than any of its predecessors.

To the Mechanic and Manuf acturer.

No persou enguged in any of the mechanical pur-
suits should think of doing without the SCIENTIFIC
AMERICAN, Every number contains from gix to ten
engravings of new machines and inventions which
cannot be found in any other publication.

The SCIENTIFIC AMERICAN is devoted to the
interests of Popular Science, the Mechanic Arts,
Manufactures, Inventions, Agriculture,Commerce,
and the industrial pursuits generally ; and it is val-
uable and instructive not only in the Workshop and
Manufactory, but also in the Household, the Li-
orary, and the Reading Room.

TERDMS,
One copy, one year (postage included).......$3,20
One copy, six months (postage included).... 1,60
One copy, three months (postageincluded).. 1,00
One copy of Scientific American for one
year, and one copy of engraving, ¢ Men
of e 10.00
One copy of Scientific American for one
_year, and one copy of “Science Record”
FOr1876 .. veiiiiiiiiiiiiiieans 5.20

Remit by postal order, draft, or express.v
Address all letters and make all Post Osfice or-
ders and drafts payable to

MUNN & CO.

87 PARK ROW, NEW YORK

HE ¢“Scientific American” is printed with
CHAS. ENEU JOHNSON & C ).’S INK. Tenth and
bard Sts., Philadelphia and 59 Gold 8t. New Yorg






