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IMPROVEMENTS NEEDED IN THE NEW NAVY.

It is probable that the United States Congress and
administration have carried out recently no more
popular movement than the creation of a new navy.
The efforts of American engineers and inventors have
alike contributed to the result seen in the production
of our ‘‘white squadron.” But a few weeks have
passed since a further triumph for American skill was
chronicled in the success of American armor plate when
subjected to the competitive trial. The new navy is
small but highly efficient, and is kept in constant
service, thereby insuring its readiness for service when
needed. A few years only are required to bring this
country well to the front as a naval power. At the
! present day the efficiency in all senses of a single ship
may outweigh the value of a number of slower and
more vulnerable vessels of an older type.

While the navy is satisfactorily progressing, it has
become very evident that the new type of fighting ves-
sel requires a higher grade of skill on the part of the
crew. The breech-loading guns served by electric or
mechanical elevators, the rapid-fire guns, the machine
guns with their breech mechanism, the perpetual
change in the direction of improvement of charge, gun,
carriage, and training mechanism exact more skill on
the part of the actual manipulators of the pieces than
was formerly looked for. The actual working of the
ship, instead of depending upon the handling of her
canvas under the control of a single officer, is a compli-
cated affair. Even the stokers play an important part
in the attainment of the highest speed, while in the en-
gineering department each man hascomparatively deli-
cate interests intrusted to his care.

It is so throughout. The war ship is now a composite
mechanism, under control of two great divisions, the
captain’s and the engineer’s department; while in
fighting, the gunnery department needs a distinct
recognition.

The navy of to-day is unquestionably deficient in
properly trained men. The traditions of an extinct
phase of the service, that of sailing ships, pervade the
The men who actually work and control
the whole of the complicated mechanism are still con-
sidered subordinates, not only for the time, but forever.
The road to promotion from the ranks to the grade of
officer is so hard to travel that a sailor rarely graduates
as an officer. The latter is generally a graduate of An-
napolis, who has had but a slight experience of the work
of the crew of a modern ship, but he is unhesitatingly

put in command of these very elements, whose nature
| is known to him chiefly by tradition.

A feature of the new service as affecting the crew is
the comparative idleness of their existence. The con-
stant handling of the sails and overhauling of the rig-
ging and attention to the multifarious work of the old
sailing ship are no longer required. Idleness is un-
questionably bad for the morale of any body of men.
It is an evil which extends to the officers, but it has a
cure within reach.

By legislation, the step from the ranks into the
higher grades of service leading to the commander’s

3383 | ‘higher ranks should be made not only possible, but

should be encouraged. The inducement of certain
promotion for merit should be held out to every recruit,
and the service afloat should be organized to facilitate
such advancement. Each ship should, in a certain
sense, be made a school ship, where the men would ac-
quire knowledge of steam and electrical engineer-
ing as well as of navigation, and the science of modern
gunnery should be practiced and carefully studied.
The carrying out of this plan, with designated exam-
inations for promotion, and with mandatory laws to
fulfill such ends, would revolutionize the service. The
enlistment of native Americans would become no
longer a rarity, and the old-time much-abused Jack
Tar would become a relic of the past. The college-bred
man would enter the ranks with every confidence that
his past work would insure rapid advancement. The
intelligent mechanic would find nothing too abstruse

13304 | in problems of navigation for him to overcome, and his

mechanical knowledge would be of the greatest value
to the service as well as to himself, in securing his pro-
motion.

The distinction between officer and man, the relation
of subordinates to those commanding them, so neces-
sary to organization, would not suffer. It is an old
theory that to know how to command one must know
how to obey. It is hard to believe that better material
for war commanders could be found than in those who,
by sheer industry and force of character, had worked

3384 | their way up from the ranks.

The officers of a modern ship would be obliged to
have more intimate relations with their crews in the
way of organizing the statutory study and examina-

asee | tions which such a system would exact. They would

be given far better material to command, and the
presence in their ships of a progressive body of actual
workers as ecrews would in every way prove a tonic for
the entire service.

Our navy, as regards material, ships, armor and ord-
nance, to-day is in the first rank among nations. All
that is now needed is more ships and proper crews.
' The ships are being rapidly built. Congress might

© 1892 SCIENTIFIC AMERICAN, INC.

supplement the work so well in progress by providing
for the improvement of the status of recruits, and there-
by securing intelligent and superior men for the naval
service.

-t

An Auger Patent Case.

In the Queen’s Bench Division, recently, before Mr.
Justice Mathew, sitting to take chancery business for
Mr. Justice Stirling, the case of Whitehouse vs. W.
Gilpin & Co. (limited), came on for hearing. Mr. Moul-
ton said this was an action brought by Mr. Cornelius
‘Whitehouse, Cannock, Staffordshire, against William
Gilpin & Co. (limited), also of Cannock, for an infringe-
ment of a patent for making a certain kind of auger,
known as the solid-winged double thread auger, an ex-
ceedingly effective tool, and one which was now very
largely in demand. In 1868 Mr. Whitehouse invented
an auger and took out a patent for it, proposing to
make it by means of casting it very nearly in shape un-
twisted, and then finishing it by boring it, twisting it,
casehardening, and finally sharpening it. But that
manufacture was a total failure. The metal which
could be got by casting was not hard enough for the
purpose unless it was casehardened, and if it was case-
hardened it became too hard to bore or sharpen. Be-
tween these two difficulties the whole thing was a
failure, and it never was put in the market. There
was another way of making an auger which was also
tried. The tool was made of steel, the wings were
forged first, and open, and then they were bent down
and welded to the edge of the thread. That plan was also
o failure, and the tool was not placed in the market.
In 1886 the plaintiff hit upon a totally different way of
making this same auger, and this was the subject of
this patent. He took a piece of tool steel and drew it
into a blank with a lump of metal at the ends. He
then stamped the steel, in its half finished form, be-
tween two dies; then the usual process of twisting
was followed, and finally, after drilling, the polished
auger was produced. A patent for this plan was taken
out by the plaintiff in 1886, and so great was the sue-
cess of the invention that in 1887 he sold in round num-
bers 14,000 augers ; in 1888, 19,000 ; in 1889, 32,000 ; and
in 1890, 37,000. In 1891, 28,000 were sold, but there had
been a falling off, because, as plaintiff alleged, de-
fendants, who used to buy augers of him, took to mak-
ing them themselves, and undersold him in the market,
thus causing him damage. Mr. Justice Mathew:
‘What is the point here ? Mr. Bousfield : We say this is
an old process, which could not be patented. Mr.
Justice Mathew: And I suppose Mr. Moulton says
there is nothing to prevent what seems to be old from
being new. Mr. Moulton: Yes; that is what I say.
Mr. John Willcox, die manufacturer, said he had made
the dies for plaintiff. In cross examination, he ad-
mitted that if he had never made a die of the descrip-
tion at all, but had seen the auger, and had he been
told to make a die for a blank for that auger, he would
have known what shape to make it. Mr. Justice
Mathew said that ended the case. The invention was
ingenious, but it was not new. The action would be
dismissed with costs.

-
\ g

Explosions of Coal Dust in DMines,

In the course of a lecture recently by Professor
Harold B. Dixon, at the Owens College, Manchester,
on “Coal and Coal Mining,” he directed attention to
the evidence which has been accumulated regarding
the action of finely divided coal dust either in promot-
ing or aggravating the intensity of explosions pro-
duced by fire, or, on the other hand, by igniting itself,
and causing an explosion in mines. He said the ques-
tion which was being considered was this: Is dust
capable of creating a flame when it comes in contact
with a large flame such as may be produced by a
blown-out shot or by an explosion of gas and air? It
was not supposed that an ordinary naked light in a
mine would suffice for an explosion of coal dust and air.
There must be first a great disturbance to raise the
dust, and mingle it with the air, to make it an explosive
mixture ; and there must be a great heat locally applied
to initiate the explosion. But when once this had been
set up, a flame might extend so far as there was the
coal dust lying on the floor or sides; and the damage
done by it was comparable, at all events, with that
caused by an explosion of fire-damp and air. This was
a view frequently urged ; and, in support of it, the
lecturer tried a few experiments. He showed that fine
dust falling on a flame wiil give off flame and sparks,
and that when mixed with oxygen an intense flame is
produced. The difficulty he added, was to obtain the
requisite proporvions of coal dust and air to make an
explosive mixture,

P S
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The Keynote of anx Auditorium,

In rooms of poor hearing qualrties Dr. Ephraim Cut-
ter says: Every hall or church bas its keynote, and the
audience will hear better if the speaker’s voice is pitched
and held to the keynote of the ¥oom. I'o find the key
note, sing the natural scale slowly evenly, and smaot
ly, or play this scale on piano oy organ. The
which is most prominent is the keynote.
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Scientific Digger Indian Surgery.

The poor Digger Indians, of California, are among
the lowest tribes of America, who, prior to emigration
there, in 1849, lived upon spontaneous production, such
as they could kill with bow and arrow, and grasshop-
pers, which I have seen there, which they captured by
hundreds of bushels at a single capture. During my
travels there from saw mill to saw mill, when I titted
and inserted my saw teeth in circular saws at the mills,
I met with gentlemen who related curious incidents of
these Diggers, as they are called, and among them this
exceedingly interesting and curious method they had
of dealing with a compound fracture :

I was inserting teeth in a saw for a Mr. Wilcox, in a
mining town then called Fiddletown, in Sierra County.
Moss of the yellow metal was obtained by running
tunnels under a steep bluff and washing it in a brook.
At the head of the town was their saw mill, and about
five or six miles from there was an Indian campudia (a
camp), where several hundreds of these diggers lived.

A saw mill, to them, was a great curiosity then, and
nearly every day some of this tribe would visit this mill.

One day, about twenty of them were there, and,
it being chilly, most of them stood in front of the fire
under the double flue boiler, when a very sad accident
occurred, by the collapse of the flues, scalding Mr.
Hozxey, one of the owners, so that the poor man died
about four days after the accident, and it burned sev-
eral of the Indians, and blew one poor old mohalie
(squaw) some twenty feet into an old miner’s pro-
spect hole, and broke one of her legs below the knee,
it being what surgeons call a compound fracture. The
Diggers shouldered her, and went to their campudia,
the only physician there being kept to take care of
poor Mr. Hoxey. About four days after the misfortune
several hundred Diggers appeared on the high bluff
overlooking the town, with bows and arrows and in war
paint. Soon down came a tall chief, who walked up in
front of the small hotel, and said: ‘“ Whar saw mill
men ?” Some men at the hotel pointed to Mr. Wilcox,
then coming over a small bridge. The chief walked up
to him, saying: ‘You saw mill man?” Mr. Wilcox
said: “ Yes.” ‘“Well, Indian came down to see saw
mill, do no hurt, then white men shoot off saw mill,
burn Indian, break mohalie leg; Indian want to fight
saw mill men.”

Mr. Wilcox was puzzled to know just what to do;
but there was a gentleman in town who had been an
Indian agent, and they sent to him, who came at once.
The agent asked how Mr. Hoxey was, and was told that
he was very low and not expected to live through the
day.

So they went to the sufferer’s room with the Indian
chief, and showed the poor man’s wounds, and ex-
plained, in Indian language: ‘“ No ¢ntendi acident:.”
When the old chief replied: ‘ Me safe. No fite all
wano.” Which is: ‘I understand it was not intended ;
it was accidental ; we don’t fight.” And the Indians
soon disappeared.

Now comes the interesting and scientific part of this
story. In a day or so after Mr. Hoxey’s burial, the sur-
geon went to the campudia, and there sat the poor
broken-legged mohalie. The physician told me that
the Diggers measured around the leg in several places,
then cut a piece out of a slippery elm tree, near the
size and shape of the leg, took the bark off, shaved off
the outside, and made as fine a splint as he ever saw,
and fitted it around the broken limb, leaving the space
open about one-quarter of an inch on the top, and
were pouring in a little water to keep down the fever
heat, and that in a few weeks the squaw was limping
around town again. J. E. EMERSON.
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A Wonderful Cave,

A cave was discovered a short time ago on White
River, some thirty miles above Meeker, which seems to
be as important a discovery of that kind as any ever
made in Colorado. It was found by a prospector and
hunter named Hooper, who reported it to the citizens
of Meeker. But no one seemed particularly interested
in the new find, as that portion of the country sur-
rounding the headwaters of White River is full of
curious things, and the settlers in that locality have
become accustomed to them, and their curiosity is not
easily aroused. Two gentlemen recently made an ex-
ploration of the cave, and found it located in a lime-
stone formation and extending into the mountain for
half a mile or more.

The opening has the appearance of a railroad tunnel,
twelve or fourteen feet wide. The cave continues at
this width for considerable distance, when it grows
narrower, and in one or two instances the explorers
were obliged to stoop in following the passage. The
opening is about sixteen feet above the river, and has
the form of an incline.

When the party had reach
of a mile, the floor floped
dred or three hundred v-
abrupt drop. Rocks w
ence of water asce
was lowered, the 7
only twelve fe
water was f-

‘nce of a quarter
~a hun-

The air was good, and they found that the passage-
way continued, and was followed some three hundred
yards further, when another drop of seven or eight feet
was encountered. Here was a dry, sandy bottom in
this cave, and the passageway was found to continue
still further, and was pursued thirty or forty yards
further, when they came to what was apparently the
end of the tunnel. A stream of water two feet or more
in diameter was rushing out of the wall at one side,
cutting across the foot of the breast of the passage-
way, and to all appearances was lost in the wall on the
other side. The stream was swift and came out with
great force, and, stranger yet, the water was quite hot,
and when tasted was very much like the water found
in the springs at Glenwood.

‘Where the water comes from and where it goes is a
mystery that the explorers could not solve. Aside
from the lime formation, the formation surrounding it
is lava, and the supposition has been advanced that
there is a crater in the vicinity filled up by crumbled
walls of rock, which constantly discharges hot water,
and during the course of ages has eaten its way down
through a seam or crevice in the limestone to the river
beloy. A few miles above Glenwood there are springs
of a similar nature, which are situated almost in the
bed of the Grand River. It is quite probable that fur-
ther investigations will be made.—G7reat Divide.
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Royal Society DMedals,
The anniversary of the Royal Society, London, was
lately celebrated with the usual eclaf. The medal
awards were as follows :

PROF. STANISLAO CANNIZZARO (COPLEY MEDAL).

Stanislao Cannizzaro, Senator of Italy, and Professor
of Chemistry in the University of Rome, has rendered
invaluable service to the philosophy of modern chemical
science. The work of Avogadro, in 1811, and after-
ward that of Ampere, had already thrown much light
on the relative weights of the molecules of elementary
bodies, and on the proportion in which those weights
enter into chemical combination. But it is to Canniz-
zaro that we owe the completion of what they had left
unfinished. He pointed out the all-important differ-
ence, hitherto overlooked, between molecular and
atomic weights, and showed (1) how the atomic weights
of the elements contained in a volatile compound can
be deduced from the molecular weights of such com-
pounds ; (2) how the atomic weights of the elements
the vapor densities of whose compounds were unknown
can be ascertained by help of their specific heats. By
these investigations the series of atomic weights of the
elements, the most important of all chemical constants,
and the relation which these weights bear to the mole-
cular weights of the elements, have been placed on the
firm basis on which they have ever since rested. It is
to Cannizzaro that science is indebted for this funda-
mental discovery, and it is this which it is proposed to
recognize by the award of the Copley Medal.

PROF. CHARLES LAPWORTH, F.R.S. (ROYAL MEDAL).

Prof. Lapworth is the author of some of the most
original and suggestive papers which have appeared in
the geological literature of this country for the last
twenty years. Special reference may be made to his
researches ou graptolites, and to his patient investiga-
tion by these means of the exceedingly complicated
structure of the Silurian uplands of the south of Scot-
land. He has been able not only to supply the key
which has given the solution of the stratigraphical dif-
ficulties of that region, but also furnish theoretical
geology with an array of new facts from which to
philosophize as to the mechanism of mountain making.
Of not less importance are his detailed studies of the
structure of the Northwest Highlands, and his demon-
stration of the true order of stratigraphical sequence in
that region of complex disturbance. As a stratigraph-
ist he has attained the highest rank, and he has like-
wise made himself a chief paleontological authority on
thd structure and distribution of the Graptolitide. For
some years past he has been engaged in a laborious
study of the Silurian and Cambrian rocks of the middle
of England, the detailed publication of which is await-
ed with much interest by geologists.

PROF. RUCKER, F.R.S. (ROYAL MEDAL).

In conjunction with Prof. Reinold, Prof. Rucker car-
ried out an important series of researches (extending
over ten years) on the electric resistance and other
physical properties of liquid films, in the course of which
the fact was established that the black part of a soap
film in equilibrium has a uniform, or nearly uniform,
thickness of 11 or 12 micromillimeters, and that there is
an abrupt augmentation across its border to a thickness
of about 30 or 40 micromillimeters in passing to the col-
ored portions. This, considered in connection with tlie
well-known sudden opening out of the little black
areas in an ordinary soap bubble, proves a minimum
of surface tension for some thickness between 10 and 50

* 'micromillimeters, which in the ordinary soap bubble,

~adified by Reinold and Rucker’s electric current, is
~ily balanced in virtue of the abruptchange of
nroposition of fundamental importance in
*aory, implying the existence of molecu-

aq,
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In theoretical calculations connected with the com-
pounding of dynamos and motors to produce constant
potential difference, constant current, or constant
speed, electricians did not see their way to obtain re-
sults of a sufficiently simplé character to be of use in
practice, if they employed a function of the current
which fairly represented the magnetism. They were,
therefore, compelled to assume in such calculations
that the magnetism was a linear function of the cur-
rent, although it was well known that this was very far
from being true when the current was large. Prof.
Rucker, however, developed a simple method of attack-
ing such problems, and showed how the magnetic satu-
ration of the iron might be taken into account, and a
comprehensive solution of the general problem of com-
pounding dynamos and motors obtained in a workable
form. Prof. Rucker’s paper containing his investiga-
tion, and which will be found in the ‘ Proceedings of
the Physical Society,” is a most valuable contribution
to the theory of direct-current dynamos and motors.

Prof. Rucker has, with the co-operation of Prof.
Thorpe, completed a magnetic survey of the British
Isles (1884-89), which, independently of its great value
in investigations of the distribution of the earth’s mag-
netism, and the changes to which it is subject, is speci-
ally remarkable for the exhaustive discussion of the ob-
servations in reference to regions of local magnetic dis-
turbance, and their relation to the geological constitu-
tion of the earth’s crust in the neighborhood. Prof.
Rucker has followed up this discussion by a paper on
*“The Relation between the Magnetic Permeability of
Rocks and Regional Magnetic Disturbances,” read be-
fore the Royal Society. The high estimate that has
been formed of the value of this magnetic survey is per-
haps most easily appreciated from the very large sums
that the Government Grant Committee have recom-
mended should be contributed to aid in the completion
of this work of international importance.

PROF. VICTOR MEYER (DAVY MEDAL).

Prof. Victor Meyer, formerly the successor of Wohler
at Gottingen, and who now occupies the chair of Bunsen
at Heidelberg, is eminent as an original worker and
discoverer in almost every branch of chemical science.
His methods of determining the vapor densities of sub-
stances have been of the greatest service to chemists,
not only as convenient and generally applicable modes
of ascertaining atomic and molecular weights, but also
as serving to throw light on the molecular constitution
of elements and compounds under varying conditions
of temperature and pressure. A striking example of
the value of these methods is seen in their application
by their author to the study of the molecular dissocia-
tion of the element iodine—one of the most masterly
investigations of recent years, and which is universally
recognized as of the very highest significance and im-
portance. Not less noteworthy are Victor Meyer’s serv-
ices to organic chemistry. His work on the nitroso
bodies, and his brilliant discovery of. thiophene, the
initial member of a class of substances hitherto un-
known, his subsequent synthetical formation of it, and
the remarkable series of researches on its derivatives,
in part carried out with the aid of his pupils, stamp him
as an investigator of exceptional power and distinc-
tion.

—_—— it ———

Cheap Shoes for Europe.

A prominent English manufacturer of boots and
shoes arrived in New York recently, and the sole ob-
ject of his trip is, he says, to learn how to make foot-
wear more cheaply. ‘The English people are just
beginning to admit that America can beat the world at
making shoes,” he continued, ‘‘and what with your
high rate of wages and other heavy expenses, we wish
to know how you can possibly do it.” The solution of
the problem is not difficult to find—machinery and
harder and quicker work. The American workman is
undoubtedly smarter than his English brother, and can
turn out a great deal more work in a given time, and
any one who has visited factories on both sides of the
Atlantic will unhesitatingly confirm this statement.
Then, the English manufacturer who buys American
machinery is fond of hiring boys to run it, under the
delusion that this is economy, in addition to which the
English workmen are opposed to machinery, as they
think that it means less employment for themselves.
The American system is the system arrived at through
evolution, and represents ideas, science, hard work,
and never-ceasing enterprise, and it is plain that any
country, in order to successfully compete with us,
must adopt methods which have proved so entirely
satisfactory.— Boots and Shoes.

FoRr some years past foreign travel has been very
large. The Secretary of the Treasury estimates that
our people spend $60,000,000 in gold every year in for-
eign countries. Other good authority estimates the
amount as high as $100,000,000. One hundred thousand
people go to Europe annually, and spend $1,000 each
on an average. The great World’s Fair approaching
will turn travel this way. A contemporary estimates
that 100,000 Europeans will come here and spend $1,50C
each of foreign gold.
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History of the Electrical Utilization of Water
Power,

The utilization of water power through the medium of
electricity forms the subject matter of a patent granted
in Italy, on the 30th day 6f June, 1866, to Felice Mar-
co, of Florence. In the description accompanying the
patent it is stated that ‘it is known that with a mag-
neto-electric machine we can obtain electric currents
of any desired strength. These are used for various
purposes, but the movement of the shaft which carries
the magnets is produced by steam, necessitating a cost
of fuel. But if this machine is placed in a locality
where the gratuitous mechanical force of water can be
utilized, electricity is produced without cost by means
of said machine. It can be conveyed by means of metal
wires to points where it is needed for producing the
electric light, and for operating electro-magnetic ma-
chines; these machines have up to the present time not
been used, solely on account of the expense of the acids
and metals required to produce the electric current,
which far exceeds the cost of fuel used in steam engines.
The application which I propose is to produce the
electric light gratuitously and to permit the transpor-
tation of the mechanical force of waterfalls and streams
of mountains and plains into a city by means of the
magneto-electric machine. This is undoubtedly the
most simple and rational solution of the problem of
the production of electricity and of its application for
the production of light, heat, and force.”

It will be seen that Marco clearly foresaw what is a
fait accompli to-day, and according to the decisions of
the United States courts, his obtaining a patent was
‘“a constructive reduction to practice of the method
set forth in the patent, because he who makes the dis-
closure to the public in a patent benefits the public in
this regard equally with him who makes the disclosure
by actual reduction to practice.”

The principle of the reversibility of dynamo-electric
machines was practically demonstrated at the Vienna
Universal Exposition of 1873. A Gramme machine used
as-a motor to work a pump was run by the current
produced by a similar machine connected by cable
conductors, and put in motion by a gas engine. This
was an illustration of the electrical transmission of
mechanical energy to a distance; but, obviously, fuel
was required to operate the prime motor. It does not
appear that Gramme or Fontaine was aware at that
time of the published descriptions of Bessolo in 1855,
Cazal in 1864, and Marco in 1866, concerning the driv-
ing of magneto-electric machines by water power and
the utilization of the currents produced for working
distant electric motors. Whether the utilization of
natural forces by Gramme machines is an invention or
not, need not be considered
in the historical treatment

Scientific dmevican,

THE AMMONIA MOTOR.

There has been operated for some time past, in an
experimental way, on a section of street railway onthe

. Exposition grounds, between Fifty-seventh and Sixty-

seventh Streets, Chicago, a fireless, steamless, and com-
paratively noiseless motor, designed to supersede horse,
electric, and cable cars, on street railways, while also be-
ing applicable for many other purposes. The accompa-
nying illustrations afford a perspective and a sectional

=

e

AMMONIA MOTOR CAR—SECTIONAL VIEW.

view of a motor car, to the propulsion of which this
motive power is adapted, and a representative of the
SCIENTIFIC AMERICAN recently rode on the carto ob-
serve its practical operation. The car is being run
daily, as an object lesson which attracts a good deal of
public interest, and its working seems to be very satis-
factory. The preliminary demonstrations or tests are
being made primarily for determining its utility for
passenger service on the Exposition grounds during
the World’s Fair, and also for general street railway
service.

Anhydrous ammonia affords the power in this new
motor. Ammonia gas, as is well known, condenses to
aliquid at a temperature of 384° F. below zero, or it
may Be condensed to a liquid by a pressure of 150 to
1851b. at a temperature of about 70° F. On the re-
moval of the pressure, allowing full expansion of the
gas, a reduction of temperature is obtained correspond-

ing to that which would have been required to liquefy
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ment of the several parts of the engine, this is provided
for. A sheet iron cylinder or tank, provided with tubes
like a locomotive boiler, is incased in a larger and
somewhat longer cylinder, with plenty of space between
the two cylinders for the reception of water or a weak
solution of ammonia, which can freely circulate around
the tubes and all around the inner cylinder. When
the inner cylinder is two-thirds filled with liquid anhy-
drous ammonia, and the temperature of the water,
ammonia, and all, is 80° F., the ammonia will boil,
and will exert a pressure of 14744 1b. to the square inch,
to be used against the piston of the engine. The work-
ing cylinder is inclosed in a water-tight jacket, in com-
munication with the large outer absorption tank, so
that the exhaust gas, on each stroke of the piston, is
taken up by the water, which has great affinity for the
ammonia gas. As the water in the outer tank absorbs
the exhaust gas, the latent heat of the gas is given out,
thus increasing its temperature, but most of this in-
crease is transmitted through the metallic surfaces of
the tubes to the anhydrous ammonia, and thus keeps

‘| up the evaporation of the gas.

At starting, the pressure may fall to 130 lb., but,
after running some time, it will go up to 160 or 170 1b.,
showing that there was an actual gain of heat. The
liquid anhydrous ammonia used has, however, passed
from the central tank as a gas, in which form it has ex-
erted its pressure upon the piston, being taken up, as
exhausted, by the water in the outer tank, the capaci-
ty of water to take up ammonia gas being seven hun-
dred times its own volume.

‘When the quantity of ammonia in the central tank
is so reduced as no longer to give sufficient pressure,
the motor is run into the generating station, when the
solution of ammonia is withdrawn from the outer tank,
and the inner tank is again charged with the liquid
anhydrous ammonia. The amount of each charge is
designed to be sufficient to enable the car ordinarily to
run eighteen miles. At the station the gas is separated
from the solution by,heat, passing thence to a con-
denser, when it is reduced to & liquid before passing to
supply the tank. The same ammonia is used over and
over again, and the working of the apparatus is sim-
ple and continuous. The charging and discharging is
accomplished in about two minutes, and the motor will
hold the charge for any length of time, as there is no
leakage, and the pressure does not become reduced.

" The manner of ascertaining the cost of running this
motor is simple. The fuel consumed at the stationary
plant for separating a given quantity of anhydrous
ammonia is carefully weighed. Then a certain quan-
tity of the ammonia is charged into the motor.and the
distance made ascertained. On the test with the plant

while pumping and blow-

of the subject. =——— ——
An Italian patent grant- = = =———
ed September 30, 1874, to = =
Francesco Ferrara-Bracco, =———
of Palermo, has for its sub-
ject matter the electrical
utilization of water and
other natural forces by
means of Gramme dynamo
machines. After describ-
ing the Vienna experi-
ments, the patentee states
that his invention consists
in the electrical transmis-
sion of energy over long
distances and the utiliza-
tion of all kinds of natural
forces. He specially de-
scribes the operation of a
Gramme generator by
means of the power de-
rived from a waterfall and
the conveyance of the elec-
tric current to distant
points for operating other
Gramme machines as mo-
tors. Thedescription states
that ¢ to obtain a practical
and useful application of
the reversibility of the
Gramme machine, it is ne-
cessary to dispense with
combustibles. Natural
forces, such as streams and
torrents, can be electrically
transmitted by means of
the Gramme machine, and
the current produced by
the same subdivided, in
large and small industrial establishments, for the pro-
duction of motive power.” It is also stated that *‘ the
electric current goes through wires suspended like tele-
graph wires, and is subdivided and transmitted to the
Gramme machines (motors)in many ways.”
A. M. TANNER.

THE cost of railroads in the United States has been
nine billion dollars,

THE WORLD'S FAIR—AMMONIA MOTOR CAR NOW RUNNING.

the ammonia without pressure, and it is this fact which
is taken advantage of in the operation of all the am-
monia ice and refrigerating machines.

In this motor, the pressure of the gas from the sur-
face of .the liquefied ammonia, as it is evaporat~*
made to move the piston of the engine, the
the gas being regulated by an ordinary t*

This operation, under ordinary condit*

duce great cold, but in the const»
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ing, under conditions of
actual practice and during
extremely cold weather, 1:2
1b. of coal produced one
gallon of anhydrous am-
monia, and in running the
five-ton motor at the rate
of fifteen miles per hour,
five gallons of ammonia
was evaporated per mile
run. The coal cost, deliv-
ered at the works, $6 per
ton of 2,000 1b.,, which
equals 34 1b. for one cent.
The five gallons of anhy-
drous ammonia, requiring
only 6 lb. of coal to pro-
duce, thus costs only 18
cents, and furnishes the
power for a mile run of
the motor.

This motor is the inven-
tion of P. J. McMahon, of
Louisiana, who was form-
erly chief engineer of a
United States naval vessel.
A company has been form-
ed to manufacture motors
of this kind for the various
purposes for which they
may be adapted. The
offices of the company are
at room No. 433 Manhat-
tan Building, Chicago.

Columbian Exhibitions in
Spain,

The Spanish govern-
ment is to give two exhibi-
tions in September, 1892, in
celebration of the fourth centenary of the discovery of
America by Columbns  One of these will be held at
Huelve < xposition Historique Euro-
held at Madrid. It will

g, ete., illustrating the

eoples at the time
he an interesting
Vorld,
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Inductive Lights,

At the meeting of the American Institute of Electri-
cal Engineers Mr. Tesla employed a machine having
400 poles, which, when run at full speed, enabled- him
to obtain 20,000 alternations per second. He believes
that electro-magnetic waves cannot produce luminous
effects unless they have the frequency of true light
waves ; but this is not the case with electro-static
waves or thrusts, as these can excite luminous radia-
tion, no matter what their frequency may be. He
made many experiments with Geissler tubes, and also
with lamps, in which only one terminal was used. The
filament consisted of a single rod which was in a non-
striking vacuum. The energy was transferred entirely
by condenser action through the coatings in the base
of the lamp. He also showed how exhausted tubes
could be made to glow in an clectro-static field, so that
if such tubes were merely hung up in a room in which
such a field was produced, they would be lighted up,
and could be moved about at will. These experiments
created the most intense interest, and point to methods
of producing light which may bc used in the future.

AN IMPROVED PIANO ACTION,

The illustration represents an action in which the
usual spiral spring employed beneath the fly is dis-
pensed with, while the fly is held at all times in posi-
tion to quickly engage with the hammer butt, thus
making the action a very fine repeating one. An im-
proved bridle connection is also provided between the
butt and the fly, and the whip is made from one piece
of moulding. The improvement has been patented by
Mr. Henry Bescher, Jr., No. 228 Suydam Street, Brook-
lyn, N. Y. To the key, A, pivoted on the base of the
instrument frame, is bolted a jack, B, which is pivotally
connected by a link with the whip, C, having ears on
its upper face, while forward of the earsis a cushion,
D, and a rod, E, extending from the upper surface of
the whip, holds in position a check. The whip near

BESCHER’S PIANO ACTION.

its other end is fulcrumed upon an extension of the
main action rail, attached to brackets, at the other end
of which the hammer rest, F, is secured. The end of
the whip has a pin, G, engaging the cushioned lower
surface of the damper lever, H, which is spring-pressed
and fulerumed in the usual way on the main action
rail, the damper, I, being of any approved form for en-
gagement with the string, J. The lower end of the fly,
K, pivated between the ears of the whip, has a forward
extension to engage with the cushion, D, and its upper
end is curved to engage with the butt, M, of the ham-
mer, N, the hammer butt having the usual catcher, O,
to engage with the check. The bridle connection be-
tween the hammer butt and fly consists of a spring
hook, P, and a strap, Q. Therelease of the fly is regu-
lated by a set screw, R, in the regulating rail. With
this construction the complicated bridle strap and
bridle connection ordinarily employed are dispensed
with, and the butt may be readily and conveniently
disengaged from the fly, or as speedily connected again
with it.

¢

THE first steamboat on Western waters, said the
late Mr. J. B. H. Latrobe before the Maryland
Historical Society, was the New Orleans, which was
built at and started from Pittsburg, Pa., in September,
1811, and reached the city of New Orleans in October
of the same year. This boat was built from the de-
signs of Robert Fulton by Nicholas J. Roosevelt, who
was associated in this enterprise with Fulton and Chan-
cellor Livingston. The New Orleans was 116 feet long,
20 feet beam, and had an engine with a 34 inch cylinder.
The second and third steamboats built for this service
were the Vesuvius and the Atna, and the fourth boat,
the Buffalo, was built uzder the direction of Mr. B. H.
Latrobe, Sr., the architect of the first capitol at Wash-
ington, who becamne interested with Fulton and
Livingston in the navigation of Western waters about
1813,

¢

AN IMPROVED FREIGHT CAR DOOR.

The illustration represents an immproved car door,
more especially designed for use on freight cars, which
can be readily moved backward and forward to open
and close the car. It has been patented by Mr. An-
drew G. Gray, of No. 20 Orange Street, St. John, N. B.,
Canada. The door has at its upper end two hangers,
in which are grooved pulleys traveling on a shaft se-
cured at its ends to crank arms, held on short shafts
turning in suitable bearings attached to the outside of
the car. The crank arms are also pivotally connected
by links with crank arins on a lower
shaft turning in suitable bearings,
one of the lower crank arms also
having a handle to be taken hold of
by the operator to swing the crank [
arms upward, the links then like- |

ing bars are heavy enough to cause their depression by
gravity when the hoisting rope is drawn upon, the in-
clination of the bars removing the presser feet from
contact with the surfaces of the side stanchions, where-
on they bear strongly when the weight is in the posi-
tion shown in the illustration.

Near the free end of one of the parallel bars is at-
tached an upwardly extending link hooking fast to a
brake lever pivoted on an arm on the edge of the plat-
form, so that a depression of the end of the brake lever

T

with the foot will vibrate the parallel bars and cause

i T [
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wise operating the upper crank
arms to swing outwardly the upper
shaft, from which the pulleys sup- |
port the car door, which is thus dis- , I 0
engaged from the door opening, as !

shown in the illustration. From a I
pin near one corner of the door at i
the bottom depends a curved arm, [

| il ,L“‘ i

i

extending behind the bottom shaft,
and adapted to prevent the swing-
ing of the door too far out, or this
may be effected by a pin on the
arm passing in front of the car door,
the arm being then hung higher up.
Pins in the bottom of the door are
adapted to engage apertures at the
base of the door opening to hold
the door closed, in connection with
a suitable catch at the side. The
vertical links move in keepers, and
the keepers are also provided with stops to limit the
movement of thedoor. When the upper shaft is in the
outermost position, as shown, the door may be readily
moved to one side,and, whenmoved back in front of the
opening, it is swung down and inward to close the door
by simply turning down the lower crank-arm handle.

The Senatc Chamber New Decorations.

The Carpetand Upholsterer's Record reports the way
a gushing correspondent describes the new decorations
of the Senate chamber: ‘“A carpet, which is a com-
bination of terra cotta, old gold and crushed straw-
berry, beautiful to look at and soft under foot, has re-
placed the garish green affair which covered the floor
in the last Congress. The niches above the galleries
have been painted a delicate terra cotta to harmonize
with the carpet. They now offer a better background
to the busts within them. The diplomatic gallery no
longer offends the eye with its bright blue upholstery,
which has given way to a lining of a salmon tint, which
is effective. The seats of the other galleries are now
finished in gray. The mahogany desks of the senators
contrast handsomely with the carpet and mural adorn-
ments.”

—d

IMPROVED SAFETY DEVICES FOR ELEVATORS.

The elevator construction shown in the acecompany-
ing illustration forms the subject of a second patent
issued to Mr. Philipp Schmidt, of La Crosse, Wis., and
the elevator is thereby rendered safer and stronger, as
well as more convenient to control. A heavy weight is
suspended from the hoisting rope by means of two
plates which loosely embrace the crossbar at the top of
the.elevator platform, so that a draught on the rope
will first lift the weight to the lower side of the cross
bar before the platform is raised, the plates having
their upper ends spaced apart by two transverse bolts,
to one of which the hoisting rope is attached. At the
center below the platform is a bracket frame with two
parallel depending limbs vertically slotted to receive a
transverse bolt, which forms the fulerum and connec-
tion of two composite locking bars, each consisting of
two metal plates, spaced apart at one end by the pivot
bolt of a loose anti-friction roller, and at the other end
by a presser foot composed of two angle plates, held in
position by transverse bolts or rivets. One member of
each locking bar passes between the pair composing
the other bar, and when they are pivoted upon the ful-
crum bolt in the vertical slots of the depending bracket
limbs, the rollers bear on the lower surface of the plat-
form. The locking bars are sustained in position by
two parallel bars, pivoted at one end of each to hanger
brackets, and centrally connected with the locking bars
by the fulerum bolt,the opposite ends of the parallel bars
being connected by a spacing bolt from which suspen-
sion rods extend upward through the platform and are
connected to a transverse yoke resting upon a tripping
lever pivoted upon the top cross bar. From the op-
posite end of the lever a pendent cord to which is
attached a weight extends within the elevator frame,
and thetop edge of the lever is in contact with the
lower transverse bolt connecting the plates by which
the weight is hung from the hoisting rope, so that this
weight will rock the lever and elevate the parallel bars
at the ends where the two suspension rods are attached
to the spacing bolt. The presser feet ends of the lock-
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GRAY’S CAR DOOR.

the locking bars to engage their presser feet with the
side stanchions. Also attached to one of the parallel
bars is a cord passing over a pulley in the elevator car,
and by pulling on the cord the platform may be
similarly stopped. Attached to the center of the yoke
resting upon one end of the tripping lever is a rope ex-
tending over a sheave at the top of the elevator frame,
thence over a pulley on a side stanchion, and down-
wardly, this rope affording means for arresting the
platform from the exterior.

To strengthen and prevent the spreading of the side
stanchions, side strips are oppositely affixed upon their
inner faces, which afford locking ribs loosely engaged
by the hooked ends of safety clamps, the clamps being
normally free to slide on the ribs, but engaging them
if the stanchions are inclined to spread apart. These
safety clamps are supplemented by others hung from
the platform by hanger bars, their ends having lateral
hooks loosely bearing upon the outer edges of the ribs.

In operation, the breaking of the hoisting rope re-
leases the weight held under the top cross bar of the
elevator, when the tripping lever is vibrated and the
locking bars are spread apart to engage with the stan-
chions. This improvement has been for some time in’
practical use, applied toan elevatorin the inventor’s

SCHMIDT'S IMPROVED ELEVATOR.

factory at La Crosse, and not long since prevented
what would otherwise doubtless have been a serious
accident. Two pins broke in the upper wheels while

a man with a heavy load was upon the platform, but
the safety device prevented the falling of the car.



52

Sorrespondence.

The 100 Puzzle.
To the Editor of the Scientific American :

Here is another answer to the 100 puzzle, the solution
of which was asked for in a recent issue.

In what way can the numerals 1, 2, 3,4, 5,6, 7, 8,9, 0
be arranged so when added together they will make
100 ?

Avnswer— 5915
4053

100

&
@

Gilding for Small Gold Baths.
To the Editor of the Scientific American :

Dissolve 1 pennyweight of fine gold in 2 tablespoons
of nitric-muriatic acid. After it is evaporated nearly
dryadd 1 quart of water, 8 pennyweights of cyanide
potash, and 4 pennyweights of caustic alkali. Let the
whole solution boil for about four to five minutes and
filter it. This solution is now ready for use, and in
order to gild, take a piece of zinc and place the things
you want plated on the zinc and put it down in the
bath, and in a few seconds you will have a color just as
bright yellow as if it was solid gold pickled in acid. I
have used this receipt for over cleven years, and Inever
found one equal, because it not alone is simple, but
saves battery and is easy to follow. By adding blue vit-
riol and a little more cyanide potash, I used the same
bath for red color, like polished solid gold.

Many people do not like the steam arising from the
evaporation of the acid ; but this can be avoided as
follows :

Put your nitric-muriatic acid in a cup, together with
the gold, and set it outside for about two hours, then
the gold generally is dissolved. Add about 4 to 6 ounces
of liquid ammonia and filter it. You will then find a
yellow mass on your filtering paper, while the ammonia
and the acid have gone down in your bottle below. After
all the liquid has left the bulk, put the paper and all
into the water and cyanide potash, as spoken of above.
Boil it until the paper has gone to pieces, and filter.
There is need in this process to be careful that all the
acid and ammonia has left the gold, otherwise it will
spoil the result, and for that reason it is better to’let it
stand in the funnel half an hour longer than necessary
for filtering. Ava. LARSEN.

Syracuse, N. Y.
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How to Succeed in Making Storage Batteries.
To the Editor of the Scientific American :

I see questions sometimes asked in your paper about
storage batteries. One, in the issue of December 26,
1891, *‘ Notes and Queries” (No. 3791), ‘M. P.,” wants
to know how thered lead of storage batteries is made
to stay in its place until it can be formed. (I am using
storage batteries to light my house. They have been
in use two years. I made them myself, and have at-
tended to them myself, and they are in excellent shape
to-day. They are of the Julien pattern.) I cananswer
this question, I think, so that any one wishing to make
anything in this line will have no very great trouble;
any way, I do not have. And if you think it will be of
any interest to the readers of the SCIENTIFIC AMERI-
cAN, I am willing to give it. Fill the lead grids with a
paste made of red lead and water, let them dry about
15 hours (or, more properly speaking, until they are
almost dry, but not quite ; the exact point can be de-
termined with a little practice), then brush them over
with a common paint brush, dipped in oil of vitriol, on
one side only to begin with, and let them stand long
enough to become perfectly cool, as the action will heat
them a little. 'When cool, the same treatment can be
applied to the other side, and if successful, they are or
will be ready to put into the electrolyte, and be firm
after 15 minutes, and the paste will not come out, but
will be hard and nice. I have made a good many in
this way. It is something of a fine point, where suc-
cess is sure. If the acid is applied before the platesare
dry enough, they will fry and become rough, and will
be almost worthless. (The heat from the acid, combin-
ing with so much water, generates so much steam with-
in the pores of the paste that its tenacity is destroyed.)
If much acid be used, the piate will appear too dry at
first ; but in a few minutes will become soft from the
acid absorbing atmospheric moisture, and take weeks
to dry, and be worth very little then. If the plate will
stand the acid treatment without frying, go ahead ; if
not, let them dry a little more. Better try a small part
of the plate first, and see if it will stand it before going
all over it; and be sure and not use too much acid, as
too much is sure to spoil it. Only use just enough te
act on the surface and turn it a little darker shade.
Do not think you must put enough acid on to drive
away every appearance of red lead, for thisisnot neces-
sary.

If these directions are carefully carried out, you will
be sure to have a plate (positive plate) filled with red
lead that will stand with the best of them. I have un-
dertaken to answer this one question in reference to
storage batteries the best I can, using nothing but the
plainest of language. NEwEeLL F. WIGHTMAN.

South Meriden, Conn., Deec, 28, 1891.
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Flexible Glass,

Herr Eckstein, an Austrian engineer, claims to have
discovered a strong and flexible substance, as trans-
parent as the ordinary brittle glass. His process is as
follows : From 4 to 8 parts collodion wool are dissolved
in about 1 per cent in weight of ether oralcohol. This
solution is intimately mixed with from 2 per cent to 4
per cent of castor oil or other non-resinous oil and
from 4 per cent to 10 per cent of resin or Canada bal-
sam. This mixture is spread on a glass plate and dried
under the influence of a current of hot air of about 50°
C., by which it is transformed in a comparatively
short space of time into a transparent, hard, vitreous
plate, the thickness of which can be regulated as de-
sired. The material thus obtained is said to resist the
action of salts, alkalies, and acids, and besides being
transparent is odorless. It is flexible, and almost un-
breakable. Its inflammability is much inferior to that
of other collodion combinations, and it can be further
reduced by the addition of magnesium chloride, while
an admixture of zinec white produces an ivory appear-
ance. Any color or shade may be imparted to the new
glass.

—_————r——

TOWING CANAL BOATS BY ELECTRICITY.

‘ The fact that a vast amount of freight is still trans-
ported by canal boats, and that these boats are still
| drawn by horses or mules, as in the days of Rameses
or Tiglathpileser, lends especial interest to a recent
invention of a German engineer, Mr. Otto Busser,
which is well illustrated in the accompanying drawing.
As will be seen, a stationary cable is laid at the bot-
tom of the canal and is grasped by a set of sheaveson
the deck of the boat, actuated by an electric motor.
The current is supplied to the latter by means of trol-
ley wires strung along the bank, the trolley making

contact on the upper side of the wires and being towed
along by the flexible conductors.

A peculiar feature of this arrangement is that the
whole installation is portable, and is readily fixed to
the gunwales of the boat as it enters the canal, and re-
moved at the further end. This is accomplished by
fastening the motor upon a bed plate resting upon ad-
justable cross rods at whose ends are pivoted vertically
clamps which fit over the gunwales and are firmly held
by set screws.

°
@

What it Costs to Learn Engineering,

A correspondent asks the Weekly Stationary Engi-
neer how much it will cost to learn engineering, and
says he would like to learn the business. The question
is a very hard one, indeed, to answer, for all men are
not adapted to learning the business ; for although it
may appear easy to the observer, the practice of engi-
neering means hard work, close attention, considerable
bother, frequent discouragements, and a great deal of
study, and at the last the business is not thoroughly
learned, for life is too short for a man to learn all there
is to be learned in practical steam engineering. A man
or boy who has an aptitude for learning and a desire
for the business can learn enough to make himself quite
practical at it in a length of time depending on the at-
tention he gives to the subject and his facilities for
learning.

The principles of steam engineering do not include
such a vast array of facts that it should deter any one
from an effort to master them, but the degree of success
with which they attain the knowledge depends a great
deal on the way they go at it. The practical part of
steam engineering must be learned in the engine room,
and we do not know of any better method of obtaining
a good practical knowledge of the business than by go-
ing to work in the fire room for a good engineer. Here
a man or boy can make himself useful and note the
operation of things, and will have a chance to learn the
principles involved ; but the practical knowledge of
them can be obtained only through long practice with
the apparatus. While in such a position, if the young
man will procure some good work on steam engineering
and study the principles from that, he will gain a bet-
terinsight into the business in the same length of time
than he would be able to obtain in any other manner
that we are familiar with. The engine itself is gene-
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rally the point of interest to the would-be engineer ;
but it by no means comprises all that is of interest or
all that is necessary to be learned in order to be an en-
gineer.

Most works on engineering give descriptions of dif-
ferent kinds of boilers, and the boiler is that part of the
machinery that requires considerable attention and
frequent investigation to know that it is in safe condi-
tion, and not only this, but a great deal of fuel can be
wasted in producing the steam necessary for driving
the machinery, and the engineer must reduce such
waste to the lowest point. There are books on steam
engineering that will show clearly the construction and
operation of the different parts. When these are mas-
tered, one essential part of the business is gained; and
such knowledge will enable him to talk with some de-
gree of satisfaction with those who are better posted
on the subject, and in this way he will be able to pick
up many valuable points in the business, as well as
having his attention called to such points as he has
overlooked. He will always find that there are a large
number of these. If the student will refer to his books
for the rules that apply to each part of the business
that he becomes acquainted with, he will find his pro-
gress quite rapid, and it is usually considered that a
good work on steam engineering is one of the best
things that a young engineer can have in his possession,
and the more frequent use he makes of it and the more
attentively he studies what is laid down therein, the
greater will be his progressin the business ; but he must
not consider that because he has an idea of practice
he is capable. of putting that idea into practice
with the same success that he can after he has had a
few opportunities to try his hand at it and learn those
points that he has mogt certainly overlooked. The
greater number of rules pertaining to steam engineer-
ing are commonly laid down in the shape of formulas,
and for this reason the student in practical engineering
must study his arithmetic pretty closely, if he has not
already become proficient in figures, as he will find that
those who are most capable in practical engineering are
those who have the ability to figure out and calculate
the different problems that may present themselves,
and one or more is quite likely to come up in practice
every day.

The practical part of steam engineering consists in
taking care of the machinery and keeping it in the best
of order, and not simply, as some suppose, starting and
stopping the engine and keeping the water in the boiler
at the right height ; these things come in in the daily
routine and form a part of the picnic. The care of the
boiler is quite important ; too much eannot be. learned
in regard to this piece of apparatus. Boilers differ
greatly in type as well as in construection, and the man
who keeps himself posted on the different styles, study-
ing out their strong points as well as their weak ones,
will be the better able to get the best results out of the
apparatus he may have in charge, as wellas being able
to take hold of a new plant containing quite different
apparatus.

The economical use of steam is of itself a problem re-
quiring considerable study, attention and investigation,
and from the fact that improvements are being made
every day, it is reasonable to suppose that a person
must keep studying in order to keep up with the times.
If the student in practical engineering, when reading
on such subjects, comes across something that he can-
not understand, it should be sufficient to indicate to
him that he does not possess sufficient knowledge of
the subject to make these things comprehensible, and
for this reason he should give greater study to that
particular subject until it is thoroughly comprehended.
The-principles of engineering, as put down in the books,
are for the purpose of assisting those who are struggling
to acquire a knowledge of the subject, and it is not well
to overlook or pass by any of these without making a
strong effort to understand them. While the student
is studying the subject, it will be well for him, if he can
find the time and opportunity, to converse with engi-
neers who are well posted; but he will find that his time
is not put in to best advantageif he usesitin discussing
such subjects with those who are no better posted than
himself. The more opportunities a young man has for
assisting the engineer about the work, making adjust-
ments, lining shafting, doing such pipe work as he has
to do about the boiler, grinding valves, and doing the
work on the engine, the more he will be able to learn
of such things, for such knowledge as this is gained
only through the practice, and seems to be that part of
the business that the majority of writers skip when
making their books. A person that gives the subject
sufficient attention and study will, in the course of a
few months, be able to take a position as second engi-
neer, but the greatest trouble with young engineers is
that they are apt to consider their ability much greater
than it really is, and this leads them to take hold of
plants that they are not able to handle in a satisfactory
manner. As to the cost of learning all of this, that de-
pends more on the man than anything else, for it is not
a question of money, only so far as the money serves
to produce the books, etc., required to teach the prin-
ciples. The principal part of it the man inust learn by
study and experience. It cannot be bought.
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A METHOD OF TUNNELING.
BY HAROLD AVERY.

A method of constructing tunnels under rivers whose
beds are of mud, clay, silt or sand is shown in the first
page illustration. A sectional iron tube is sunk in a
cut dredged for it, leveled, topped with clay or con-
crete in bags, the cut filled in and working shafts built
around the ends. The tunnel tube is then pumped
out and bricked up by sections, a roadbed made
and junction effected with approaches, in detail as
follows :

The course of the tunnel is determined by the con-
tour of the river bed, dnd the curve is preferably a cir-
cular arc whose chord is the distance between the
most favorably situated points for termini, and whose
versed sine is the depth of water necessary to avoid in-
terference with navigation. Upon the length and
radius of this arc depends the number of sections that
compose the tube, for sufficient flexibility must be se-
cured to allow it to follow the curve. For this reason
a circular is preferable to an elliptic are, as it permits
of uniformity in length of sections, and it may be ad-
vantageous to have the termini at different levels to
use it.

The course is dredged deep enough to accommodate
the tube and its topping, and where the depth of water
permits, some of the excavated material may be used
to form a bedding and surcharged bank with natural
slope.

The cut is widened at the ends for shafts, and piles
driven on the sides at the points where the ends of the
tube are to rest.

The cross section of the tube is of such shape as to
provide for the greatest useful space with least dis-
placement, a quadrilateral bounded by ares whose
chords form a rectangle.

A flange at each end and angle, inwardly projecting
studs from the bottom, and eyes at upper angles for
anchor rods complete the iron work.

In the invert of eachsection a concrete bed is set, to
give stability while floating and as a furtherance of
the work. The studs hold this in position.

In each end a wooden bulkhead is built of sufficient
height to retain a volume of water greater than the
difference between the displacement of the section sub-
merged and the displacement due to its weight.

Several sections may be built, bolted, and launched
together.

After launching, the divisionsare floated, end to end,
and bolted together above the water line. A leaf dock
is used to complete the work below. At each end of
the tube an iron bulkhead fitted with a valve is built.

These vaives control the submersion of the tube, and,
with the sectional bulkheads, prevent strain from vio-
lent change of gravity.

When the tube is in position for submersion, the
water admitted through the valve fills that section to
the level of the top of the nearest bulkhead, then, flow-
ing over into the next section, fills that in a like man-
ner, repeating the precess, the one end sinking and the
other rising until its valve is above the water.

At this juncture the air is allowed to escape and the
tube gradually sinks into place, its motion being regu-
lated by the valve.

When in place both valves are opened. As the tube
sinks, the anchors are joined to the tie rods and swung
loose.

‘Where there is a current or tide, the buoyed ends of
heavy ship’s anchor cables are passed through a catch
block, uniting the ends of a number of guys, and the
slack taken up. Leveling, where necessary, is now ef-
fected by sand pumps, and the topping and side filling
completed.

The top longitudinal flanges hold the clay or concrete
topping, making it part of the tube.

A crib bulkhead filled with rock and clay is nowbuilt
over each end of the tube and around the extended cut
and pumped out, the water falling in the tube to the
level of the top of the first wooden bulkhead.

The shaft is built, the iron head removed, the first
section bricked up, the next section pumped out and
bricked, and so on, progressing by sections from both
ends until finished with a roadbed, rails, lights, ete.

The main operations ofdredging, building the tube,
and cutting approaches can be carried on simul-
taneously, thereby facilitating the completion of the
tunnel.

A.. application of this method to a tunnel under the
Hudson River, between New York and Jersey City,
six-hundred feet south of and nearlyparallel with that
under construction, is illustrated on the front page. A
profile of the river bed at this line shows the depth at
mean low water, the strata of the bed, the curve and
length of tunnel, the pier and bulkhead lines, ete.

As the greatest depth isnear the New York shore, the
course is laid so that the roadbed will leave that side at
a depth of 34 feet, sink to 60 feet, and rise toward the
Jersey City end until it terminates at a point 26 feet
below mean low water.

The curve is a circular arc of 86,000 feet radius and
5250662 feet in length, embracing an angle of 3° 6 10",
The chord is 5,250 feet, vers. sin. 40 feet, and angular
extension 1'585 seconds = 7'944 inches, Allowing a lit-

‘to nearly every place whose business warrants a tunnel,
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tle less than one-eighth inch for extension of each tubu-}
lar joint, we have 7944 + 0°115 = 69 = No. joints = 70
sections, and 5,250 + 70 = 75 = length of section. The
form adopted for a double track tunnel is a rectangle,
20 feet wide by 14 feet 7 inches high, bounded by arcs
of 27 feet radius for top and sides and 42 feet 4 inches
for invert.

Each section is built of wrought iron 1 inch in thick-
ness ; the plates 36 inches wide, 9 in arch, 7 in each
side, and 9 in invert. There are four longitudinal
flanges, 12 inches wide, one at each angle, a vertical
flange at each end 6 inches wide, and studs 5 inches
diameter and 30 inches long projecting inwardly from
the bottom, ten in number and set in pairs, 15 feet
apart.

Eyes are set at terminals of upper longitudinal
flanges, into which are let ties to whose ends broad-
faced anchors of narrow section are joined, when the
completed tube sinks. The bed of concrete is then laid,
the wooden bulkheads constructed, and the section is
ready to join to the next. The form and dimensions of
the tube may be explained by reference to the engrav-
ing and the following table:

Section.
Perimeter.....evieineriiiiine cienenn e aee 1,029'122 inches.
Area vertical 8eCtion...c.ceveiiiiiieeieen il e 538122 s8q. ft.

* plane of flotation .. ....ceceeer sonnecans 1,950 oo
Displacement . ..........ccevreeeeiieesssonnnnnne 13,713 cu. *
“ submerged.........o0e0iiienennns 40,359°159
Dranght.. ...oevviiiiiiiiiiiien tieiene ciiiiee 7 feet.

Weight in Posttion and Finished.

Iron... ......coeen 141131 Total weight,
Concrete............ 250°68 1,400°211 tons.
Brick....... ... 6039 Displacement,
Roadbed...... .. 45 1,156371 tons,
Clay in bags ....... 400

This topping is held in place by the upper longitudi-
nal flanges, and does not include the filling of silt.
Concrete might be substituted.

In the view that shows the launching; two sections
have been built and joined, and are being launched to-
gether. Themethod of construction and the bulkheads
and draught, as well as their general relations, are here
represented.

After launching, two divisions of two sections each
are placed end to end and bolted together above the
water line. A leaf dock accurately fitting the immersed
part is employed to complete the junction. Two divi-
sions of four sections each are then joined, then two of
eight, and so on until the limit of length desirable for
towing from place of construction is reached.

In the extreme ends iron bulkheads are built and
fitted with radially apertured valves actuated by a
rack and pinion movement. Set axially with the wheel
that gears with the pinions is a large wheel operated
by a rope passing through a snatch block on the end
of a derrick boom (s6 as to keep an even tension at
different levels) and around the drum of a hoisting en-
gine. The action of this arrangement is shown in the
engraving. The cut has been dredged and the guys
anchored to counteract the swing of the tide. The
valve on the New York end has been opened, the water
has filled the greater part of the tube, flowing over
bulkhead after bulkhead and gently submerging the
tube until the operation is nearly complete. The
anchors are being joined to the ties and the valve closed.
The telephoneand telegraph have kept those in charge
at the opposite ends in constant communication, while
the electric lights have enabled the greater part of the
work to be done before the traffic of the day has com-
menced. When the tube is sunk, both valves are
opened and the water allowed to fill the tube. Level-
ing is now attended to by sand pumps, clay or concrete
two feet deep is thrown -upon the top in bags and the
filling finished after the tube has had time to settle
firmly in position.

The sectional view of a terminus explains the posi-
tion of the crib bulkhead, behind which the water has
been pumped out to the first wooden bulkhead, a
brick working shaft constructed, the iron head and
valve removed and the process of completing the brick-
ing up the first section begun. Radially pressed bricks
allowed by arches of the same radius are used. The
brick and concrete are 28 inches thick. The bricking
is completed section by section as previously deseribed.

The dimensions of this tunnel call for

Iron.... evueennnnn. 10,600 tona Total weight, |
Concrete..... ....... 18,750 * 104,650 tons,
Bricke..ooovvenn.... 45,300 ** ** displacement,
Clay..cooovevnennns 30,000 “ 86,728

Ballast per linear foot 35 tons.

Among the advantages claimed for this method are
the increased safety, rapidity, and simplicity of con-
struction, the lessened cost of operation, applicability

and adaptability to single or double track, trade or

travel.
>

THE Whitinsville (Mass.) Machine Company have
lately put into successful use a 100 horse powerselec-
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Fabrics and Garments,

The main object of this invention is to obtain, in a
more economical manner than heretofore, the effect of
embroidered appliqué, by means of the brush, and to
insure advantages not hitherto secured in such orna-
mentation. In attaining this, a woolen or a silken
fabric is taken, and stretched on a table, and the
design is traced upon it whiech is to be applied in colors.
Suppose a Japanese design is required, having, as a
leading feature, a dragon, a ground color is applied
within the outlines of the figure, of a tint somewhat
darker than that of the fabric. The tint will consist of
an aniline or other dye, brought to a suitable con-
sistency to prevent its running when applied with a
brush. When the tinted portion of the fabric is dry,
it will be ready to receive the detailed markings, which
are made in appropriate colors with oil paints, prepared
as described below, so as to render the same flexible
whendry. In some cases, bronze powders of various
shades may be employed to heighten the effect : these
are mixed with a medium that prevents them from
tarnishing. The ornament thus produced may have
any desired degree of artistic finish, the result being
obtained without showing any indication of over-
weighted ornamentation, such as is observable in
sacerdotal robes decorated with moulded patterns. In
applying the invention to silk robes or curtains, the
appliqué ground, by leaving unobscured the luster of
the silk, presents a good contrast to the oil color, which
represents the embroidery. In carrying out a floral
decoration after the conventional type, the ground
may be tinted for the leaves, buds, and flowers, accord-
ing to the appropriate colors, taking care, however, to
retain the style peculiar to embroidery, or brocade, and
distinet from that of painting. By this mode of pro-
cedure, ornamentation is quickly produced, which will
give less stiffness to a garment than embroidered
appliqué would impart, and will have no tendency to
crack orpeel off; and, in preparing hangings in place
of tapestry, artistic effects are produced in one-tenth of
the time required for working tapestry. The proper
thickening of the dye liquor used far the ground color is
obtained by mixing a gelatinous compound, prepared in
the manner described, and using it in about the follow-
ing proportions : One quart of the dye liquor, brought to
the required tint, and mixed therewith 114 pints of a
thick solution of gum ghatti, 1}5 pints of a thick solu-
tion of Iceland moss, 4 pint of liquid ox gall, and 1
ounce of glycerine. In case it is desired to store this
mixture in stock bottles, to preserve the mixture from
deterioration, 14 pint of methylated spirit and 24 of
an ounce of nitro-benzole are added. The softening
of the oil colors for bringing out the details of the
drawing is obtained by mixing with the colors on the
palette a small proportion of a composition which is
prepared as follows: To 1 ounce of hard German
paraffin, melted with heat in 1 quart of spirits of tur-
pentine, 2 ounces of terebine drier is added. The
bronze powders are mixed with a medium composed of
equal parts of copal varnish, erystal varnish, and tur-
pentine, with the addition of terebine drier, equal in
quantity to about one-twelfth of the mixed medium,
sufficient to bring them to the consistency of oil paint,
and thus the firm adhesion of the bronze powder to the
fabrie to be decorated is insured, and also the bronze
powder is protected from the tarnishing action of the
atmosphere. Decorations effected by the means above
described will stand ordinary careful washing. The
process is, therefore, applicable not merely to silks, but
to linen and other washing materials.

-

Ornamenting

®
@
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Resorcin as a Dermatic.

Dr. A. Ravogli, of Cincinnati, says:

“I have found resorcin a valuable remedy in the
treatment of skin diseases, either in children or in
adults. In children those cases of eczema which were
called Melitagra fluorescens, where the surface is cov-
ered with yellow, greasy crusts, a salve with resorcin
has, in a few days, removed the eruption. I usually
prescribe in these cases :

RESOTCIN ... tuuiiiiiiiis ittt it ea e 388,
Salicylic 8CIA. ... tiiiie i i i ieeaes gr. vj
VageliD. .. tivviiin it i i, 3j.

Rub on twice a day.
“Not long ago I had several children living in the
same neighborhood affected with Impetigo contagiosa.

:Several remedies had been preseribed by other phy-

sicians, but in spite of themn the eruption was gaining
larger proportions. I prescribed the same tormula,
raising the dose of resorcin to 3 jin 1 ounce of vaselin.
After a few applications the crusts came off, showing
the pustules dry, and in a few days nothing remained
but a red discoloration in the place of the pustules.

“In cases of Seborrhea capitis and Seborrhea nasi,
the best results were obtained from this remedy. It
dried up the greasy contents of the glands, which ap-
pear as dark points. The inflammation of the sebaceous
glands subsides, and the redness which accompanies
the seborrhea disappears.

¢ In cases of Trichophyties, the use of resorcin gave

trical locomotive, made by the Thomson-Houston Co. [some improvement, but not fully satisfactory results.

It takes the current from an overhead wire by trolley.
The machine is used for drawing freight cars from the I
W. Co.’s works to the main line, 114 miles.
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‘“In cases of Psoriasis, resorcin did not prove so bene-
ficial as pyrogallol, althoughresorcin has the advantage
of not staining so much.”— Lancet-Clinic.
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Cleaning Rubber Blankets.

The use of turpentine for removing ink, fat, oil, and
colors from the rubber blankets has spread of late to
such an extent that a few remarks on the subject may
not be amiss. As little turpentine as possibleshould be
employed when its use seems advisable, and it is neces-
sary to be careful that the cleaned blankets are thor-
oughly dry before they are used again. Thisis a very
important point, as otherwise the surface of the rubber
would be softened and the impression of the cylinder
would spoil the blanket by cracking or corrugating the
surface. The best way is to clean the blankets in the
evening, after the day’s work is over; this will allow
plenty of time for the drying of the turpentine and the
return of the blankets to their natural condition, which
would not be the case if the cleaning were done during
the day, when the blankets may be required any mo-
ment.

As a very effective substitute for turpentine, spirits
of hartshorn is highly recommended. It cleans more
quickly and thoroughly, and offers less danger of spoil-
ing the blankets. The spirits of hartshorn should be
diluted until it has a strength of about 6 or 9 degrees;
it can easily be obtained of a strength of 18 degrees,
and be diluted by adding one or two equal parts of
water. After cleaning the blankets they should be
dried with the use of pulverized magnesia or chalk. If
treated in this way, the spirits of hartshorn dries very
quick—much quicker than turpentine—and nothing
prevents its use without the slightest danger of deteri-
oration.—Lithographic Art Jour.

O

VERTICAL CYLINDER BORING MACHINE.

We illustrate a vertical cylinder boring machine
made by Messrs. Thomas Shanks & Co., Union Iron
Works, Johnstone. Engineering says: We believe
it is the largest machine of this class ever made; it has
three interchangeable boring bars of 18 in., 12 in., and
10 in. in diameter respectively. The width of fram-
ing for the work is over 13 ft., and the height 1214 ft.
The traveling table for holding the work is 8 ft.
wide and 14 ft. long. It will be seen from the illus-
tration that no head room is required for lifting the
boring bar to clear the work, because when the
table is traversed to the front the crane can drop
the cylinder upon it clear of the machine. The bor-
ing bar, with the worm wheel attached to it, is
then placed inside the cylinder, and both are tra-
versed back into position on the machine. Any final
adjustment which may be
required is then performed.
No alteration of the upper
structure with regard to
the feed is required, as the
connection is at once made
when the bar is fixed. Any
feed and any driving power
is obtained by a simple
change, not occupying
more than a minute of
time, and the boring
blocks can be elevated or
lowered quickly by power
through friction clutches
or slowly by hand ; the at-
tendant having full con-
trol from the work table,
whether the bar is rotating
or is at rest.

The changes of gear al-
low of work to be bored
varying from 11 in. in dia-
meter up to 130 in. in dia-
meter, while the surfacing
range extends to 144 in. in
diameter. The illustration
shows only a conical socket
with heavy collar fitted on
four scraped surfaces upon
the bar, and kept tight by
gun metal wedge strips,
but the machine is fitted
with a complete series of
boring blocks, each bored
to fit the taper socket, and
with four tool holders ar-
ranged to vary the diame-
ter of cut up to 12 in.
These blocks are further
fitted with two inter-
changeable surfacing com-
pound slide rests, which
are readily detached after
the cylinder is faced and
recessed. The weight of
the machine with the 18in.
bar is 52 tons. The two
interchangeable smaller
bars weigh 8 tons, the bor-
ing and surfacing appara-
tus weigh 10 tons, so that
the complete weight of the
me.chine is 70 tons.

<
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IMPROVED SIPHON CONDENSER.

The cut herewith represents the latest and most im-
proved form of siphon condensers, and is manufactured

EXBAUST STEAM

DISCHARGE

SIPHON CONDENSER.

by the Chicago Water Jacket Condenser Co., 47 W.
‘Washington Street, Chicago.

The novel features are the water jacket that entirely
surrounds the condensing chamber with a current of
cold water, and the adjustable nozzle, whereby the
amount of water admitted can be closely regulated.
Another valuable feature is that, in the event of the

annular water passage becoming clogged, it can be
promptly flushed out without any stoppage or dis-
connection. A vacuum of 24 to 28 inches is attained,
and is produced by the weight of the column of con-
densing water itself, no air pump being necessary. The
apparatus is extremely simple and durable, and the
vacuum obtained is the very highest.
—_— -
Deep Water to Duluth,

Briefly stated, the object of the deep waterways con-
vention, which met in Detroit recently, was to secure a
channel with a uniform depth of not less than twenty
feet of water all the way from Duluth to Buffalo. This
is the first thing demanded by thealready immense and
rapidly increasing commerce of the lakes. It can be se-
cured by dredging out about half a dozen shallow spots
between thc links of the magnificent chain of lakes
which form a magnificent highway along our northern
frontier, and the cost would not be excessive—between
three and four million dollars is the estimate. Next,
the sentiment of the convention was in favor of “a
waterway of sufficient capacity to allow the free pas-
sage of vessels drawing twenty feet of water, through
our own territory, from the great lakes to the Atlantic
Ocean;” and it requested Congress to authorize the
Secretary of War to have surveys and estimates made
for such a canal. No particular route was specified,
but the limitation of the work to *our own territory »
cuts out the St. Lawrence route and makes it neces-
sary for the canal to run from either Buffalo or Oswego
to the Hudson River, entering that stream at Albany
—a route which has been under consideration for some
time.

If the proposition be carried out in its grand en-
tirety, an immense amount of grain will be loaded on
vessels at Duluth, Superior, and Chicago, and be
water-borne directly to Europe, or else to New York
and Atlantic ports, without touching any of the rail-
roads which would bring it to Philadelphia, while cor-
responding amount of imports for the West would be
carried back over the same cheap and convenient
route. It looks as if the proposed waterway would
‘ side-track” this city more than any other enterprise
has done since the Erie Canal was built, and while this
city would not seek to hinder such a great national
improvement on that account, it naturally feels some
apprehension over it. But perhaps the danger is more
apparent than real. Canals do not always hurt the
railroads with which they compete. The operations of
the Erie Canal have not
injured the business of the
New York Central road,
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nor has the Susquehanna
Canal, in our own State,
proved a formidable rival
to the Northern Central
Railway. There is freight
enough for both, and the
canals take a gfeat deal of
bulky, unprofitable mate-
rial which the railroads do
not want if they can get
anything better.—Phila-
delphia Inquirer.

PROFESSOR Pettenkofer,
of Munich, has recently re-
ported upon the contami-
nation of the River Isar,
into which the city of Mu-
nich drains. Munich has
280,000 inhabitants, and
about 40,000 1b. weight of
sewage are discharged into
theriverdaily. Neverthe-
less, at Ismanig, three and
a half miles below the sew-
er outfall, no trace of sew-
age could be found in the
water by analysis. At the
mouth of the sewer the
bacteria numbered 198,000
per cubic centimeter; but
at Ismanig this had been
reduced to 15,230 and to
3,602 per cubic centimeter
at Freisling, nineteen miles
below. Professor Petten-
kofer holds that there is
no danger of sewage pollu-
tion in the river it the vol-
ume of sewage discharged
does not exceed one-fif-
teenth the volume of the
flow of theriver, and if the
sewage enters at a greater
velocity, so as to prevent
banking up.

THE longest mileage ope-
rated by a single system is
that of the Union Pacific—
10,928 miles,
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THE WORLD’S FAIR FRANKLIN STATUE,

In a conspicuous positon, mounted on a pedestal before
the south entrance of the Electrical Exhibits Building,
at the Columbian Fair, will be the statue of Franklin
shown in our illustration. The statue is 21 feet high,
and is the work of Carl Rohl Smith, a Dane. Repre-
senting Franklin, as it does, actually conducting the
lightning to the earth in his well known experiment
with the kite in Philadelphia, there could not well be
found a subject more strikingly appropriate for the
place it is to occupy, in front of the spacious edifice to
be devoted to the display of electrical appliances.

The names of forty-one eminent electricians now

dead will be placed over the entrance to Electricity
Building, as follows: Franklin, Galvani, Ampere, Fara-
day, Ohm, Sturgeon, Morse, Siemens,
Davy, Volta, Henry, Oersted, Coulomb,
Ronald, Page, Weber, Gilbert, Daven-
port, Soemmering, Don Silva, Arago,
Damill, Jacobi, Wheatstone, Gauss, Vail,
Bain, De la Rive, Joule, Saussure, Cooke,
Varley, Steinheil, Guericke, La Place,
Channing, Priestley, Maxwell, Coxe,
Thales, and Cavendish.

Revival of Sailing Ships.

A marked revival in the use and con-
struction of sailing vessels is now in pro-
gress both in this country and abroad,
the distinctive characteristics of the new
vessels being great size and use of steel.
In Great Britain the sailing ship Maria
Rickmers, which was recently launched
by Messrs. Russell & Co., Port Glasgow,
is, by 14 feet, the largest sailing ship in
the world. Besides having five masts,
she is provided with auxiliary steam
power, which will enable her to make
progress, even when there is not sufficient
wind to fill her vast sails. The vessel has
been built for Messrs. Rickmers, of Bre-
men, and is of steel. Her dimensions
are: Length 375 feet, breadth 48 feet,
depth 28 feet 414 inches. Her tonnage is
3,813 tons gross, and she will carry 5,700
tons deadweight on Lloyd’s freeboard.
She will be supplied by Messrs. Kincaid &
Co., Greenock, with triple expansion en-
gines of 650 indicated horse power, with
160 pounds working pressure, cylinders to
be of 16 inches, 26 inches, and 42 inches
by 27 ix}ches stroke. The propeller will
be of ‘“Bevis” patent feathering type,
and it is calculated that a speed of from
six to seven knots an hour will be at-
tained in calm weather with the vessel
fully loaded. Her spread of canvas will
be enormous. The vessel will have seve-
ral special fegtures of construction to dis-
tinguish her from the ordinary type of
first-class sailing ships. She will be fitted
to carry a large quantity of water ballast
in a suitably subdivided double bottom.
For facilitating loading and discharge of
cargo she will have three steam winches,
steam donkey boiler, and steam wind-
lass, besides a fan engine. She will be
employed in the East India rice trade.

The Pass of Melfort, one of the newest
type of sailing vessels, and intended for
carrying chiefly large deadweight car-
goes, was recently launched by the Fair-
field Shipbuilding and Engineering Com-
pany for Messrs. Gibson & Clark, Glas-
gow. Her dimensions are : Between per-
pendiculars, 298 feet; beam, 44 feet ;
depth of hold, 24 feet 6 inches. She has
four masts the entire length of steel. Her
lower masts and top masts are in one,
and topgallant and royal masts are steel,
having a small pole about two feet long
of wood on top. The jigger or fourth
mast is a pole mast entirely of steel, with
a jackstay riveted on back so as to run
the gaff up and down on the mast. All
the yards are of steel except the royal
yards, which with the spanker boom are
the only parts constructed of wood. The
bowsprit and jibboom are in one, also built of steel.
Wharever steel could be employed it has been used to
replace wood. The deck from stem to stern is of steel,
sheathed with wood ; the topgallant rail is of steel—
the very hatch beams and fore and afters are all of
steel. On the forecastle the old catheads are no longer
in use, but a crane and a novel method of shipping
and letting go the anchors has been substituted. The
rigging is all set up with screws—even the fore and aft
stays are set up with screws—so that if in the working
of the vessel there is any slacking of the wire rigging,
it can be instantly tightened up by the crew. The
old fashioned ratlines of ropes on the shrouds have
given place to round iron bars. The vessel has double
topgallant yards, and the patent halyard winches of
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Messrs. Shaw & Hastie are applied to the topsail
yards, so that the sails on these can be rapidly set in
about a seventh of the time that it would take under
the old method. The Pass of Melfort is 2,355 tons gross,
and carries for her net register 2,195 tons, an excep-
tionally large cargo, having upward of 3,950 tons dead-
weight on board.

AP -

Occupation for Old People,
When people get old, the question as to what shall
be their occupations may be more important than it has
been at any previous period of their lives. They may

only stay out their existence, with the consciousness
that they are superannuated members of society, who
have fallen out of the procession which is marching
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along with the progressof the world and have been left
behind to die as beasts and some savage tribes of men
abandon the exhausted of their members. Such old
people, pitiable in their decay, may be sustained by
appropriate regard, but they do not represent the true
dignity of age. They have dropped behind when they
might have gone ahead. They have accounted them-
selves supernumeraries in society when really they
might be among its most important and useful factors,
if they would only forget their age as measured by
years alone. They have put themselves on the retired
list when they are still fitted for active service. Their
faculties fall into decay simply because they do not
exercise them. No matter how young a man may be
in years, he can produce for himself the same result in
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the same way. Physicians can report many cases
wherein are manifested all the symptoms of age at the
very beginning of manhood, and so also they can point
out examples of physical and intellectual youth even at
a period exceeding the psalmist’s limit of life. Run
through history yourself, and more especially the
history of our own time, and you can make out a long
list of men distinguished in statesmanship, science,
literature and the church, whose intellectual prowess
has been displayed up to fourscore years and beyond.
They would not grow old ; they would not allow them-
selves to be counted out of the world of thought and
accomplishment. They remained in the competition
to the last. Life was not mere animal existence for
them after they had passed the limit where conven-
tional age begins. Longevity ‘did not
bring rest, for they kept the intellectual
{ machine bright with the friction of con-
’ tinued use. It simply gave them time to

learn more and to do more with the ad-
vantage of a training and an experience
so much prolonged. Consciousness of de-
cay brings depression, but discovery of
the ability for growth gives youthful
exhilaration. Nothing is so delightful as
finding out that the machine hasnot worn
out after all, but is ready for use to good
purpose even to the end. What men
want in both youth and age is the re-
creation which is afforded by a keen in-
terest in occupations that make them
forget themselves. It prolongs their lives,
for the foundation of youth is not ex-
hausted. A variety of occupations fur-
nishes far better recreation than the mere
pursuit of pleasure for itself. Even a
hobby serves the purpose more effectually
than any direct chase of happiness, so
elusive is the prize when you ge hunting
for it instead of waiting for it to come
to you while you are seeking only to
make the best use of your life.—Chau-
tauquan.

+0 &

A Permanent Magnetic Field.

At the meeting of the Physical Society,
of London, on December 4, a paper was
read on “A Permanent Magnetic Field,”
by Mr. W. Hibbert. The author had
noticed the approximate constancy of an
‘‘aged ” bar magnet, and he obtained still
greater constancy by attaching pole pieces
to a bar magnet of such a shape as to
give a nearly closed circuit of small
‘“‘magnetic resistance.” The pattern now
described consists of a steel rod 1 inch in
diameter and about 2!4 inches long, with
a cast iron disk, 4 inches in diameter
and five-eighths of an inch thick, fixed at
one end. The other end is fitted in a
hemispherical iron shell, which surrounds
the bar and comes flush with the upper
surface of the disk. An annular air space,
less than one-sixteenth of an inch wide,
is left between the cylindrical surface of
the disk and the inside of the shell, and
when the bar is magnetized a strong mag-
netic field exists in this space. To use
this field for producing electro-magnetic
impulses, a coil of wire is wound in a shal-
low groove on a brass tube, which can
slide easily through the annular space,
thus cutting all the lines. The tube is al-
lowed to fall by its own weight, a neat
trigger arrangement being provided for
effecting its release.

The instrument exhibited had 90 turns
of wire in the coil, and the total magnetic
flux across the air space was about 30 C.
G. 8. lines. A large electro-magnetic
impulse is therefore obtainable, even
through resistances as great as 10,000
ohms. Tests of three instruments show
that there has been practically no mag-
netic decay in seven months.: The au-
thor, therefore, considers them satisfac-
tory, and is prepared to supply them as
magnetic standards. To facilitate calcu-
lation, the number of lines will be adjusted: to a con-
venient number, say 20,000 or 25,000.

Several uses to which the instruments are well suited
are mentioned in the paper, and a simple way of de-
terming permeability by the magnetometer is de-
scribed.

—®
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Aconite as an Antidote to Imsect Venom,

A correspondent from Durango says that formerly
about one-half of the children in the city died from the
sting of the scorpion ; but now nearly all the lives are
saved, if taken in time, by the use of a strong tincture
of aconite, of which five or six drops are put in a tum-
bler half full of water and a teaspoonful given at fre-
quent intervals.—Merck's Bulletin.
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Evolution in the Flower.*

The flower has a special importance to us in studying
the life history of the plant. It is the indication of its
endeavor to discharge the second of the duties of the
organism, the preservation of the species or the propa-
gation of the race. It consists of parts whose meaning
is only evident when regarded from this point of view.
On a stalk there are superposed successive whorls of
modified leaves ; a conspicuous outer ring, often com-
posed of two sets of leaves, known as sepals and petals,
and within this two other whorls, the stamens and pis-
til. Of these the stamens develop in their club-shaped
heads, or anthers, a number of grains of various forms
known as pollen, which give rise to what is the male
element in reproduction. The pistil or collection of
carpels develops the ovules, in which we have the fe-
male cell ultimately produced. The problem of repro-
duction involves the transference of pollen from stamen
to carpel in an organism which itself is passive and
motionless. The pollen must reach a particular portion
of the carpel known as the stigma, which is usually its
uppermost part, and here the changes leading to fer-
tilization are initiated.

It has been found by Darwin and others in long-con-
tinued experiments that the best offspring is produced
when pollen from one flower in applied to the stigma
of another flower, either on the same plant or on
another plant of the same species. This cross fertiliza-
tion, as it is called, has given rise to various curious and
interesting mechanisms to secure it.

The original flower was probably one of a very hum-
ble type, such a one indeed as we now find on our for-
est trees. It had no particular color and was not con-
spicuous among the foliage. It produced large quanti-
ties of pollen and was often provided only with stamens
or with pistil.

It was fertilized by natural agencies, of which the
wind was the most usual.

From such a type the varioushighlycolored, scented,
and curiously shaped flowers we now know have been
developed.

In the order of such development the aid of the insect
world has been prominent. To effect the change from
wind fertilization to insect fertilization is the initial
difficulty. That once effected, various modifications
would soon ensue, and those that were advantageous
to the plant would be preserved by natural selection.

Now, insects are largely feeders on pollen, and it is
easy to see how the vast amount of pollen produced by
such a flower would attract an insect to visitit. The
successive visits of the insect to various flowers would
result in the deposition of pollen from one on the
stigmas of others, so that the first insect-fertilized
or entomophilous flower would arise. It would be in
character such as would be due to the influence of
quite a short-lipped insect, with a feebly developed
sense of color. We find instances of these still existing,
quite simple in structure, wide open, regular in shape,
and offering only pollen to the insect, and either white
or yellow in color.

But many flowers offer another attraction than pol-
len, in the shape of honey. It is not uncommon to find
honey secreted by other parts of the plant than the
flower. If we suppose that this secretion of honey at
some time came to be poured out on the flower, such a
flower would have an increased attraction for an in-
sect, and this property, possibly arising accidentally at
first, would be perpetuated, and so the nectary come to
be a regular part of the flower.

A further development would follow in the shape of
various mechanisms for the shelter of the honey from
rain, and so lead to its being hidden in tubes or spurs,
and accessible only to particular insects.

This development, so briefly sketched out, has not
proceeded along one line. Many visitors have been at-
tracted by flowers, and each hasled to particular modi-
fications. I shall consider only twoof these, the fly and
the bee.

The fly is an insect of a low order of intelligence, shy
and lazy. Itis attracted both by pollen and by honey,
and the structure of its mouth enables it to eat both of
these.

Its pecnliar characteristics have led to the develop-
ment of flowers which secure it in a kind of prison and
retain it for a few days, ultimately releasing it. Such
are the flowers of Aristolochia and Arum. In both these
the fly enters by pushing past a fringe of hairs, which
are set at an angle inclined forward. The insect is by
these prevented from going out. The stigmas of the
flowers are ready to receive pollen on its entrance, and
if it has emerged from another flower it is dusted with
pollen, which, as it crawls over the stigmas, it leaves
behind it. After a day or two the stigmas in the prison
fade, and the anthers ripen and discharge their pollen,
with which the visitor becomes coated. At this time
the hairs wither and the fly is enabled to escape and to
vigit other flowers, where the same programme is re-
peated.

The low intelligence of the fly is taken advantage of
by the so-called grass of Parnassus. In this a number

*Notes of a lecture delivered at an evening meeting of the Pharma-
ceutical Society, Wednesday, November 11, by Professor J. R. Green.—
Th e Pharmaceutical Journel (London), :

of shining knobs are developed in part of the flower
near the stamens, and from a distance these look as if
coated with honey, and the fly, deceived thereby, visits
flower after flower and effects fertilization.

A higher type of flower visited by flies is seen in
Veronica, where honey is hidden in a small tube in the
center of the flower. To reach it the fly is obliged to
hold on by the stamens, and in so doing it dusts its
body with pollen, which on a visit to another flower is
deposited in the stigmna, this beingsoplaced astotouch
the insect before the stamens do.

The conspicuousness, however, which first attracted
the fly also attracted other insects, whose visits did not
always lead to the desired end. Even highly organized
flowers still suffer from this disadvantage. The flowers
of the Columbine, Oxlip, and Bean are still visited by
short-tongued bees, which cannot reach their honey in
the legitimate fashion. These bite holes in the petals
and steal it without benefiting the flower.

‘We have to look to this fact for the explanation of
arrangements to protect the flower from these depre-
dators. We have these seen best in the so-called bee
flowers.

Bees, as a class of insects, are characterized by more
intelligence and greater industry than flies. They have
a higher color sense and a morecomplex mouth. With
these endowments we co-relate the fact that, unlike
flies, they store up food for their young. Some of the
more interesting types of bee flower are seen in the
Leguminos#, where elaborate mechanisms lead to the
dusting of the visitor with pollen on the part of his
body to which the stigma of the next flower must be
applied. In Lotus the pollen is forced out of the flower
by a sort of piston, made of the dilated ends of some of
the stamens. This is made to work by the weight of
the bee when it alights upon the flower. In the Broom
the same effect is secured by a sort of explosion, which
takes place when the bee commences its search for the
honey of the flower.

In the Violet a curious cup-like hinged projection has
been developed, which opens as the tongue of the bee,
coated with foreign pollen, passes down the tube of the
flower, but closes and covers up the stigma, when it is
withdrawn carrying pollen from the flower’s own
stainens.

In the Barberry and in the Cornflower the stamens
have become endowed with a peculiar irritability,
which subserves the same purpose of dusting the visi-
tor with pollen. |

In Salvia, the sage, a curious modification of part of '
the stamen into a lever leads to the pollen falling on to
the back of the bee, where the stigma of the next flower
visited finds it.

The varicus forms of orchids introduce us to still
more elaborate mechanism, rendering fertilization with-
out insect aid impossible.

The development of color in flowers and the explana-
tion of the various markings qn the petals must be
studied also in connection with insect life.

Probably white and yellow flowers were the earliest,
the first distinction being drawn thereby between flower
and foliage. These were visited probably by lowly
forms of insects, as they are to-day. When honey be-

gan to be secreted and hidden, more distinctiveness |

was needed, and the insects with a high color sense be-

came the agents of further modification. The markings' | !
on the petals, usually straight lines or rows of dots, |8

pointed the insect to the part where the treasure lay.
So the development of blues and reds accompanied the
evolution of the elaborate mechanisins already de-
seribed.

Of lowly forms, with easily accessible honey, Muller
has shown 60 per cent are visited by flies, as against 3
per cent by bees, while of reds and blues it can be
noted that the reverse obtains. Flies visit yellow or
white flowers more than twice as frequently as red or
blue ones.

A New Puddling Furnace.

At a recent meeting of the Cleveland Institute of
Engineers, Middlesbrough, Eng., the secretary read a
paper by Mr. James Van Langer, of Leeds, ‘ On the
Pietzka Patent Puddling and Heating Furnace.” The
inventor of the furnace is Mr. Gottfried Pietzka, mana-
ger of the puddling and rolling nill departments at the
Witkowitz Works, in Austria, where altogether about
10,000 men are employed. The novel features of the
furnace are a reversible hearth, or rather a double
hearth mounted on a platform turning on a hydraulic
ram. The pig iron is charged on to one division of the
hearth, and when melted the double hearth is raised
about four meters by the hydraulic ram and turned
right round, so that the other division of the hearthre-
ceives a fresh charge of pig iron, while that already
melted in the first division is being puddled. The
heating too is done by gas fuel instead of by coal as in
the ordinary puddling furnace, a recuperator being
erected in close contiguity to the furnace. At the
Witkowitz Works the furnaces have been in operation
for about twelve months, and the average saving there
during the past half year has been 10s. per ton, the loss
of iron also being 2 to 3 per cent less than in an ordinary
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furnace. Mr., Howson said they had heard of the flint
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age, the bronze age, and the iron age, but now they
had got to the steel age, and Mr. Langer was wanting
them to go back to the iron age. He feared it would
be very costly in comparison with the ordinary
puddling furnace. Mr. J. E. Stead said this was cer-
tainly the greatest advance toward economy, so far
as gas producers were concerned, which he had seen,
and that advance was produced by having the gas
producers close to the puddling furnace. To his mind
the furnace was a tremendous improvement on any-
thing else they had seen, and if it did allow an economy
of 60 per cent it was a very great advance indeed. In
answer to questions by one or two gentlemen, Mr.
Langer said there were more men to a furnace in
Austria than in England, but the rate per ton was
much about the same. The cost of the new furnace was
about four times that of the old type, but the output
was seven tons per day, as against two tons in the old
furnace.

-
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Sodium.

According to Rosenfeld, when sodium which has been
kept under mineral oil and is covered with a crust is
immersed in a mixture of petroleum three parts and
amyl aleohol one part, or rubbed with a cloth soaked
with this mixture, it acquires at once a silvery luster.
If now it be put into petroleum containing 5 per cent
amyl alcohol, then washed with pure petroleum and
kept in petroleum containing one-half to one per cent
of amyl alcohol, it preserves this luster for a long time
becoming covered very slowly, however, with a film of
sodium-amyl oxide, which is easily removed with filter
paper. Potassium and lithium can be purified simi-
larly. Sodium thus cleaned combines at once with
mercury, evolving light. By pressing clean sodium
and potassium together, under a mixture of one part
amyl aleohol and nine parts petroleum, the liquid alloy
of these metals is easily obtained. By mixing one
gramme of the clean sodium rubbed to a fine powder
with three grammes of salt, with 07 gramme of sul-
phur, avoiding pressure, combination takes place with
the evolution of light and sodium sulphide is formed.
Selenium and tellurium behave similarly.—Ber. Berl.
Chem. @es.; J. Chem. Soc.

—_—— . —
Slag Paint,

Among the papers presented at the recent Glen Sum-
mit meeting of the American Institute of Mining Engi-
neers was one by Mr. A. Sahlin, of New York City, de-
scribing the utilization of puddle and reheating slags
for paint stock. According to Mr. Sahlin, these slags are
being used with much success, and command as high as
$30 to $40 a ton for this purpose. The slag is ground
down to an almost impalpable dust by means of a
crusher and a disintegrating machine or pulverizer.
Samples of the slags used at the works at Boonton, N.
J., have shown the following chemical composition :

: I
Puddle slag. |Heating cinder.

430 o
o630t ' 71°290
6410 | 0210
0810 i
030 | 7780
16390 -060
3-840 ‘

The cinder gives best results, but both the slags are
said to make good paint stock. Mr. Sahlin described
at length the machinery used, and stated that the dust
produced is so fine that it cannot be measured by
screens, and is good enough for any high grade paints.
‘When mixed with linseed oil and ground on an ordi-
nary burr mill it makes up into a dark olive-green
color, so neutral in its tint that an addition of from 3
to 15 per cent of coloring matter will change it into a
bright blue, yellow, drab, or glossy black. About
40 per cent of the slag is thus directly available. The
remaining 60 per cent is collected in the settling cham-
ber, ground to a fineness of about 225 mesh, and used
for producing durable shades of dark red for railway
and other purposes. Thechemicalreactions of the pro-
cess were fully described by Mr. Sahlin, who wound up
his paper by stating :

‘“ The slag paints are remarkable for their durability,
body, gloss, and covering capacity, and for the stub-
bornness with which they resist all chemical reaction.
They are cheap in price and uniform in fineness as in
composition. The raw material is available in great
abundance and at a nominal cost ; and, as their supe-
riority and the simple methods of preparing them be-
come better understood, there is no reason to doubt
that they might be universally used, and might form a
most valuable by-product of the iron industry.”

A STRANGE death is reported from New Orleans. It
is said that while playing a hose upon a fire a telephone
wire and an electric light wire got crossed, the stream
of water from the nozzle struck the wires, a heavy cur-
rent followed down the water and killed the fireman
who was holding the nozzle.
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Results of Extirpation of the Liver.

In a preliminary note Dr. Von Meister confirms, from
his own experimental observations, some of the results
previous:y obtained by Ponfick of the remarkable de-
gree of reparative power exhibited by the liver, and
applicable, doubtless, to other glands in greater or less
degree. Thus he finds that in the dog and cat, as well
as in the rabbit, the removal of more than three-fourths
of that organ is not followed by any serious conse-
quences, and that within the space of thirty-six days
repair has advanced to such an extent that the weight
of the organ is regained. This regeneration is effected
partly by hypertrophy of the hepatic cells, but mainly
by their hyperplasia ; but new lobules are not formed,
and biliary duets, as well as blood vessels, share in the
new formation.

Observations were also made upon the effect of extir-
pation of such large portions of the liver upon the ex-
cretion of urea. It was found that the total quantity
of nitrogen notably diminishes, but not in proportion
to the nitrogen of the urea, so that the proportion of
the latter to the whole nitrogenous excretion is de-
creased. On the other hand, the amount of extractive
matters is increased, and their nitrogenous constituents
appear in greater proportion than normal to the total
nitrogen. The diminution in urea is proportionate to
the amount of liver substance removed, total extirpa-
tion of the organ leading to a very marked decrease in
urea. It was further found that after partial extirpa-
tion—within a period of from eleven to fifteen days—
the quantity of urea rises until it once more attains the
normal degree.— Lancet.
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Magneto Heat Motor,

A curious scientific toy was recently exhibited at a
meeting of the Royal Society in London. It is a heat
engine, based upon the principle that nickel, magnetic
at ordinary temperatures, promptly becomes non-
magnetic at a temperature of 572° F. The construction
of the engine is as follows: A disk of copper is sus-
pended by two strings so that it can swing like a
pendulum. Mounted on the copper disk is a magnet
which holds up a piece of nickel. An aleohol lamp
placed below the disk heats the nickel until it becomes
demagnetized and drops away, when tbhe copper pendu-
lum makes an oscillation. During this oscillation the
nickel cools sufficiently to regain its magnetic character
and is caught up by the swinging magnet only to be
passed again over the lamp, which causes it again to
drop, and so on, the pendulum being thus kept in
motion.

A BOW FOR STRINGED MUSICAL INSTRUMENTS,

The improvement represented in the accompanying
illustration is designed to facilitate the ready insertion
and secure fastening of the ends of the hair in the frog
in rehairing the bows of violins, violas, violoncellos, bass
viols, etc. It has been patented by Mr. William H.
Ayres and Henry Schroeder. Fig. 1is aninverted per-
spective view of the end of a bow provided with the
improvement, with the hair removed and the cover
partly open, and Fig. 2 is a side section, the hair being
secured in place. Thescrewrod turning in the end of
the staff engages a nut held on the frog, sliding as
usual on the end of the staff. The frog is preferably of
sheet metal, and into its under side projects a vertical

AYRES & SCHROEDER'’S BOW FOR VIOLINS, ETC.

extension of the inclined bottom over which passes the
hair, the ends of which are tied in the usual manner,
and pressed securely in contact with the extension by
a wedge-shaped block (F'ig. 3), therear end of the block
abutting against a slightly inclined interior wall of the
frog. Theunderside of the frog is closed by a longitud-
inally sliding cover, so that the block is held in place
and the several parts are locked together.

Further information relative to this improvement
may be obtained of Mr. W. H. Ayres, box 294, Madison
Barracks, Sackett’s Harbor, N. Y.

Scientific dmerican,

AN IMPROVED DUMPING CAR.

The car shown in the illustration is designed to be
simple and durable in construction, and is arranged to
dump automatically when the door is unlocked, dis-
charging the load in any desired direction. It is the
invention of Mr. P. Emerson Glafcke, of Sixteenth
| Street and Warren Avenue, Cheyenne, Wyoming. On
the wheeled truck is a circular plate in which lies a
friction plate, and upon the latter rests a turntable
supporting a frame turning on a central pivot in the
circular plate. This frame supports the car body,

.
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GLAFCKE’S DUMPING CAR.

which widens toward the front and has a large open
lower end, preventing the wedging of the load in the
car. The large end is closed by a door hinged upon a
rod at the top, and at one side of the door is a pin
adapted to engage a notch in a pivoted latch, the rear
end of the latch being pivotally connected with a rear-
wardly extending handle rod. To hold the door in
open position, a rod pivoted to its other side has teeth
adapted to engage a loop on the side of the car, where-
by, when the door swings open, one of the teeth on the
rod engages the loop to hold the door open, the end of
the rod having also a handle, by pulling upon which
the door is released and allowed to close automatically.
In the frame carrying the car body is a vertically
pivoted locking arm whose free end passes into a notch
in the turntable and into one of a series of notches in
the circular plate upon the truck, this arm being also
connected with a rearwardly extending handle rod
having a notch adapted to engage a transverse brace
of the rear standard, to hold the rod in a locked posi-
tion. Before the dumping of the load, if the car body
is to be turned in any particular direction, the locking
arm is disengaged by means of the handle rod, when
the frame can be turned as desired to bring the front
end of the car body to the point of dumping, and the
locking arm is then engaged with a notch in the lower
circular plate, holding the frame in locked position.
The load is dumped automatically by the operator
pulling the handle rod to disengage the catch by which !
the door is held closed, the pressure of the load on the
door causing the latter to swing outward, when the
load slides down the inclined bottom of the car body.
A car of two tons capacity embodying these improve-

ments has been in successful operation on the Com-
stock Lode, owned by the Silver Crown Milling, Min-
ing and Smelting Company, for several
months past, and it is said that the owners,
engineers and miners all pronounce it supe-
rior to the old style, all the catches work-
ing by gravity, so that it can be operated
by a boy, while it is said to cost no more
than the common ecars to build.

_————<te————————
Progress of the Pan-American Railway,

The executive committee of the Inter-
Continental Railway has recently been in
session in Washington reviewing reports re-
ceived from engineer officers and others con-
cerning the project. The first surveying
corps, under the leadership of Captain M. M.
Macomb, of the Fourth United States Artil-
lery, has surveyed three lines through Guate-
mala from the Mexican boundary to Guate-
mala City. The most popular route runs
through the coffee country, the second fol-
lows the coast, and the third is across the highlands in
the interior.

Wm. F. Shunk has charge of the second party,
which left Quito, in Ecuador, last June, to survey
northward. They had reached the city of Pappegan, at
the head of the Cauco River, when last heard from, and
are working down the river toward Panama. The
third party started southward from Quito last fall, un-
der the leadership of J. M. Miller ; but Mr. Miller’s
health was broken by the climate and he was obliged
to return to the United States, leaving Mr. Kelly in
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charge. The corps has surveyed a distance of 450 miles,
and reached the boundary of Peru. They will stretch
their chains along the Maranon River to Cero de Pasto,
the terminus of the New Orola Railroad, and expect to
complete their work in eighteen months. The engi-
neers report that their work has not proved nearly so
difficult as was expected. No insurmountable diffi-
culties have been encountered.
Colima again in Eruption.

A dispatch from the city of Mexico says : Thursday,
December 3, was a day of terror in Colima. Between
4 and 5:30 P. M. on that day the volcano of Colima was
in a state of violent eruption, and at 8 o’clock that night
a heavy shower of ashes began falling upon the city.
It lasted over an hour, covering the streets and roofs of
buildings and greatly terrifying the inhabitants.

The volecano of Colima, which is in the State of
Jalisco, Mexico, is 12,000 feet high, and forms the
southwestern extremity of the chain which traverses
Mezxico from east to west. For forty years it had been
inactive, and was supposed to be extinct : but on July
12, 1869, it began to smoke, and a few weeks later to
pour forth pumice stone intensely heated, which spread
for miles and covered hundreds of acres.

—— o —
AN IMPROVED WEED PULLER.

A machine designed to pull weeds entirely out of the
ground, or to kill them, in case they are well rooted, by
stripping off their seeds and leaves, is shown in the
illustration, and has been patented by Messrs. John F.
F. Gatgens and Robert C. Dowdin, of Central House,
Butte County, Cal. It is adapted to be pushed for-
ward by horses attached as indicated in the picture,
and a sprocket wheel on the drive wheel is connected to
rotate a forward shaft turning in suitable bearings, this
shaft having a gear wheel by which is rotated a drum
on a shaft turning in bearings on the front end of the
main frame. A shifting lever, operating a clutch turn-
ing and sliding on the drum shaft, affords the means of
readily connecting it with or disconnecting it from the
drive wheel. The drum, shown in the small figure, has
longitudinal slots in its rim, in each of which moves a
comb, the teeth of which are secured to a bar whose
ends are formed with trunnions passing through seg-
mental slots in the heads of the drum. The teeth are
curved and so pointed that two adjacent teeth form a
V-shaped opening into which the stems of the weeds
readily pass and are firmly gripped. The outer ends of
the trunnions of the teeth-carrying bars have friction
rollers traveling in cam grooves of cams bolted to bear-
ings on the front ends of the side beams, and the bars
are guided by attached arms pivoted to the inside of the
heads at the centers of the segmental slots of the re-
spective trunnions, so that when the drum is revolved
the teeth of the several combs are made to project
through and be withdrawn into the longitudinal slots in
the face of the drum. Each comb is moved to its outer-
most limit previous to reaching its lowest position, so
that the teeth come in contact with the weeds from the
rear, but as soon as the comb with the weeds or leaves
has reached about a horizontal position, the comb,
owing to the action of the cam, commences to recede
within the drum, whereby the weeds, seeds, and leaves
are pushed off and drop to the ground, the comb again
moving outward in the same manner in the further
revolution of the drum. Pivoted disks prevent the
entry of dust, dirt, ete.,, to the drum through the
segmental slots, and a lever fulcrumed to one of the
longitudinal beams facilitates the raising or lowering of
the front end of the machine, this lever being held in

GATGENS & DOWDIN’S WEED PULLER.

adjusted position in a suitable vertical rack bar. This
machine is said to have given great satisfaction in prac-
tical work, being well adapted to pull up or kill weeds
in cultivated ground in which the grain has appeared
without injury to the grain.

°-
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THE self-pouring tea pot, of which we gave an illus-
tration in the SCIENTIFIC AMERICAN, of October 17,
1891, is now made in several elegant forms by Messrs.
Paine, Diehl & Co., 1430 South Penn Square, Philedel-
phia, Pa.
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RECENTLY PATENTED INVENTIONS,
Railway Appliances.

C AR CoupLING. — Frank Vaughan,
Elizabeth City, N. C. According to this invention the
drawhead is supported to turn on an axis, and has a link
and link mortise arranged on different radii, the draw-
head being arranged to turn to adjust either the link or
the mortise to position to face the meeting drawhead,
to receive its own link or to set its link to enter the
other mortise. The link may be a hook bar, arrow-
‘head rod, or other suitable construction, and the link-
securing pin is pivoted and arranged to close at its op-
posite end against a shoulder forming a fixed part of the
drawhead, or consisting of a spring plate secured to the
drawhead, when by depressing the plate the pin is re-
leased.

Mechanical Appliances.
BRicK KiLN. —John B. Griswold,

Zanesville, Ohio. This invention provides for the
novel arrangement and connection of kilns in a series,
and connecting them to a single stack, in such a manner
that the waste heat from a kiln just burned off will be
utilized in a green kiln. The improved Kkiln is also
designed to burn brick, tile and similar articles uni-
formly and of even hardness, by a perfect combustion
of the gases and fuel at all times, a large part of the
ware being burned by radiated heat before the fire
touches it, the ware being protected from direct con-
tact with the fire at its hottest points, thereby prevent-
ing it from being blackened or fire-marked.

PRINTERS’ SIDE STICK AND QUOIN.—
Albert A. Bogen and Robert Nix, New Ulm, Minn.
This device consists mainly of two bars having parallel
outer sides and connected together by a central casing,
the outer bar having its inner side formed with in-
clines or bevels adapted to be engaged by blocks or
‘wedges mounted to slide between the barg, the wedges
being engaged by screw rods revolving in suitable bear-

. ings in the casing. The screw rods are revolved through
gears by means of a key, whereby the wedges are moved
against the bevels of the outer bar to force its outer
gide in contact with the form, the outer side of the
other bar resting againet the inside of the chase, or vice
versa. The device is designed to be gimple and dur-
able in construction, and readily manipulated to lock
the form firmly in the chase.

COUNTERBALANCE FOR JOURNALS. —
William H. Wood, New York City. The journal box
fitted to the shaft has a groove for receiving packing,
an adjustable packing being fitted to the groove and
the shaft, while ducts connected with the groove are
supplied with a fluid under pressure, and a duct leads
to the space in the journal box within the packing con-
taining fluid under pressure. The invention provides
means for opposing the weight or pressure of a shaft
on its bearing, or the thrust or pressure of any moving
body revolving or sliding in frictional contact with
any body, 8o as to reduce friction between the surfaces
to a minimum.,

MULTIPLE BUTTON DRILLING MA-
CHINE.—John W. Lewerth, New York City. This isa
compact and durabie machine by means of which
several holes may be drilled simultaneously. A frame
having parallel arms is movable to and from a table on
which is a button-clamping device, a stud on one of the
arms affording a bearing for drill spindles on which
are pinions meshing with the teeth of a revoluble
sleeve. The frame is raised and lowered to raise and
lower the drills in the progress of the work, and motion
is given to the sleeve by a belt from any convenient
power.

Agricultural,

HAND PLANTER. — Herman Sepp-
maun, South Bend, Minn. This invention provides
means whereby two hand planters may be connected,
held at a suitable distance apart, and operated to simul-
taneously plant two hills. A lever is fulcrumed at
each eide of the center of a horizonta frame connecting
the two planters, a spring normally forcing the levers
apart, while connecting bars unite them with the ope-
rating mechanism of the planters. The operator carries
the two levers toward each other, and when they are re-
leased they return automatically to their normal poeition,
at one movement the secd being planted in the ground
and at the next movement the shoes being charged, so
that they may be again operated to plant their regpective
hills.

‘WaaoN.—Paul H. Munroe, Plainfield,
Ill. Tuws is a vehicle especially adapted for farm work,
riding and hauling easily and turning in a small space,
while it is also provided with adjustable cutters for
cutting corn or other produce, the cutters being mount-
ed on the under side of the body near the middle. The
wagonalso a variety of other novel details.

Miscellaneous.,

WELL CAsiNGgs.—Charles C. Chamber-
lin, Washington, Pa. This invention relates to an
apparatus for tightening the joints of casings for oil,
gas or water wells after the casing has been jointed and
arranged in the well. To the tube is secured a hori-
zontal bearing collar, upon which rests a wheel with
upwardly and outwardly inclived periphery, and the
wheel and tube are connected by a rope, 8o that as the
wheel revolves the tube is also revolved, tightening
the casing. A flange on the lower side of the wheel
prevents the rope dropping off, and several coils of rope
being passed around the wheel, the rope is passed over
and receives power from the power wheel of the
derrick.

ELECTRIC METER.—Charles K. Huguet,
New Orleans, La. A closed receptacle, to which is at-
tached a pressure gauge, is filled with a snitable electro-
Iytic liquid, and from its bottom projects two stems of
afixed and an adjustable electroae, through which a
portion, preferably about one thousandth part, of the
whole current may be passed, the solution being thus
decomposed and the gas created causing a pressure
which is indicated on the pressnre gauge, the total pres-
sure, taken in connection with the temperature, show-
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ing the proportion of the total current which passes
through the shunts on which the meter is placed. A
table for measuring ampere hours is also designed for
use with the meter.

HoT WATER HEATER. — John Q. A.
Gantt and John D. Bloomhardt, Altoona, Pa. This
heater has a double-walled fire box with vertical end
projections, from which extend upward circulation
pipes arranged in a zigzag manner, and connected with
a hollow head piece. The coils or circulation pipes are
inexpensively made, and the number may be readily
added to, to increase the capacity of the heater, which
is designed to utilize the heat of the fuel to its fullest
extent. The coils, fire box and head piece are all
adapted to be inclosed in any common form of casing.

SAsH RAIL FASTENER. — George W.
Galbreath, Sedalia, Mo, This is a fastener for the
meeting rails of sashes, designed to be simple, inex-
‘pensive, and of durable construction, in which the
locking pawls are gravity pawls, and the fastener may
be operated to release the two sashes by the use of one
hand, which hand may also be employed for raising the
sash. The keeper section consists of a casing having
an opening in one side, gravity pawls being eccentri-
cally fulcrumed in the casing, while the bolt section
consists of a casing in which a spring-controlled bolt is
held to slide, being moved within the casing and out of
engagement with the keeper section by a shifting lever.

KNOB ATTACHMENT. — George E.
Hamlin, New York City. This invention i an improve-
ment in that class of knob spindles which are made of
two parts, in the form of flat bars secured together by a
screw, The spindle sections have shoulders adapted to
fill cavities in the knob shanks, and the sections are
connected by a pin or fastening key, when washers are
dropped over the spindle, and roses are attached in the
usual manner, concealing the;washers and the ends of
the door openings. By means of this improvement a
quick and effective adjustment is readily obtained of
knobs for doors of different thicknesses, the knobs
being readily removable as may be desired,

Poise FOR SCALE BEAMS. — Gustav
Wilkening, Houston, Texas. This is an improvement
for scale beams made smooth on their upper surface
for the poise to move on when being adjusted to weigh,
the hook carrying the poise having at its upper or nose
end an intervening roller supported by pointed screws
forming the running bearing, below which projects
a front pointer or indicator, while combined with the
poise and its suspension hook is a spring arranged to
carry the weight. The easy sliding of the poise and
hook-carrying roller on the beam are designed to save
much time in weighing. and prevent the cutting and
marking of the beam.

ALARM GoNG. — Vernon T. Lynch,
Chicago, Ill. This 18 a device for use on different types
of vehicles, and is also designed for use in connection
with cable motor cars, the gong being suspended below
the end platform. A bent standard is held within the
gong to support a ball in a keeper box in such position
that the ball will be repeatedly struck by radial striking
arms to sound the gong, on a sleeve being revolved to
which the arms are attached, there being on the sleeve
a pinion meshing with a toothed sector bar, with which
is connected a foot block at the upper end of a radius
bar. By placing the foot upon the block and rocking it
quickly, the arms strike the block in rapid succession,
throwing it against the rim of the gong.

CAKE BAKING PAN, — Mary E. Me-
Daniel, Mineola, Texas. This pan has a lower main
section, with flaring side walls and a centertube,and an
upper detachable extension chamber having a flat top
in which. are openings, while above this is a pivoted
upwardly dished lid. The circulation of hot air cur-
rents within the oven is'thus afforded freeaccess to the
cake material on its upper surface while lateral draught
is cut off, the cake rising within the extension chamber
and aronnd the central tube,

MELON CARRIER. —John K. Fler,
Leavenworth, Kansas. This device consists of flexi-
ble side strands connected by cross plates or bars, with
cross handles at the ends, one of the handles being ar-
ranged to serve a8 a hand hold, making a simple and
inexpensive carrier, designed especially for carrying
watermelons,

DRAUGHT EQUALIZER. — Walter B.
Lawreuce, Traer, and Frank W. Reisinger, La Porte,
Iowa. According to this invention several different
whiffletrees are so arranged and connected with levers
that an yneqnal number of horses may be worked on
different sides of the pole and still have an equal for-
ward pull upon it. The adjustment of the levers may
be made at different points, according to the number
and strength of the horses pulling on different sides of
the pole, and means are provided for remedying any
side draught.

VEHICLE SPRING BRACE.—Sidney J.
Graham, Colville, Washington. This invention pro-
vides an equalizer block turning upon a stud projecting
downward from the seat, and having bores in which
turn pins pivotally connected with brackets, which are
connected by links with the lower ends of the springs.
The improvement is designed to prevent the springs
from swaying out of perpendicular, causing the springs
to settle in a straight Bne, and avoiding all side stain,
no matter what weight or load is placed on one side of
the wagon or one gide of the seat.

PAp ScREw FOR HARNESS. — Charles
B. Waterhouse, Rising City, Neb. According to this
invention the pad screw has a longitudinal perforation
which extends through the acrew head, then turns out-
ward and vanishes on the threaded shank. A soft
metal rod or key is inserted in this perforation, and its
inner end engages and locke-a nut concealed within the
harness pad, the locking key being withdrawn to re-
move the pad screw.

PHYSICIANS' OPERATING TABLE. —
Grant B. Nichole, Wapakoneta, Ohio. The table frame

inclined ends. The table is designed to be readily
changed into the desired position to make the patient as
comfortable as possible while permittimg the surgeon
to conveniently perform an operation.

BURIAL APPARATUS. — Murray L.
Smith, Smyrna, Ohio. This is a compact and easily
handled apparatus to enable undertakers to safely
lower a coffin into the grave with but little assistance
and without allowing the coffin to slip or fall. The
invention provides a novel construction and arrange-
ment of the parts of a folding derrick with cords and
windlasses, very light and foldable into small compass
to be easily carried upon the hearse.

SUSPENDERS. — Elias H. Lieberthal,
Bay City, Mich. According to this invention a slotted
metal plate or clamp is concealed within or made to lie
flush with the junction piece of the bifurcated end
straps, the slot of the plate, through which the main
web pasees, having teeth to catch but not penetrate the
web, whereby the suspenders may be readily lengthen-
eG or shortened and a secure hold established, all
buckles and projecting parts being dispensed with.

‘WaATcH CHARM DEsiGN.—Fayette W.
Roe, Omaha, Neb. This design simulates an acorn,
at the lower end of the cap of which is a band in
which appear abbreviations of the days of the week,
while below are vertical panels containing columns of
figures, the whole presenting the appearance of an
acorn calendar.

Note.—Copies of any of the above patents will be
furnished by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention and date
of this paper.

NEW BOOKS AND PUBLICATIONS,

MACHINERY PATTERN MAKING. By P.
S. Dingey. 12mo. Pp. 90. 22 plates,
cloth. John Wiley & Sons: New
York. 1891. Price $2.

This work, which ig freely illustrated with 376 figures
and many full size profiles of gear wheels, will prove of
value to all pattern makers. The processes of making
important typical patterns and core boxes are fully de-
scribed. Great attention is given to the making of pat-
terns for gear wheels, which has always been a stum-
bling block to pattern makers. For a work of its size
it contains a large amount of useful information.
e —————————

SCIENTIFIC AMERICAN
BUILDING EDITION.

JANUARY NUMBER.—(No. 75.)

TABLE OF CONTENTS.

1. Elegant plate in colors of a picturesque residence
in the American Renaissance style of architec-
ture, erected for Gen. T. L. Watson, at Black
Rock, Conn. Two perspective and an interior
view, with floor plans, etc. Henry A. Lambert,
architect, Bridgeport, Conn.

2. Plate in colors of a colonial house erected at Port-
land, Maine. Perspective elevation and floor
plans. Cost $3,800 complete.

8. A very attractive residence at Sea Side Park, Bridge-
port, Conn. An admirable design. Floor plans
and perspective elevation, Cost $18,000 com-
plete.

4. A cottage at Richmond, Mo., erected at a cost of
$1,600. Perspectuive elevation and floor plans.

5. Two floor plans and perspective view of a moun-
tain cottage in Massachusetts designed by the
late H. H. Richardson. Cost $10,000.

6. View of the Drexel Institute of Art, Science, and
Industry, recently erected at Philadelphia, at a
cost of $600,000.

7. The Parsonage of the First Baptist Church at
Gardner, Maine. Cost $2,500 complete. Per-
spective and floor plans.

8. Ground plan and perspective view of the First
Baptist Church recently erected at Gardner, Me.
Cost complete, $8,000.

9, A residence at Bridgeport, Conn., Cost complete
$3,400. Perspective and plans.

10. View of the German House in Chicago.

11. A church recently built at Oneida, N. Y. Cost
$2,400. Floor plan and perspective.

12. The beautiful residence of Geo. C. Hollister, Esq.,
at Rochester, N. Y. Mr. James Cutler, architect.

13. The World’s Columbian Exposition—making of
staff decorations.

14. Miscellaneous contents: Durability of redwood.—
Is iron rust a cause of fire ?—Types of chairs, old
and modern, illustrated.—How to build a rain
water cistern and fllter, illustrated.—Bird tracks
in stone.—Reparation of zinc castings.—Still
water maing in Toronto.—The builder of the
White House.—What constitutes the best paint.—
Worid’s Fair notes.—A heavy standard moulder,
illustrated.—A staircase and hall design, illus-
trated.—Hot water v8. steam heating.—Schmidt’s
improved window frame, illustrated.—Value of
thoroughness.--Improved Warner door hanger,
illustrated.—An improved band ecroll and resaw,
1lustrated.—Artificial stone.—An improved flour
bin and sieve, illustrated.

The Scientific American Architects and Builders
Edition is issued monthly. $2.50 a year. Single copies,
25 cents. Forty large guarto pages, equal to about
two hundred ordinary book pages : forming, practi-
cally, a large and splendid MAeAZINE OF ARCHITEC-
TURE, richly adorned with elegant plates in colors and
with fine engravinge, illnstrating the most interesting
examples of Modern Architectural Construction and
allied subjecta.

The Fullness, Richnese, Ch and Conv
of this work have won for it the LAReBsT CIRCULATION
of any Archi ) publication in the world. Sold by

has a horizontal middle part and downwardly inclined
end parte, and the table top is made in three sections,
of which the middle one is secured to the horizontal part

of the frame and the two other parts are hinged on its
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The charge for Insertion under this head {s One Dollar a line
Jor eaci insertion ; about eight words to a line. Adver
ti. t8 must be r d at publi office as early as
Thursday morning to appearin the following week’s issue.

A Bargain—One 48 x 38 inch iron pulley. Weight, one
ton. Two sets of arms. Good as new. W. P. Davis,
Rochester, N. Y.

Acme engine, 1to 5 H. P. See adv. next issue.

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.
6Spindle Turret Drill Presses. A.D. Quint, Hartford,Ct.
24 hand lathes and planers. Amer. Tool Co., Clev., O.

Universal and Plain Milling Machines.
Pedrick & Ayer, Philadelphia, Pa.

Steam Hammers, Improved Hydraulic Jacks, and Tube
Expanders. R.Dudgeon, 24 Columbia St., New York.

Screw machines, milling machines, and drill presses.
The Garvin Mach, Co., Laight and Canal Sts., New York.

Centrifugal Pumps for paper and pulp mills. Irrigating
and sand pumping plants. Irvin Van Wie, Syracuse, N. Y.

“Pneumatic Cotton Picker” will pick 30 acres daily.
‘Will sell share or place on royalty. C. Baldwin, Quincy,
.

Scale removed and prevented in boilers; for each 5-
horse, 10 cents a week. Pittsburgh (Pa.) Boiler Scale
Resolvent Co.

The best book for electricians and beginners in elec~
tricity is * Experimental Science,” by Geo. M. Hopkins.
By mail, $4 ; Munn & Co., publishers, 361 Broadway, N. Y.

For Sale—Patent Office Oficial Gazette complete, 53
vols. Also** Annual Index and Report,” 17 vols, Price,
$125. Address H. Huntor, 1449 Q St., Washington, D. C.

For the original Bogardus Universal Eccentric Mill,
Foot and Power Presses, Drills, S8hears, etc., address
J.8. & G. F. Simpson, 26t036 Rodney St., Brooklyn, N. Y.

Competent persons who desire agencies for a new
popular book. of ready sale, with handsome profit, may
apply to Munn & Co., Scientific American office, 361
Broadway, New York.

82 Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.

HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters,
or no attention will be paid thereto. This is for our
information and not for publication.

References to former articles or answers should
give date of paper and &mge or number of question,

Inquiries not answered in reasonable time ehould

repeated; correspondents will bear.in mind
some answerg require not a little réSearch, agd,
though we endeavor to reﬁly to all ¢ither by letter
or in this department, each must take his turn.

Special Written information on matters of
personal rather than general interest cannot be
expected without remuneration,

Scientific American Supplements referred
tomay be had at the office. Price 10 cents each.
Books referred to promptly supplied on receipt of

price.

Minerals esent for examination should be distinctly
marked or labeled.

(3916) F. M. A. C. asks: How much
smaller than a hair can German silver wire be made ?
A. Something depends on the size of the hair. We
think German silver cannot be drawn flner than the
flnest hair.

(8917 W. W. P. asks: What is the
cause ¢f atelephone magnet producing severe shocks
when the wires are touched together and separated,
and will continue when the insulated connection or
wire is touched to the armature, which also produces a
spark ? A. The magueto used for signaling on telephone
lines produces an alternating current which is capable
of giving a strong shock. If the strong current. is not
traceable to the magneto, your hne is probably crossed
by a telegraph line or electric Iight wire.

(3918) R. F. asks what to apply to
prints to render them transferable to paper. A. Try
either of the following—benzine, alcohol and ammonia,
or a strong lather of shaving soap.

(8919) G. .H. P. asks: Does the throw-
ing off and on of the current in an 1ncandescent lamp
have a tendency to injure it beyond the extent of the
burning? If eo, why? For instance: Would the burn-
ing of a lamp ten times, ter minutes each time, be any
more injurious than the burning of the same lamp for
one hundred consecutive minutes? A. With reference
to the above query, Mr. Edison says that he tested by
automatic means the effect upon an incandescent lamp
of throwing off and on the current fifty thonsand times,
and found that it made no difference in the life of the
lamp.

(3920)W. O. P. asks how to render draw-
ing paper transparent? A. Use purified benzine for
temporary purposes.

3921) J. 8. J. asks how to put a
bright polish on a cow horn? A. Scrape the horn with
a steel scraper, smooth with very fine emery paper,
then with powdered finely pumice stone and water, and
finieh with rotten stone and oil or water.

(3922) A. D. 8. asks: 1. I inclose &
sample of powder which is used to make a depolarizing
solution for batteries. Will you please inform me
what it is, 8o I can obtain it through our druggists? A.
It is potassium nitrate, or ealipeter. 2. How is the
proper way to charge and diecharge the Leyden jar? I
bave induction coil that will make 13¢ in. spark, but
cannot do anything with the jar? A. To charge a
Leyden jar with an indunction coil, connect the knob of
the jar with one terminal and the onter coating with the
otber terminal and pase the current until it is charged,
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and remove while the current is still passing. To
discharge, put the knob and outer coating in electrical
connection. 3. Why is the change in dates of Easter
Sunday? A. Easter corresponds with the Jewish
Passover. 4. There is a dead wire here on poles where
there are several telegraph wires; one terminal ends out-
side the office, the other is brought into the office and
terminates at the switch board with the free end loose
about 8 in.; that wire becomes charged at times soa
spark will leap through the insulation if you approach
it with the hand. Is it an induced current set up in the
wire? A. Asregards the wire, it may be in imperfect
electric connection with some high tension system, or
it may be excited inductively. We should advise its re-
moval unless you are certain that it does not touch any
live electric light wire. Do not take sparks from it if
there is any danger of such contact existing.

(3923) M. D. writes: May I trouble you
to name any literature that may have been published on
poisonous decoration of houses, or decorations con-
taining poison,with sources whence,it may be obtained?
A. See SUPPLEMENT, Nos. 219, 220, 283.

(3924) B. W. A. writes: I have about
30 dwt. of gold filings and clippings in which there
is a certain per cent of iron and platinum as well as
other dirt. I want to convert this into pure gold.
Please give the process and the best way for me to go
about it? I have been in the habit of giving my scraps
to a refiner, but am not satisfied with my share of metal,
as I use nothing less than 18 K. A. By fusion of the
metal with borax and sodium nitrate you can get rid of
the iron, etc., and have cothing but the precious metals
left. It is quite possible that treatment with hot nitric
acid will do the same, but if any chloride is present,
some of the gold or platinum will be lost. To separate
the gold from the platinum, heat for several hours with
mercury, and pass theamalgam through a cloth. The
gold will go through and the platinum will remain be-
hind. Any adhering amalgam can be removed with
more mercury. Distill the mercury from the gold mna
retort. Or you may dissolve the precious metals in aqua
regia, evaporate almost to dryness, and precipitate the
platinuom with - absolute alcohol and ammonium
chloride. The resulting precipitate of ammonio-plati-
nuia chloride is filtered out, washed and ignited. The
gold is precipitated with solution of ferrous sulphate.

3925) D. H. writes: I am doubtful
about simple electric motor described in Hopkins’
* Experimental Science ™ having power enough to run
16 ft. boat where I want to run it, in Jamaica Bay; the
tide in some places runs five miles an hour. Please
answer the following questions through Notes and
Queries: 1. What power would motor have if made as
large again? A. If made double the size linear measure-
ment, it would have eight times the power. If all the
parte had double the sectionalarea, it would have twice
the power. 2. How can it be reversed? A. By revers-
ing the current in the field magnet or the armature, but
not in both. 3. Will same size wire do for winding
fleld and armature? A. Yes; if used as a series ma-
chine. 4. How should it be geared for boat? A. So
thét the armature will make from four to six revolu-
ticus to one of the screw. 5. What kind of storage
batteries would be best, and what would they weigh?
A, For the machine in its present size, two cells in
parallel. The cells weigh about 151b. each. 6. How
many gravity cells would it take to récharge them, if
hoat is used two or three times a week and not more
than two hours at a time? A. Four cells of gravity to
one of storage battery. 7. How many amperes and
volts are there to a horse power? A. 746 watts con-
stitute an electrical horse power. A watt is a volt
multiplied into an ampere. D. H. adds : I am delighted
with Cyclopedia of Notes and Queries; there 18 more
information in it for the money than any book I ever
saw.

(3926) E. M. asks how to find the speed
of a motor that is too small to run a common speed in-
dicator without reducing its speed to a large extent?
A. On the armature shaft place a cardboard disk pro-
vided with a circular row of equidistant holes numher-
ing say 10 or 20. Start the motor, blow through the
holes with a pipe having a diameter equal to that of the
holes. Compare the sound with a sound of the same
pitch made by some correctly tuned musical instru-
ment. The number of air puffs per revolution and the
number of vibrations required to produce the musical
sound will furnish a basis for a tolerably correct esti-
mate of the speed.

3927) R. E. P. gives the following
method of cutting off glass bottlea: A fine wire is ad-
justed by means of a block around the bottle. By
passing a current of electricity through the fine wire, it
becomes very hot, heating the bottle where separation is
desired. If it does not breakat once, pour a little water
over it.

(3928) J. B.—The two specimens sent
are nodules of brown oxide of iron of no commercial
value.

(3929) K. J. D. writes: 1. I wish to
make a battery such as described in SCIENTIFIC AMERI-
CAN, No. 15, April 11, 1885, page 230, and wish *.0 know
if the porous cups nsed in the Leclanche battery will
do for this? A. Yes. 2. If so, shonld the tincelle be
made larger in proportion to the porous cups?® A.
Yes; it would be better to bave them proportionately
larger.

(3930) D M. asks: 1. Have you any
book or SCIENTIFIC AMERICAN SUPPLEMENT giving
directions for making a 4 in. equatorial telescope,
similar to the one described in SCIENTIFIC AMERICAN
of November 28, 1891? I have an englne screw-cutting
lathe, and by buying a compound achromatic lens, I
think I can construct a good vne. A. 'We have no in-
struetions for making a 4 in. equatorial telescope.
Special instructions are hardly necessary; all that is
needed for the equatorial mechanisnt is the three axes,
the ones in altitude and azimuth veing at right angles
to each other; the one for latitude adjustment being,
of course, adjustable. 2. In making the plungebattery
described 1n **Experimental Science,” Fig. 394, can 1
use any other cell than the one described, either glass
or porcelain? Wonld glass frmit jars do, by making
plates circular? A. Qlass cells can de used to advan-

tage. 3. How much solution would it take for each
filling? A. About one gallon per cell. 4. CanIrunmy
lathe with the same swing, 13 in., 8 in. over tool carriage,
43 in. between centers? A. Yes; but you will find it
an expensive and troublesome power. Better use a gas
or steam engine. 5. In winding field magnet for small
Edisondynamo, is the windiug all in one piece like a
8pool, or is it wound like the one in SUPPLEMENT, No.
600? A. All in one piece. 6. Is there, or have any
engines been made with a endless cylinder, so that
there is not any dead center, like an overshot wheel
with a jet of steam on the paddles? A, Yes; but
they are not much used.

(3931) D. H. says: I about to build a
trunk from my dam to my mill, a distance of about
half a mile; the trunk is to be of wood, and will lie
about one foot under ground. Can you give me any in-
formation as to a method to preserve this trunk. The
wood being underground, and filled with water all the
time, willnaturally decay, and I thought you might be
ableto tell me some way to prevent this rapid decay to
a certain extent. I know you are authority on all
such matters, and if you will tell me where I can
find something that will give me information in this
regard, or if you can help me, it will oblige me
greatly. I omitted tostate that the trunk will be built
of hemlock. A. Solongasthetrunk iskept filled with
water, there will be but little decay. Wooden water
pipes buried in the earth and kept filled with water are
very enduring—lagt.fifty years and more.

(3932) A. W. asks: Is there any chemi-
cal sensitive to the action of gaslight, that is, is there
any chemical, perfectly invisible in yellow or red light,
which will darken on exposure to the light of a gas jet?
I want to prepare the surface of a blank sheet of white
paper by tracing or drawing thereon some drawing or pic-
ture which will burn and char the surface of the paper,
leaving a black design on the paper. I have tried satur-
ating with saltpeter, but it burns the paper through, and
is too slow, and have tried a preparation of sugar and
chlorate of pctash, 34 chlorate of potash to 1 pint sugar,
both pulverized; it will burn a few inches, then go out.
I prepared the paper by going over it with mucilage
with a camel’s hair brush, and carefully dusting over
the powder, and have tried making a paste out of the
sugar and potash, and painting it on, but it would not
work. How can this be done ¢ The powder must be
white. Iwant a chemical, colorless, that will turn black
on application of another; for instance, if I draw a de-
sign on a sheet of paper with a colorless solution of
some chemical I would like to bring it out with another
one, and would like to know what will destroy the
color then produced. I have a few good receipts on
that subject which work very well, but would like to
improve. I use chloride of iron and gallic acid, using
the acid as the base and the iron as a developer, and can
destroy the color with oxalic acid insolution. Now is
there any colorthat oxalic acid will bring out, which
chloride of iron will not # The effect I wish to produce
is to go over the paper with a colorless solution of two
different chemicals, and having two designs or pictures
on the paper already prepared, and by going over it
with one developer one of the pictures will appear,
and then by going over the same paper again with a
second developer to bring out the second picture,
whick has remained invisible, and at the same time
destroy the first picture produced. I have come very
near accomplishing the above, and can do it with
solutions in glasses, but they won’t work on paper.
A. Perhaps some of our readers can answer the above.
Or it may be answers will be found among the twelve
thousand receipts given in the **Scientific American
Cyclopedia.”

(3933) J. M. McC. asks: Can you give
me the different processes of testing glass tubes for
vacuum? In testing with an induction coil, how can you
tellwhen there 18 agood vacuum,and when a poor one ?
What kind of an induction coil should be used ¥ And
how many volts should be used ? Is there sach a thing
as a vacuum meter? A. The discharge of an induction
coil will not pass through an air-filled tube when the
distance between the points is greater than the striking
distance of the coil. On exhausting the air, the dis-
charge takes place irrcgularly and presents a bluish
color. Asthe exhaustion proceeds, the discharge be-
comes more regular and the color becomes purple. This
is about the degree of e; haustion of Geissler tubes. Oan
exhausting stillfurther the titbe becomes more luminous
ard the color is apple green. By carrying the exhaus-
tion as far as possible, the conductivity of the tube is
destroyed, and the diseharge of the eoil will not take
place even over a very short distance. Tubes exhausted
to this degree are sold as *‘perfect vacuum * tube .
Such tubes are sometimes connected with electric lamp
exhausting apparatus to indicate when a high vacuum
hasbeenreached. A coil like that described in Sup-
PLEMENT, No. 160, answers well for vacuum tube work.
Vacuum gaugesare in common use. They consist sim-
ply of an inverted glass siphon of small caliber partly
filled with mercury.

(3934) B. J. says: In casting zinc rods
1% inches diameter, they in cooling settle down in the
center, leaving a hole; how can Iavoid tkis? A. You
canmake full castings by tipping the moulds at an
angle of about 60° and pouring at the top or by a gate
running down the side, if you make two rods in a
mould. Clamp the moulds with back boards to prevent
bursting of the mould by pressure. 2. How to make a
saturated solution, as copper sulphate solution; when is
it eaid to be completely satnrated? A. The solution
will be saturated when no more of the salts can be dis-
solved. You can keep it saturated by keeping an ex-
cess of crystals in the solution.

(3935) I. J. M., Syracuse, says: In one
of the streets in this city is laid a water pipe 6 inches in
diameter, with a pressure of 25 pounds; there are fire
plugs 400 feet apart with 21¢ inch discharge gates. En-
gine No. 1 takes one takes one plug and goes pumping
water. Engine No. 2 takes the plug 400 feet nearer the
fountain head and also goes to pumping water. There
is but water enough for one engine when the pipe is
open. There is an elevation of 10 feet between each en-
gine. A claims that engine No. 2 will get the most
water if the couplings from engine to plug are “ight and
don’t draw air, B claims that engine No, 1, which is 10

feet lower, will get the most water., Which is right?
The water pipe is 514 feet in the gronnd. A. Both en-
gines will get water according to their ability to pro-
duce a vacuum in their suction pipe. The fiow of
water will also increase in the main equal to the addi-
tional head produced by the suction of both engines.
The probability is, with the ordinary hydrant connec-
tion at the side of the main, that engine No. 2, next the
source of supply, will get the most water.

(3936) L. B. A. asks: Which takes the
most fuel, the high speed or slow speed engine, and
why ? Can a dynamo be run with a slow speed engine
by using larger pulley on engine with same efficiency ?
If not, why ? A. The speed is not essential to the
ecoromy of steam engines, although some strong claims
are made for high speed engines of the automatic class.
The best showing of all-round economy comes from
speeds of 75 to 120 revolutions for medium size engines.
High or low speeds for driving dynamos are both used
with specigl reference to engineering preference, but
for large plants the moderate speed engines belted to
the dynamos are the most approved for efficiency
and economy.

(3937) A. M. asks for the method of
making celery totally white by some bleaching process,
not blanching. A. 'There is no method of bleaching
green celery. Celery is prevented from turning green
by covering the stems with earth a8 the growth ad-
vances.

(3938) F. A. R. asks whether carbons
and porous cells of old Leclanche batteries could be
used for making Bunsen batteries. A. Yes, after soak-
ing for a few hours in hot water.

(3939) G. C. K. asks: Can a man get
more power out of a dynamo than it takes to run it,
say supposing it would take 20 horse power toruna
dynamo, how much power would I get out of the dy-
namo? A. Out of 20 horse power put into a dynamo
you could get from 75 per cent to 90 per cent.

[Pitman’s ** Teacher** of Shorthand or Phonography
is furnished at 15 cents, no¢ 10 cents, as stated in our
reply 3858, Jan. 9.—Eb.]

Replies to Enquiries,

The following replies relate to enquiries recently pub-
lished in SCIENTIFIC AMERICAN, and to the number
therein given :

(3713) Lime Concrete.—Referring to
query 3713, Wm. H. Bond, of Greensboro, Ind., says :
I have a story and & half house which was built eight
years ago, entirely of gravel and lime, not a particle of
cement in it, and seems to-day almost as solid as stone,
outside walls 12 inches, and inside 10 inches thick. I
used one bushel of lime to fourteen of gravel.

(3715) J. 8. J.—Referring to query and
answer, No. 3715, about lining butter tubs, would say
that some of the best shippers of the finest grades of
butter use a paraffine of low melting point on the in-
side of tub and then cover the top of the butter with a
thin coating of the same. This makes an air tight pack-
age ; melt wax in pail, set in boiling water, and brush on
to tub,

W. O. P. asks (1) how to mount drawings. (2) For the
composition of pattern maker’s varnish.—C. F. C. asks
for compounds for boiler incrustation. Also for water-
proof glue.—G. D. M. asks how to make transparent
soaps,—D. K. T. asks how to make blue prints. —K. L.

Arnold, John D., Holley, N. Y., barrel truck 951
Aufuldlsh John B., Dayton, O., brooms. 467,127
Bachem, Carl Pforzhelm, Ger bracelet.
Bainter, E. R & E. Shepley, (,ood Hope, Ohio,
dumping wag ................................... 466,931
Ballard, Jas., Peoria, Ill., house interiors.. 466,897
Banks, Chas. ¥, Chicago, hatchway device. ....... 466,819
Barbee, N Crocket '1'ex., fertilizer distrib.... 466,996
Barber, J. F.. "& J. Stevens, Hazelton, Pa, pans . 466,915
Barclay, E. K., Lawrence, Mlch seed drill,........ 466,762

garnes, Noble T., Buffalo, N. Y., brick mach. ......
Barnes, Wm. F,, Rockford, 111, drilllng machine..
Bartholomew, 1. H Northford, Ct., dynamo..:..
Bartlett, G. W.. Joliet, Lil., adv't. device..
Batte, R. A., Norfolk, Neb., broom support.
Bauer, John D. Phila, Pa., "book bmdmf
Baumann, F., Worcester, Mnm en holde:

Baxter, Wm., Jr., Balt., Md.. electric elevator

Beattle. J., Jr., Fall River, Mass., battery zinc

Bell, E. W.. & J.W. Moser, Pawnee City, Mlch
RATVEBEOr. ... ceereesrerssseesnnannasenes . 466,765

Benoit, A. V. Brooklyn, N. Y., ink holder. .. 466,974

Berst, John E 1., ChAIT. .vesrenns .. 466,997

Bert, G. W., &L Wl mayer, Chicago, ﬂng staﬂ’ . 466,960

Blaci: A. J., Beeston, Eng elastic fabries.. 466,808

.BIackmon,ﬁ‘ A., Fredonia, N. Y., bask et

Blackwell, F. O., Boston, r.
Boiteau, ctave, Eagleton, Wis., hook,.
Bourell, G. E., Grant, Neb., trugk........
3radbrook W’alter, l')ysari Iowa, vise

Bragger, J. W Watertown, N. Y.,
Bridges, J. T ajgerstown, Mad..
Brock, H Hunter,
frame
Broer, J. &
lamp burne
Brooks, G. F Worcester, Mass revolvers.. 466,952
Brown, A. M., & D. 8. King, Hamilton, Mo., hame 768
3rown,L Landln N.J., nltroglycerlne ..........

ruhl, Christ., B’k yn, N.' Y., transporting app. .
rush, Chas. ¥., Cleveland, (5., ammeter.

] sucher, C. W, lndependence Mo trace carrier.. 466,
uckn er, Chas., San zither........
udlong, 8., Cnmberlandiﬁ ll, 13{ I, horsestios.
Buesing, L. "H. F., Waverly, Towa, end gate...
Buesing, L., & H. 'F. Waverly, Iowa, end gate.
Buhoup, Hnrry C., th cago railway car..
Bullivant, W. B,, Tondon rig , torpedo de

8t

hell, R.
Burgon, Charles, Malin Bndg

Burche) . 'l‘renton

Burke, T H., % R.D. Fasseth, Chllllcohhe
nut

Burnet, R., & T. S. Crane, East Orange, N. J., pa—

DET LEEUCT «..e.vunnsnnsrresessnrerennnns . 467,
Cahill, J., New York, rolling slat blind.. 466,901
Caldwell, F. G., Wheelmf Va ceilings. 467,000
Campbell, A.T., Alamo, Ind., nch........ 466,769
Casaday W.'L., South Eend Ind sulky plow . 466,945
Catchpole, A., Geneva. N. Y steam boiler, . 466,770
Cmsey. J. L., Kansas Clty, 0., dough cutter .... 466,844
Chadbourne, H.. Kalamazoo, Mlch governor. 467,080
Christ, G. A., Grand Rapids, Mich., cattle guard.. 467,001
Chureh, M. B., Grand Rapids Mich., trestle . 467,081
Clark, G. M., :‘Ilggnnum, Ct., harrow... . 466,711
Clark, G. M., ilgganum, Ct., ﬁlowmg ‘ma . 466,772
Clarkson, J. ] mesbury, ass. e. 466,773
Coates, C., Cliftondale, and C. E Pe-ry, Hyde

Park, Mass. }})er cumng mach........c.c.oe.ue 467,082
Cole, De’ Witt C ew York, corset fastening 466,902

ole, W. Detroxt, Mich., store service app ..... 466,887
Collins, R. (} Dollar Bay, Hioh . @ ., dumping mould. 466,588
Colthar, W ﬁ Springfield, Ohio, wheel tires...... 467,083
Cornell, J. H Taug annock Falls, N. Y., vine

LT T3 . 466,932
Cornely, E,, R., Paris, Fr., embroider mach. ,889
Cox, Mudd Valley, 1li., velocipede. 466,980
Culley. San Fran., Cal., cuffholder.. 466,714
Cussen, W. .'I . Richmond, Va., tobacco bag. 467,108
Cussen, W. . Richmond, Va., tobacco pouc 461,129
Daniels, D. Lake Charles, a., nut lock.. 002
Danielson, J. W., Ogden, Utah, lromng boar: 467,084
De Vault, W. N., Peorls., 111., end gate.. . 466,845
Dean, M. L Centervllle, Tenn., lmndhng f‘relght 466,890

Decker, P., Norwalk, Ct., insulator for boilers..

Deines, George, Friend, Neb., fence rod

Dixon, R. H., Santa Rosa, Cal., prun %
Dobson, B. A, and W.I. Bromiley, Bo ton, Eng.,
cardlng @IZITIC. .uvvevessuensensnersnsnesesssmmenns 4
Donally, Amalia M., New York, bottling app...... 467,086
Dossmann, J., P. G. Ober Cin., O ticket punch... 466.847
Dow, L, D. Powers, Boston type distrib mach ... 467,087
Dyer, H.C. 8., West) ope, 1‘? , mfg. steel......... 927
Eacker, Jas. S Fultonvllle, . Y. gnme app.

Eckenroth, P., "Jr., , Phila, Pa., tube scraper.
Elges, G. D Davenport Iowa, vehicle wheel.
Ezell,' F. L. Wilkerson, Tenn., sausage stuffe
es.ster, F.G., Ephrata, Pa., carpet astener
ein, L. D.. Cin’ ati, Ohio, steam cooker. .
errmoll T.. G., New York, cake mach. .
ry New Haven, Conn sash fastener..
Fifleld, J. .I., Chelsea, Mass., concaving razors. ....
Finnigan, Frank B., Boston, shears......... .
Fishel, C. W. Aspen, Col paper bag............
Fisher, W. H.. mn rmlway switch..
Forbes, H. B., 0 den, 'Ut Tearm........... .
Forbes, S. D lmmgton, Del spoke socket.....
Forbes, 8. D.,, Wilmington, Del., hub .
Forbes, W. D., Morristown, N.
Forbes, W. D., Morristown, N. J.. bolt n
Forster, J. R.,and T. 8 Rackliff, New

Fowler, ge,
S. nsks how to remove comedones.—J. M. S. asl-rs for Worcester, Mags,. ourtain
an ink eraser.—J. H. T. asks how to make printer’s li‘ra;lk f& £ ,and Etﬁ ]Hoad Pitmb’g. 0
B : err eBIgN8 Lo Llass ... .ocov. caiiiiina.. o
ink.—E. 8. asks how to make chewing gum.—H. M. Gamgeengohn, R onaon. g, steam boiler. .. 1. 720
asks how to make a hektograph.—W. H. E. asks how gar}nng, g‘ P hl“l;‘;vflladveﬁ Ct.to ne govemor ,g%l;
to getrid of rc:id fnts.—R. N. 8. asks how to makea gﬂ%@t‘ Pct' ,,oii% :nln?ilgl?lud : g%
ink.—M. | Gendron, Peter, , 0., elastic tire .. 466,
hektograph, and also how to make.hektograph ink M Gendron, Peter, ﬂ‘g ZHK, 0.. tire punchlng mach 466,823
W. C. asks how to make and apply ink to type writer rib- gengmn‘ geger T°{e3°' 8 vfloclpeigie o ﬁﬁ%
— ish.— endron, Peter, Toledo, elec. welding. X
bons.—P. P. C. asks for a metal polish.—R. N. S.' asks derdom, G West Troy, N. Y. ordnance. e
how to make a hektograph and for hektograph ink.— Gerdom G., West Troy, N. Y., ordnan f 466.869
5 hym, ax, B'’klyn, N, knltted al . 467,091
H. W. Z. asks for an elastic cement to cemant pow- Glbbs Charles. New York, cash register " A61098
dered cork.—G. W. asks how to preserve a bouquet.— ('ill 4 Cc%m%en Nl llJ Sardlng% nels ; . ‘d‘“ﬁ
: _ e orvallis, Oreg., potato planter...... 4668
E. D. asks how to nlake glycerine soap.—B. E. H. asks | 3.4y "8, 'N.’San Fran., Cal., sash balance.. . 466,941
bow to make artificial diamonds.—E. B. asks how bak- 8003w1anFB LPlttsl g, Pa., !Il;efia{llc mOﬂgR - 466,850
ing powder is made.—J. C. M. asks for a receipt for Gg,’,,{,’,‘},g ow;fs‘ b%“ig..s’;“b'm exlr_mc ; ﬁ%
making artificial meerschaum.—W. M. asks how to | Graham, EE H “Biddeford, Me, iooms . 466,851
. . Grant, A. L., Toronto, Can., pla.sterlng comp. . 466,782
make the hair grow.—W. W. asks for formulas for gmve% PJMndlw Yglrll{ ,,8 :'leng;llglmach' . %%
i Tay, sonville, ental plugger . 466,
making good rubber cements. g’eﬁn Egh D.. gh ﬁpower i o ig‘ﬁl"{%
i i i adley, Chas. quilting mac . 467,
A:J.swers t‘o all of tne above queries will b'e found in Hatier, W F. an d Klr‘kpatrick Peanki
the ** Scientific American Cyclopedia of Receips, Notes : lr{\eGnndmsugengﬂ e :g;(l)gg
ies."” i . a Ti
and Quenee, to which our correeponclents are referred. | g8 0 o X 8., San Fran., Cal,, Tope tramway 466,830
The advertisement of this book is printed in another { Hancox, H, A., Melrose, Mass., switch stand. . 466,979
column. anscom, J. F., Ashland, Wis., road locomotive.. 467,085
. Harper, John London, Eng. portable scaflold.... 467,096
Harris, J ¥ h‘ort Edward, N. Y., ratlway tle...... 46692
Hartrieas, J é““‘i‘frg%lﬁ vS g, annunciator. ... 457
artness, Jas,, Spr elt shipper . 467,
TO INVENTORS, gmn 88 %prfn eld, Vt., screw mac . 467.008
An experience of forty years,and the preparation of ;BWlli‘ ns, ‘W; "ﬁ\lﬂtgn %(kass cal gad!g- . 467,114
more than one hundred thousand applications for pa- E:zk}ggz ° C » :::: u::_ M::g calendar. . :g;’}{g
tents at home and abroad, enable us to understand the | Hawkins, W. C. ., Taunton, Mass., calendar. . 467,117
laws and practice on both continents, and to possess un- S:mggg- w. C o "“" ton, M“: calend 1‘7?7,}13
equaled facilities for procuring patents everywhere. A | Haycox, 'Ed Detroxt Mlch lubricators. 785
synopsis of the patent laws of the United States and all iﬂﬂgg‘f;‘:‘ % %klan% 1;193 corn pl?nte igg,tm
. . 1n
foreign countries may be had onapplication, and persons | eyt F. Blebrlcg _gn_Rli‘lmé'g;.ncdaytg «;G,gpég
contemplating the securing of patents, either at home or | Hepp, Biebrich-on-Rhine, Ger., 466,852
abroad, are invited to write to this office for prices, Eerlndon, G~ . P. Holllngsworth Blrmlng- .

which are low, in accordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

January 12, 1892,
AND EACH BEARING THAT DATE.

|8ee note at end of list about copies of these patents.)

Abramson, Jos,, N. Y. City, art decoration..
Anderson, T. tlleiaoal;ner, Centerv

Anclass., fertilizer diStributer, ..ot eens

© 1892 SCIENTIFIC AMERICAN, INC.

Kewanee Ill., street crosmng
H)ckman S.. Hickman, 1l1., cultivator..

gmlﬁlley,(‘l’v M., M}rllwfgulkde(i, Wxs.. snwmill P o
ocking, e fie! a., measuring vessel... 467,101
Hodgen, 8. P., Pmsﬂeld Yil,, horse protsctor 66,788
Hod kmson.J Ms.nchest,er. Eug., stoker 467,008

Hoeb], F.D,, Plttsburg, P& alarm clock.
Hoerle w. M.. All heny Pa,, lamps..
Holtzer, C. W.. Cnbot, Brookli

elec. indicator. 466,787
Hotchklss, C. A, B t, Co ) X
House, E. Greele& Col typewntm 466,788
Huber, E and neuper, New Yor sea tele-

PhOME. ... i iiiiiiiteiieiiiiiineeeageeannn 467,102
Hun.er, Andrew. Chicago, middlings 3
Hurley Daniel J., Erie, Pa., tapping X

e, W. D., Laconia, N. H., sewing maohines. . 467,103
Hys]oﬁ J., Jr Ablngton Mass nailing mach.... 467,104
Ives, eport Lonn toy pistol..... . 466,954
Jacobi, Henry ew ork pianos....... . 467,132
,aegermann,l{t St. Loui s, Mo., watch. . 466,935
Jeffery, Thomas B., Chicago, wheel tire. . 466,789
Jenkins E.C., Shrewsbury, Mass., horseT: 466.936
Jenkins, W. R., Be lefont.e, Pa., power hammer. .. 466,790
Jerome, Chas. C., Chicago, piston rod packing 461,105
Johnson, J. W., N ew Brunswick, N. t . 466,892
Johnson. W. W., San Anton

. 467,03C
. 467,031
Joyce, ’l‘. Unionviile, N. Y., vehicies.. . 467,082
Kennéy, D D. 1., Detroit. Mich., cut-off valve . 467,088
Kerr, G. W., New Haven, Conn., end gate. ......... 466,88
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King, Clarence E., Wash., D. C., saw gauge. ... 467,010
King, D., Bmksburlz, Ma., tramway car.. . 467,009
Klexnleldt A, N. (‘ny, L F.P. McColl, 466,991
Klemfeldt, A N. Y. City, & k. P. McColl, can 466,992

Kleinstiver, A Petrolea, Can., separat or.

Knapp, G. W., Balt., Md., sheet metal p ,955
Knox, George F., (‘hrcago, gas compres: O 66,791
Koch, William, New York, quilting mach. 467,134
Kohler. Ed., London, Eng.,sewing macl X
Krogsted, & A Sva.nson, Minneapol

square 466,871
Kuehnle, . ,981
Kunzel, C. , Camden, , fish ing 7,120
Kunzel, C. A., Camden. N. J., fishing device . 467,121
¥unzel, C. A., Camden, N. J ﬂshlng device 467,122
Kunzel, C. A’ Camden, N J ﬁshmg device.. 467,123
Lamb, H. K., Wash., D. ewriting mach..... 466,947
Janralr H.D. ., Miller’s Fa ass., hack saw.... 466,92
nnuderma 0. 8,, Boyd, Kv signal lantern.. . 467,011
Ledig, G Phrla Pa., lamps ade......oennnunnns 466,861
Leed am R. C, Trinidad, Col., mech. movement. 467.012

Lembke, Charles, New York eyeglass

Lewis, R. T, Jr,, G. A. Dnggs, Waterb’y, Ct., pin. 467,139
Lewis, & F. F., Janesvnlle, Wis., knitting
mach,.... 66,853
Lillie, S. M., Phila., Pa.. evap. app. 466.862
Llndemeyer P., Balt., Md., ﬁaper bOX. 466,792
Lipp, L., Cmcmnat: 0., flushing tank., . 466,828
lemgston. H. Savannah Ga., label cabmet 467035
Long, G. W., Delaware, lowa’ corn harvester.. 467,110
Mybe. D. L, W.O. Nlekles,Sldney, Ia., velocipede 466893
cCor maek J., & H. L. Van Zile, Albany, e
dlsmtegratmg ve getable subst:mces . 466,982
Maertens. E., Providence; R. 1., looms. . 467,036
Magee, W. L., Golden, Tex., nut lock. . 466,793
Nngruder T. J., Marion, Ohio, harnes . 467,037
Martin, A D., Hamburg, Ger., furnace.. ... 466,920
Martmson H., South Park, Minn.,, carpet
stretchler 5
Mason, H. R Chicago, air brakes. .. . 467,033
Mason, H. , Chicago, Ill., air brakes. . 467,111
Mason, James, Chicago, cutting rosette . 466,963
Mathesen, J., Chrlstlana, Norway, knoh 467,039
McAlpine, o Hillsborough, N. H., paint.. . 467,106
McClain, E. (’}reenﬂeld Ohio, harness ad . 466,796
McEIlroy, P. J Cambrldze, Mass., glass tubes, . 466,854
McEnery, H. New Orleans, La fare box.. 66,

Mec uown,T ﬁ Biggsville, Ill., skate

Mellen. E. D. Cambndge, Mass wrapping soap...
Millard, M. S, Kansas City, Mo., mfr:gerator car.. 46f',l94
Miller, E. C., Bast Orange, N. J - . 467,140
Mitchell, G. H Idaville, Ind., farm gate

Mitchell, J. H., Phila.. Pa., dough sheet

Moberg, ‘A " Cllnton \lass dyeing fabric:

Moors, G. Owensborough Ky fruit g;

Morris, N. K Denver, Col., fiber.
Morris, N, K., J. W. Bailey, Denver
Murphy, J. A, New Orleans, La., preparmg halr
Murray, S. D., 'Dallas Tex., cotton ginning app....
Musse, Bertha,New ork draughtmg garment

Myers, W. J Sing Sing, Y., brush holder..
Nedwied, Schlan Anstrla coffee roaster.
Nelson, S Omaba, Neb., car coupling..
Newklrk R Piila., Pa., tire for wiheels. .
Nlchols, Ban Fran. (,a! pulverizing mill
No wotny, é Cin’ti, Olno, electric battery......
Oliver, M. F., Holyoke, Mass., leveling shafting.. .
()lsen Carl L L.City“N. Y., invalid bed..
Orange. N. J., onographs
()wsl ey, ﬁarry Chlcago bicycle.
Palmer, J. H., Boston, electric motor

Paimer, P, A., Chicago, protection from fire.
Darsons-Mlller, G., Hawesville, Ky., bridge..
Paul, L A., Fort Ws.yne, Ind., pulley.......
Paul, C . A., Fort Wayne, 1nd., pulley..

Pearl, Eugene, New York, corset shield

. 467,049
Perkms, E. W., North Berwrck Me., blacking box 466 895

Pfannkuche, G., Cleveland, 0., elec. converter...
Philipps, M., Buﬂ‘al N. Y, muslcal inst..
Phlllps,i} B Cleveland O elec. motor car.
Plerc M. S, Westport L. H. Desille, Lamoine,
0.C. Ollver, Eden Me., electric heat alarm 466, 8“5
Plnard T. & A. Chehalis, Wash., stumpext. 466,8

466 937
. 4

Wolff, Arnovitz, New York, gas heater . 466,958
Womnler, P, West Brookfield 0., well driller..... 466,970
Wooding,R. .A., Kingsington, Conn buckle s d 466,959
Woodward, i Rockford, 'Ill orange sizer 466,817
Wreden, R., St. E*etersbur;:, Russla, shears. 467,025
Wright, A. A., Montclair, N. J., hook and e 466,857
Wry ht, C. L. N Y. clty, app. for insulating 466,818
Wrwht John' E. city, printing telegr: 466,858
Yaiser, Gustav A. Boston vegetable slicer. 466,930
Zahner, F. J., Stanwich, Conn., dumb waiter...... 467,073

DESIGNS.

Driggs, G. A., Waterbury, Conn., gm package..
Dueber, J. C., Canton, O lo, watch case..
Dueber, J. C., Canton, Ohio. watch case
Estes, W. C., Fl atbush, N. Y., box
Helgq, C. 0,,Columbus,0 icture frame
Jackson, A, F Taunton, Mass., tea pot..
Jackson, A. F Taunton, Mass ’coffee pot
Jamouneau,W H., ewark, N, J., spoon.
Longenheit, F. D., ‘Oneida, N. Y., dial for
Petzold Adolp Phil,, Pa., ru
Sisson, Chas Prov R I., tape

TRADE MARKS.

Albert Dickinson Co., Chicago, pop corn
Anglo-Am, Provision Co. Chicago, 11l., hams.
Bernstein, Benny, New Y’onk locking devices.
Blane, Fred. N., Vew Yo 1k, mineral water
Bowman T'hompson & Co., ‘Liverpool, Eng., drugs
Brockett Cement. Co., Kansas City, Mo., cement
Clarke, F. W., BOSLON, 1€RENET. ...« e eeennenneennnns.
Creedmoor Cartridge Co., Barberton, O.,shot shells 20, 575
Davxs, C. E., A. Schindele, St. Joseph, Mo., cough
Goddard g Sons, J. W., New York, braids..
Guinle, H. B,, Néw Orléans, La., table sauce...
Hall, F. W., Madison, Wis., threaded needles.
Hance Bros. & White, Phil,, P.,alozenges
Indianapolis Drug Co., Indlanapolls, Ind., bal
powder
Isaac, Hermann, New York, cigarette paper.
Johnson & Joh mon,New York antiseptic bl
Jones & Co., \WV.H., Boston, rye whisky..
Jones & Primley Co., Elkhart, Ind. chew
. A, Chlcago 1., ,barbers chairs
Leech, John New York, caramels. ... ..
Liddle & Carter, Cedar Rapuls, Iowa,
Long, Charles T.. Lebanon, Ohio, fl
McIntosh-Huntmgton Co. Cleveland bleycl
\leyer;hof, M., & Simonse: fanchester, Eng.,

alle,
Rennous, Klemle & Co,, Balt., Md., paint brushes.. 2

0,589
Rennous, Kleinle & Co., Balt VId paint brushes.. 20,590
Rice & Hutchins, Boston, DOOLS . .. vvereerrsensanenns
Rice & Hutchms Boston, Mass., boots and shoes.. 2(],581

Rich Grain stnllery Co., Lomsvtlle, Ky., whisky.. 20,606

Smith India Pale Ale Brewmg Co., Phil., Pa ale.. 20,607
Scott Force Hat Co., St. Louis, MO., 1atS..... c..... 20,597
Sercombe, P. H., Milwaukee, Wis., bicycles......... ,588
, Taylors lelted Liverpool, Eng., drsmfectants . 20,598
Vilmorin, A & Co ., Paris, F‘rance, electrotypes..... 20,5
Wysong & Co. J.J., New York, cashmeres.......... 20,5

A pl'mtml copy of the speciﬂcatlon and drawing of
any patent in the foregoing list, or any patent in print
issued since 1863, will be furnished from this office for
25 cents. In orderingglease state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway, New Yor

Canadian pnlents may now be obtained by the in-
ventors for any of the inventions named in the fore-

! going list, provided they aresimple, at a cost of $40 each.
I If compllcated the cost will be a lntle more.

For full
};otteﬁ]} L, Boston, car PSWILCH. v .eerrrnnsnen 67000 instructions address Munn & Co., 361 Broadway, New
ngv?ltt M., Springfield, Mo.. steam engine 466,799 | York. Other foreign patents may also be obtained,

3 exington, Ky electric railways. 466,800
Price,J, M., , Pa., mech. movement........... 66,923
Pungs, W. A., Detr(nt Mich., break beam..

%uackenboss, P. P., New York, elevator............
amsden, J. W., and H. S. Ellis, Leeds, Eng.,
S@WIDZINACH © .. evure.vasiesnaennonsnssnnsnnnnns ,136
Ramsey, J. W., Paragould, Ark., spark arrester... 467,051
Reeves, M. M., Carrollton, Mo., harvester,......... 466,835
Reinemann, Adolp New York fire extin, . 466,801
teynolds, L. G., Dayton Ohio, copying pa .. 467,018
Reynolds, L. G Dayton, Ohio, copying device. ... 467,019
Rheutan, A . Worcester, \lass envelopmach 46(: 924
Rhoads, J. P, Lllfton W. Va L 467,020
Rice, E. Lynn Mass “electric switch, 46(5,802
Richards, . P Edmburg, 111., check rowers. 466.908
Richardson, H. Llchﬁeld Enz welghm%ma ... 467,021
Rlchardson T, M. Stoekton bpgs Me., thill coup 46705‘7:
Rlchardson W S Newark, N. J., 'watch pendant 466, Qﬁa

Richardson, W Newark, N. J watch spring..
Rlchson, Carl E ﬁoston addlng app ........... 6,83
Robert, F.,St. aul Indian Ocean,aerial tram' 6,900
Robertson W J. J Chicago, hltchmg weight..... 466,837
Robischung, H Kalumazoo,l\hch brake beam 466,984
Rockeyy A. W., Devon, Kans., hedge trimmer. .... 467,022
Roemer, Wm., Newark N.J., tra.vellng bags....... 466,966
Royle, V., Jn Paterson, N.J ., covering wire... 466,910
.{ussell, E ., Newbury Mass., bracket....... 466,95
Russell, J. R., S8an Fran., Cal, ore feeder....... . 466,881
allsbuly C H De Kalb Ill., wire stretcher 466,911
awyer, W, J., Lond don, Eng., 1nkstand . 467
charff, A. E Tacoma, Wash carrmges 467,05
chill, J J., P., Crestline, Ohlo, fire pot.....

Schill, J. J,P Lrestlme,o hot air furnace

Wovertisements.

Inside Page, each insertion - = 75 cents a line

Back Page, each insertion = - = - $1,00 a line |

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate type. Wngravings may head adver- |
tisements at the same rate per agate line, by measure- |
ment, as the letter press.
received at Publication Office as early as Thursday
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-CONMING INTO A KINGDUMe&~

PERIOR, WISCONSIN:e

ERVAV VIV
RN

SUPERIOR,

For Manufacturing,
For Loaning Money, For

Land and River |
WEST SUPERIOR,

P

I am the owner of the polar lights,
f the constant star in the Northern heights
eﬂ Owner of husbandry, shipping and trade,
Forestry, mining and all things made.
Minister, I, to the wide world’s weal:
My messengers, engines and vessels of steel.

The Great and Growing METROPOLIS at the Head of Lake Supeiior.

For Merchandising,
Investments in Real Estate,

FOR EVERYTHING==TH BEST PLACE IN AMERICA.

SPECIAL INDUCEMENTS TO INDUSTRIAL CONCERNS.

——CALL ON OR WRITE TO—

mprovement Co.,
WISCONSIN,

RET SAW or

BRACKET wnﬂns

Planed Ready for Use. Books of Design.
0¥ Send stamp for catalogue.

CABINET WOODS AND VENEERS.

i THE E. D. ALBRO CO,,

. Eastern Branch, 200 Lewis 8t., New York, U. 8. A
i H. T.Bartlett, My’r. F. W. Honerkamp, 4ss’t Mgr.

Mills, Cincinnati, Ohio.

‘SCIENTIFIC AMERICAN SUPPLE—

ENT. Any desired back number of the SCIENTIFIC
AMERICAN UPPLEMENT can be had at this office for
0 cents. Also to be had of newsdealers in all parts of
the country.

LIBLE METAL P

ISH
IN PASTE, LIQUID OR POWDER

Invariably gives unbounded satisfaction. Dealers and
| Agents always find them quick sellers.

G. WM. HOFFMAN, Manu’fr,
No. 69 E. Wa.shlngton Street, Indw.nn.polis, Indmna.

Do all your own

pnntmlz. Save
y. Cata-

logue for two stamps. Kelsey & Co., Merrden Conn.

HOW TO MAKE DYNAMO ELECTRIC
Machines.—By Geo. M. Hopkins. With drawings toscale
and full dlrectlons tor constructing dynamos ot different
sizes. T'he small machine is intended tor experimental
| purposes. Will heat from 4 to 6 inches of platinum wire,
| produce the electric light, decompose water rapidly.
magnetize steel, ring a I‘Irge gong, give powertul shocks,
| operate m(luctlon coils, and will, tor temporary use, re-
placeS or 10 Bunsen cells. Contained in_SUPPI.EMENTS
161 and 599, Price 10 cents each. The larger ma-
chine produces eight 16-candle lights or one powerful
arc light. Can be arranged as a series, shunt, or com-
pound wound machine, Can be run tora short time by
two or four men. Requires one horse power for con-
tinued running. Best engravings of dynamo ever pro-
duced. Details of every part shown, /inding of arma-
ture and fleld magnet plainly illustrated. Anyintel-
lizent person with the aid of thesedrawingsand instruc-
! tions may make useful, durable, and effective machines.
Contamed in SUPPLEMENT 600, _Price 10 cents.
NN & CO.. PUBLISHERS. 361 Broadway, New York.

[CATALOGUES EREE 70 ANY ADDRESS

morning to appear in the following week’s issue. _ \““
o0
“Star” L Screw Cut- A e
Foot Lathe ting Auto- X
Sxines A e G %%%\\%\\\r\\\\w\\\\m‘%%%’,\%\\\
Two handsome photo-engraved display sheets
Scroll Saws, H Catalogue entitled,
Circular Free “Recent Improvements in Air Compressors,
Saws, Lathes] of all our “Recent Improvements in Rock Drills,”
Mortisers. Machinery. mailed free to any one who will cut out this

Seneca Falls Mfg. Co.

695 Water St., Seneca Falls, ll.Y.
Improved Screw Cutting

466,944
Schleleher C., Loursvrlle Ky car coupling.. 466,967
Nchneider, A Lyors, Imva, cured toba cco. 467,055
Schodsky, Max, New York, buckle.. 466,803
SChoﬂeld A Brooklyn, N. Y, car starter. 466,912
Seely, H lncago, construction of floors. ... ... 7,14
Seifert, B. ﬁ Dresden, Ger., carbonate creosol... 466,913
Shaddlck J. P Denver, Colo valve protector.... 466,833
bhannon John Pitts., Pa,zrammg mach......... 466,804 |

Lol ondon, Eng fountain pen . X

bhettle J. E' Salt Lake thy, U'tah, ore roaster... 466,88
Silvester, C. & W., Windom, Kans., windmill..
Singer, W. F., Carthage, N. Y., fire eXtin...........
Smith, H. A 'W. A. Towle, Orleans Mich., rack.. 467,058
Smlth M E, Brady Island, Nebr., chain power 467 059;
Smolley A. E Brookville, [nd., game ap.. .. 467,124 |
boulerm Leon Paris, rallway brake... ... 7,060
Spa.nig Butler, Pa., pressure blower. .. 466,805
Spaul! dm Northﬂeld Vt., drllling mach.. . 466,806 |
Sperry, lmer A Chiago, electric trolley...... no 807

Sperry, Elmer A., Chlcago, truck for vehicles.
Sperry, J. E., Elbridge, N. Y., stove fixture..

. 466,938

Spittle, G. , Campos, Brazr] lightning arrester. 467,023 |
Stafford, G. W Prov,, R. L, 10om. 46(),872
Stafford, G. W., Prov., R. 1, looms p
Stafford, G. W., Prov., R. 1., looms

Stafford, G. W.,W. Evans, Prov.,

Stafford, G. , W. Evans, Prov., R.

sStone, P., Los Angeles, Cal., filter..
Sturges, Lee, Chicago, Ill., metallic
Subers, L. A., Phecebus, Vs. musical inst
Swann, T. A., Balt., Md., closet seat prot
Sword, R., Kemnal.iy Canads, weather board.
Ts.ylor, J. alk, Pittsbg., Pa., trouser:
‘I'erry, J. M., Fairview, S. C., cotton planter
'l‘ews,E L. Phnl Pa tobacco stripping ma
Theurer, J. F, and R. Blrkholz, Milwaukee, bo

SOBKINE MACH .. ... evnersrssaneaasnannsrens
Thomas, , R., VVateltown, Wis., switch sig . 466,968
Tilden, O., Jersey City, N. J., buffer............ . 467,065
'T'ischler, C} C. Holmok, Clﬁveland 0., vehicles.. 466,840
Trenner, A B,, Cmcmnatr fly paper . 467,125
‘rroxler, G., Jr., Newark, N. J.. lacing studs. . 466,810
Troxler, G., Jr., Newark, N. J lacing stud.. . 466,811
'Turner, G W Hal e, Mo., washmz mach.. . 467,066
Ulrich, Morltz, Elherfeld Ger., dye........ . 466,841
Uridge, G. R., Detroit, Mich., ﬁushmg device...... 466985
Urry, E. C, F‘arlm ondon, Eng., engine... 466,855
Van Roden, G.C hil., f’a calipers.. 00 6
Vanderman, W., Wllhmantlc, Ct., die stock
Vaughn, C. H,, Union, Iowa, paint...........
Vorwick J. W,Monmouth 111, vehicles....
Wn,dswort'n J., Paterson N. J. swivel loom.......
Waeber, G. A, and A Kleinfeldt N. Y.

metal wessel. ... ..oiiiiiiiiiiiiiiiiiiiiaanea.. 466,993
Waeber, G. A, and A. Kleinfeldt, N.Y. city,

T0ELAI VESSEI. ceveu el i iiinnssnesnesenansnernnns 66,
Waggoner, W. H., Patterson, La., cultlvntor 467,068
Walker,.]amesc Waco, Tex., air ship....... 467,069

Walter, S. A., Mollne, 11L., dish washmg mach..... 466! 877
Ward, P.,E. M. Gregory,London Eng..electric fuse 466856
Ward, S., Princeton, Ind., back band hook 070

\Varren A. D., Worcester, Mass., eye shield.. 466.
Watrous, T. A., El Imira, N. Y., thill couplmg een... 467,
Weller, (’,‘ Ossmmg. N.Y. plll machine.. . 467,071
Wells, A.J., Syracuse, N. Y., 'file case.. 466,
Welt mer, (‘ ampbelltown, Pa., mail bag ... 466,814
Wendell, F‘ Brooklyn, N. Y, 1ron|ng mach.. .. 466.815
Wheeler, , Chicago, Ill., puzzle............ g

White, A. L. Sulsun, Cal., water elevator.
Wiley, Chas, D., St. Louis, Mo., nut 1ock.....
Williams, Wm. E. ., Boonville, Mo car coupling..

Willoughby, F. S.. and T. Horsﬁeld Manchester,

Eng., wheel BATC. e ee. s sernnnnnernesnnenserarsns 467,112
Wilson, W. V., Brunswick, N. Y., transom lifter.. 466,84
Wilson, M. ( Athens, Pa ., exte nsion ladder....... 466,816
Wm y, W. &W.M, Blrrmngham, Eng., tram- o]
Winkls Troy, N. Y., electric moto; . 466;914!
\Vojldkow ‘L., B’klyn, N. Y., cooking lamp

root g rowr. . LATHES

| Drill Presses, Shapers, Band, Circular, and Scroll Saws.
Machinists’ Tools and Supplles. Lathes on trial.
Calalogue mailed on application.
SEBASTIAN LATHE COMPANY,
44-46 Central Ave., CIncInnatu, 0.

GENERAL MACHINERY FfOR g 1+ ’
MiNING, TUNNELING,

 NICKEL-IN-THE-SLOT MACHINES.

By W. L. Aughimbaugh. An interesting description of
the various coin-controlled apparatus now socommon in
Fllb]lc places; with an explanation of their mechanism.
llustrated with 14 figures. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 797. Price 10 cents.
T'o be bad at this office and from all néwsdealers.

@ ralogne\
FIHEPRESS WORK
___SPECIALTY

OUR,E.!??cESSES
MOSS TYPE ==
PHOTO ENGRAVING.
=== ZINC ETCHING

Ournew General Circular “8, A.,” showing specimens
of all our work, is now ready. Send stamp and particu-
lars for estimartes.

Steam! Steam!

Quality Higher, Price Lower.

For Strictly Cash, Complete Fixtures except Stack.

g 9 13 e 9

4- 250

, Other sizes at low prices. Before you buy get our prices.

466,867 Drawer 56.

B. W. PAYNE & SONS,

ELMIRA, N. Y.

2-Horse Eureka Boiler and Engine, - $150°

advertisement an
and address.
INGERSOLL-SERGEANT DRILL CO.

No. 10 Park Place, New York, U.S. A.

mail it touswith his name

ROPE BRIDGES AND THEIR MILI-

tary A pplications.—Description of the Gisclard system
of rope bridges for army use. With 4 figures. C ontained
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 824.
Price 10 cents. To be had at thls office and from all
newsdealers.

NEW CATA LOCU
VALUABLE PAPERS

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent
free of charge to any address.
MUNN & CO., 361 Brondway, New York.
CATALOGUE FREE TO ANY ADDRESS.

MODELS ano GEAR

¢ ui QDo

UNION MODEL WORKS. CHICAGO.

TO BUSINESS MEN

The value of the SCIENTIFIC AMERICAN as an adver=
tising medium cannot be overestimated. Its circulation
is many times greater than that of any similar journal
now published. 1t goes into all the States and Territo-
ries, and is read in all the principal libraries and reading
rooms of the world. A busincss man wants something
more than to see his advertisement in a printed news-
raper. He wants circulation. This he has when he ad-
vertises in the SCIENTIFIC AMERICAN. And do not let
the advertising agent influence you to substitute some
other paper for the SCIENTIFIC AMERICAN, when se-
lecting a list of publications in which you decide it is for
your interest to advertise. This is frequently done for
the reason that the agent gets a larger commission from
the papers having a small circulation than Is allowed on
the SCIENTIFIC AMERICAN.

For rates see top of first column of this page or ad-

dress MUNN & CO., Publishers,
361 Br mul“ ay, New York.
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NOW READY!
A NEW AND VALUABLE BOOK,

12,000 Receipts, 680 Pages, Price $5.

This splendid work contains a careful compila-
tion of the most useful Receipts and Replies given
in the Notes and Queries of correspondents as pub-
lished in the Sciemtific American during the
past fifty years ; together with many valuable and
important additions.

ver Twelve Thousand selected receipts
are here collected ; nearly every bracch of the use-
ful arts being represented 1t is by far the mos\t
comprehensive volume of the kind ever¥laced be-
fore the public.

The work may be regarded as the product of the
studiesand practical experience of theablest chem-
ists and workers in all parts of the world; the in-
formation given being of the highest value. ar-
ranged and condensed in concise form convenient
for ready use.

Almost every inquiry that can be thought of,
relating to formulse used in the various manufac-
turing industries, will here be found answered.

Instructions for working many different pro-
cesses in the arts are given.

It is impossible within the limits of a prospectus
to give more than an outline of a few features of
S0 extensive a work.

Under the head of Paper we have nearly 250 re-
ceipts, embracing how to make papier maché; how
to make paper water proof and fire proot'; how to
make sandpaper, emery paper, tracing paper,
transfer paper, carbon paper, parchment paper,
colored papers, razor strog paper, paper for doing
up cutlery, silverware; how to make luminous
pal}}er photograph papers, ete.

nder the head of Inks we have nearly 450 re-
ceipts, including' the finest and best writing inks
of all colors, drawing inks, luminous inks, invisi-
ble inks, gold, silver and bronze inks, white inks;
directions for removal of inks; restoration of
faded inks, etc.

Under the head of Allovs over 700 receiptsare
given, covering a vast amount of valuable infor-
mation.

Of Cements we have some 600 receipts, which
include almost every known adhesive preparation,
and the modes of use.

How to make Rubber Stamps forms the subject
of a most valuable practical article, in which the
complete process is described in such clear and ex-
plicit terms thatany intelligent person may readily
learn the art.

For Lacquers there are 120 receipts : Electro-Me-
tallurgy, 125 receipts: Bronzing, 127 receipts; Pho-
tography and Microscopy are represented by 600
receipts.

Under the head of Etching there are 55 receipts,
embracing practical directions for the production
of engravings and printing plates of drawings.

Paints, Pigments and Varnishes furnish over
800 receipts, and. include everything worth know-
ing on those subjects.

Under the head of Cleansing over 500 recipes
are given, the scope being very broad, embracing
the removal of spots and stains from all sorts
of objects and materials, bleaching ot fabrics,
cleaning furniture, clothing, glass, leather, metals,
and the restoration and preservation of all kinds
of objects and materials.

In Cosmetics and Perfumery some 500 receipts
are given.

Soaps have nearly 300 receipts.

Those who are engaged in any branch of industry
probably will find in this book much that is of
practical value in their respective callings.

Those who are in search of independent business
or employment, relating to the home manutacture
of sample articles, will find in it hundreds of most
excellent suggestions.

MUNN & CO., Publishers,
SOIENTIFIC AMERICAN OFFICE,

© 1892 SCIENTIFIC AMERICAN, INC.

ERFORATED

CoaL~:ORE SEPA

361 Broadway. New York.

ETALS ~MINING SCREENS,

RATORS, REVOLVING ano SHAKING SCREENS,

NEW YORK OFFICE. 281 PEARI STREET.
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Founded by Mathew Carey, 1785,

HENRY CAREY BAIRD & CO.
Industrial Publishers, Booksellers, and Importers,
810 Walnut St.. Philadelphia, ’a., U. S. A.
8¥ Our new and Revised Catalogue of Practical and
Scientific Books, 86 pages, 8vo, and our other Catalogues
and Circulars, the whole covering every branch of Sci-
ence applied to the Arts, sent free and free of postage

to any one in any part of the world who will furuish his
adaress.

UGHT SMEN
0GUE OF BEST DEVICES ouT,

A
B.E.SAWYER ATHOL MASS

"HF} M()DERN ICE YACHT. — BY
Geo. W. PPolk. A new and valuable paper. contaning
full practical directions and specifications _for the con-
struction of the fastest and best kinds of Ice Yachts of
the latest, most approved forms. Illustrated with en-
gravings drawn to scale, showing tne form, position,
and arrangement of all the parts. Contained In SCIEN-
rm;r AMERICAN SUPPLEMENT, 6:24. Price 10
ceuts.

No.

To be had at this office and of all newsdealers.

GAMAGIC LANTERNSRE

WITH  QIL LAMPS HAVE NO EQUAL

(\/IEWS orai SUBJECTS

LOWEST PRICES GUARANTEED
¢R L2GLE

match.
s'un'l J. Shimer & Soni
Centre 8t., Milton, Pa.

ATER FRUNTS Near NEWBURGH-O N-
HUDSON, and ﬁfty acres
adjoining, suitable for Foundry, Rolling Mills,
Lumber Yar: s, or large business demanding
river, frelgm and 1‘8.1 road facilities. West Shore
R.R. runs through it. Millioms of cubic yards of
brlck-tempermg sand and moldi sand. 180 villa
sites unsurpassed. Whole rope y for sale—a bar-
gain—by Executors of the
HILIP VERPLANCK Yonkers. N. Y.

RAINMAKERS IN THE UNITED

States.—A full account ot the operations in the produc-
tion of rain recently carried out under Kederal appro-
priations in Texas, One illustration. Artificial rain
making. By Prof. E. J. Houston. Countaired in SCIEN-
TIFIC AMERICAN. SUPPLEMENT, No. 824. Price 10
cents. To be had at this office und from all newsdealers.

The most Suceessful Lubricator
r Loose Pulleys in lue.

N DUZEN'S PAT
LOOSE PULLEY OII.ER

Highly recommended by those who have
used them for the past four years. Prices
very reasonable, Every user of machin-
ery should have our “ Catalogue No. 56,”
sent free.  Mention this paper.

i, Ohio.

WIZEN,
‘;\o &7, 3

™

The ““ Densmore”

Invented, owned,

simplicity,

meantime Wi

MANY IMPROVEMENTS,

i8 nowready,and should be examined
before purchasing any other.

HIGHEST STANDARD.,
and controlled by men having had fifteen years’ expe-

Typewriter

rience on type-bar machines.
Strength, Durability,

High speed, Kasy Action,

Permanent Alignment, Most Convenient. Two terc.hamzenble
Carriages, Steel Throughout, ST ANDA lll) KEY OARD, with
shift carriage for capitals. Call or send for catalogues.

We will aI)pomt areliable dealer in all cities as soon as possible, and in the
1 ship machines on approval to parties having a good commercial

"TYPE FOR TYPEWRITERS

Stencils, Steel Stamps, Rubber and
Metal T pe Wheels, Dies, etc.

Miodel and Experimental Work

Small Machinery, Novelties, etc., man-
ufactured by special contract.

New York StencilWks. 100 Nassau St., N.Y

n. WELL SUPPLY CO.

91 & 92 WA'TER STREET,
Plitsburgh, Pa.,
Manufacturers of everything needed for
ARTESIAN WELLS
for either Gas, Oil, Water, or Mineral
Tests. Boilers, Engines, Pipe,
Cordage, Drilling Tools, etc.
Illustrated catalogue, price
lists and discount sheets
on request.

HE PENNA. DIAMOND DRILL & MFG. CO.
BIRDSBORO, PA., Builders of High Class
Steam Engines, Diamond Drills, Power and Hand
Cranes, and General Machinery.

STEEL

T

TRADES UNIONS, THE TENDENCY

of.—By Herbert Spencer. An able paper, pointing out
the xreat difficulties of dealing with complex social
questions. Contained in SCIENTIFIO AMERICAN SUP-
PLEMENT, No. 801. Price 10 cents. To be had at this
office and from all newsdealers.

cular press $8. Size

Chea,p for small newspa-

mg per, $44. KEvery-
thing easy, printed
Send two stamps for Catalogue to

Do it yourself. Cir-

les.
facLory.

l\EL\I’Y & CO.. Meriden, Conu,

NICKEL

AND

ELECTRO- PLATING

AFF‘ARATUS

RIP\L

HRNSON &VANWINK[EC0
NEWARKN.J, '

81 LIBERTY ST N.Y.

23 S.CANAL ST.CHICAGO

NICKEL CASTINGS FOR ALL PURPOSES.

rating.  DENSMORE TYPEWRITER CO., 202 Broadway, N. Y.
“ A perfect machine ; am delighted awith it ; a pleasure to run it.
CHAS. D. KELLY, Steno her,
Wesgr ore R.R., New York.
of W. F. A.Woodcock, Wi-

| LEARN WATCHMAKING
ARTESIAN

Wells, Oil and Gas Wells, drilled
by contract to any depth, from 50
1o § feet. We aiso manufac-
ture and furnish everything re-
quired to drill and complete
same. Portable Horse Power
and Mounted Steam Drilling
Machines for 100 to 1,000 feet.
‘Write us stating exactly whatis
required and send for 1llustmt-
ed catalogue. Addre

PIFRLE ARTESIAN & OIL ELL EUPPLY Co.,

80 BEAVER STREET, NEW YORK.

vou USE GRINDSTONES?

If 8o, we_ can supply you. All sizes
L., mounted and unmounted, always
kept in stock. Remember, we make a
specialtyof selecting stones for all spe-
cial purposes. Ask for catalegue.

The CLEVELAND STONE CO.
2d Floor, Wilshire, Cleveland, 0.

ICE HOUSE AND REFRIGERATOR.

Directions and Dimensions for (‘onstruction, with one
illustration of cold house tor preserving fruit from
season to season. The air is kept dry and pure through-
out the year at a temperature of from 34° to 36°. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
116. Price 10 cents. To be had at this office and from
all newsdealers.

GAS ## GASOLINE ENGINES

STATIONARY and PORTABLE. All Sizes.

Dwarfs in Size, but
Giants in Strength.

Expense one cent an

nona,Minn. Writefor terms

Every En

f Gaaranteed. Full
ﬂu‘ncu]ars free by mail
ention this paper

VAN DUZEN
BAS & GASULINE ENGINE CO. Cincinnati, 0.

ICE-HOUSE AND COLD ROOM.—BY R.

G. Hatfleld. With directions for construction. Four

engravings. Contained in SCIENTIFIO AMERICAN SUP-

PLEMENT, 59. Price 10 cents. To be had at this office
and of all newsdealers.

INVENTIONS Practicelly DEVELOPED

Drawings, Pattern Making, Expenmental and Fine Ma-
chine Work of all kinds. MILLIKEN & D’AMOUR,
151-153 Cedar Street. near West street, New York.

IR
\  CINo.
VAN DUZEN & TIFT, Cinel
ientific jook {;atalogue
00K {,atalogue

RECENTLY PUBLISHED.

Ournew cutalogue containing over 100 pages, includ-
ing works o more than fifty diflerent subjects. Will be
mailed tree to any address on application.

MUNN & CO., Publishers Scientiic American,
361 Broadway, New York.

—FOR—

FREE SITES TO SUBSTANTIAL
MANUFACTURING ENTERPRISES

in the rapidly growing towns of Virginia and West Vir-

ginia, possessing CHEAP 1RON, CHEAP LUMBER, CHEAP

FUEL, and RAILROAD FACILITIkS, address J. H. DIN-

GEE, 330 Walnut Street, Philadelphia, Pa., President

and General Manager of numerous Land Companies

%Lulatedd along the lines of the Norfolk & Western
ailroad.

NICKE

CKER & LEVETT
CHEMICAL CO.

OFFICES. 40 Mursay ST, NewYoRx |
FLUSHING NY.

i PLATING -\

WORKS .

SEND FOR CATALOGUE OF
NICKEL & ELECTRO-PLATING
SUPPLIES & POLISHING MATERIALS

OUTFITS.

ELECTRICAL LABORATORY FOR

Amateurs.—By Geo. M. Hopkins. Description of a col-

lection of simple and easily made apparatus for con-

ducting a compiete series of electrical experiments.

With 17.illustrations. _Contained in SCIENTIFIC A MER-

ICAN SUPPLEMENT, No. 794. Price 10 cents. To be
had at this office and from all newsdealers.

BARNES’ .
New Friction Disk Drill.
FOR LIGHT WORK.

Has these Great Advantages:

The speed can be instantly changed from 0 to 1600
wmhout opp or shifting belts, Power applied
bo drive, with equal safety, the
smnllsst or largest drills within its range—a won-

derful econnmy in time and great saving in drill

breakage. Send for catalogue.

W. F. & JNO. BARNES CO.,

1999 Ruby St,, Rockford, I11,

VERYBODY'S HAND-BOOK "

of Electricity. . Trevert. 50 Illus-
trations, 120 pa.ges All about, Electrie Bells
Batteries, Dynamos, Motors, Rallways, W “eld-
ing, ete. Postpaid, 35 cents. Bubier Pub. Co., Lynn, Mass.

Useful Books!

Manufacturers, Agriculturisis, Chemists. Engineers. Me-
chanics, Builders, men of leisure, and professional
men, of all classes. need good pooks in the line of
their respective callings. Our post office department
permits the transmission of books through the mails
at very small cost. A comprehensive catalogue of
useful books by different authors. on more than fifty
different subjects. has recently been published for
free circulation at theoffice of this paper. Subjects
classified with names of author. Persons desirin
a eopy, have only to ask for it, and it will be maile
to them. Address,

(3]

MUNN & CO., 361 Broadway, New York.

PERED COPPER :

THE sAFEST
BLE FOR ELECTR(G

0ST DURABLE & ECONOMICAL METAL EVER OFFERED FOR VA
L USES.HIGH EST ANTI-FRICTIONAL QUALITIES.INDISPENSH
L WORK.EUREKA TEMPERED ¢OPPER CO.NORTH EAST. PA.

1o0Us GHANI

oLEAM ROAD ROLLERS,

Manufactured by HARRISBURG FOUNDRY A

{7

MUSICAL INSTRUMENTS, THEIR
Construction and Capabilities.—By A. J. Hipkins, K.8.A.
An interesting series of lectures. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, Nos. 818, 819, and
820. Pricel0cents each. To be had at this office and

from all newsdealers.

GYMNASTICS FOR GIRLS —AN IN-
teresting account of the course of instruction given
at the Berkeley Athletic Club for Ladies. With 18 illus-
tratlous Luuta ned in SCIENTIFIC AMERICAN SUPPLIi-
MENT, No. 753, Price 10 cents. To be had at this
office and from all newsdealers.

=y AND FINE GRAY IRON ALSO STEEL
EABLE_ CASTINGS FROM SPECIAL s

FINE TINNING AP PP\TT,/
QEVLIN % Co.{ T AN
oMASLEHIGH AVE & AMERICAN ST PHILA. 0 f*EE__

FOR RAILROADS
T WATER WORKS.[
MILLS , FARMS &¢,
Commzvcsmck oF
Cﬂ’R‘E"; LUMBER.
ECALowELL&Co

LoulSvlLLE Ky.

WO ODEN TANKS

‘WATER TANkg

PLANS 27 A SPECIALTY. >
SPECIFICATIONS FURNISHE
FOR FO UND ATIONS&TOWERS

N° 217 E.MAIN ST.

VELOCITY OF ICE BOATS. A COL-
lection of interesting letters to the editor of the SC!EN-~
TIFIC AMERICAN on the question of the speed of ice
boats, demonstrating how and why it is that these craft
sail faster than the wind which propels them. Illustrated
with 10 explanatory dmgrums Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 214. Price 10 cents.
To be had at this office and from all newsdealers.

SHRINKAGE

Prevented b y using

:( ¢ STOCKING STRETCHER

For particulars address
L. G. ERICSON,
241 5th Ave., N. Y. City.
XPERIMENT,\ L MODELS are executed after

sketches or description, by E. ORTMANN, 241 E. 22
Street, New York.

'ALANSO téAR\é[;RINGS

i« })

OF EVERY_DESCRIPTION
240 & 242 W. 29™ ST NEW-YORK

EARTH SCRAPERS.—DESCRIPTION
of a number of the most improved drag, wheel, and
wagon scrapers for the removal of earth in buﬂdmg
railroads, laying out streets, etc. With 35 engravings
Contained in SCIENTIFIC AMERICAN SUPPLEMENT,
797. Pricel0 cents. To be had at this office and from
all newsdealers.

Mariner & Hoskins, Assayers & Chemists

WATER for Boile rPuri)oesmml yzed.
ALLOYS their composition determined.
f kinds assayed.

NY’l‘uIN . the composition of which
it may be desirable to know.

81 S. Clark Street (Top Floor), Chicago.

NESS & HEAD NOISES cunsn

Peck’s Invisible Tubu. Far Cushions.

n EA henrd Successful whea allremedies fail, %ld

only by F. Hiscox, 868 B’way, N.Y. Write for book of prooan REE

‘“ECONOMY IS WEALTH.”

Canvassers wanted to sell the N ew Mo~
del Hall Typewriter, Why will
peop'e buy a $100 machine when $30 will
purchase a bensr onet Send for iilustrated
catalogue and terms to County Agents.
Address N. TYPEWRITER CO.,
611 Washington Strect, Boston, Mats.
Mention Scientific Amencnn.

ODELL Double Cast TYPEWRITER

It has 78 Characters, and is the only Typewriter with
Check Perforator attuchment. Is fast taking the lead of
ali Typewriters. Larger sales than all others combined.
Send lor circulars
"ODELL TYPEWRITER CO., Pontiac Bldg., Chicago.
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“THE SINTZ”

GAS AND GASOLINE ENGINES

Statlonary and Marine.
Makes is own supply of gas from
gasoline, and at less expense tha.n
any other engine. No boiler. coal

firemun required. Runs with elther
manufactured or natural gas. Spe<
cially adapted for small boats s.nd
launches and electriclight work. Cire
culars free. ¥ Mention this paper.

CLARK SINTZ, MFR.
sSpringfield, Ohio.

JENKINS' UPRIGHT CUSHIONED
POWER HAMMER.

Users of this hammer. sustain us in

“ gaying that it has no equal in all good
working qualities. Pmyqect cushion and
& perfect blmu, with perfect control. For
particulars, L R. WISTER & Co.,

57 So. 4th Bt.. Philadelphia, Pa., U.S.A

F
k

A NEW LIGHT:

ORMAGIC I.AN'I'EBIIS, and other new featuresworth
nowlng about. Catalogue free. Mention this paper.
LT & CO ,16 Beekman Street,Now York.

Branch, 189 La Salle Street (Calumet B\uldmg). Chicago, 111, L. L. DAVIS, Manager

lATES ROGI( & ORE BREAKER

Capacity upt o200 tons per hour.

Has produced more ballast, road
metal, and broken more ore tha
all other Breake s combined.

BuildeYs of High Grade Mining
Machinery. Send for Catalogues.

GATES IRON WORKS,
50 C So. Clinton St., Chicago
136 C, Liberty Street, New York,

Eoston, Masa

215 C, Franklin St
Catalogue No. 12 ;{ust issued
with over 4C new illustrations
* sent free,
nrtfort‘, Conn,

The Cushman Chuck Co., H

CLARIX'S

WOOL WASHERS,
WARP DYEING AND SIZING MACHINES,
PATENT RUBBE}I{R CO;ERED SQUEEZE
LS,

POWER WRll\f‘Ells l;‘{OI{ HOSIERY AND

DRYING AND VEN’[‘ILA'I‘II\G FANS,
WOOL AND COTTON DRYERS, Etc.
Catalogues free.

GEO. P. CLARK
Windsor Locks, Conn.

plNcmNAKTgs RETULW‘ 323

m“cnnrmt.n”

Locomotive Injector,
Automatic Injector,
Double Jet Injector

Best Boiler Feeders known
for Hot or Cold Water Lifting
or takmg water _under 13Evres-

§F _Send for Price L:
'l‘he Garﬁeld Injector Co., Mfs.
P.O0.Box6), WADSWORTH, OHIO,

SUPPLY

.njector.

ELEC’I‘RIC POWER TRANSMISSION
in Mining Operations.—By H. C. sPauldmg A brief

resentnmou of some of the work already done toward

he application of electrical apparatus tu mining pro-
cesses, With some practical suggestions and statements
from those who have had personal experience in the
operations of such apparatus. \\ith 2 illustrations. Con-
tained in SCIENTIFIC AMERTCAN SUPPLEMENT, No.
783. Price 10 cents. To be had at this office and from
all newsdealers.

MANUFACTURED BY

WILLIAMS BROTHERS,
ITHACA, N. Y.,

Mounted and on Sills, for
deep or shallow wells,
with steam or horse

DRY AIR REFRIGERATING MACHINE.
Description of Hall’s improved horizontal dry air refrige
erator designed to deliver about 10.000 cubic feet of
cold afr per hour, when running at a speed of 100 revolu-
tions per minute, and capable of reducmg the tempera-
ture of 9° above to 50° below zero. With five figures,

showing plan and side elevation of the apparatus. and
diagrams illustrative of its performance. ontained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 288, Price
‘110 clents. I'o be had 8 this office and from all news-

ealers.

CUMMERS DRYER PULVER TZERKCALGNER

CLAY FROM BANK,DRIED §5¢TS. PER TON.ALSOVERY
WET & PASTY MATERIALS - PHOSPHATE ROCK, GYPSUM &c.
CALCINED By New cHEAP PROCESS.PULVERIZER FOR
FINE GRINDING OF PAINTS,PHOSPHATE ROCK
CEMENTS &C. — LARGECAPACITY,VERY DURABLE.
-SEPARATOR HANDLES TO SOMESH&FINER 1010 20
NS PER HOUR WITH

MANFC. FOR U.S.[XCLUSIVELY BY SOLD EXCLUSIVELY BY
Frowmier(ronWors ermompice| F.D.LumMeR & Son DernoiMich.

ELE(‘TRO MOTOR. SI MPLE HOW TO
make. By G.M.Hopkins.—Description of a small electro
motor devised and constructed with a view to assisting
amateurs to make a motor wnich might be driven with
advaniage by a current derived from a battery, and
which would have suflicient power to operate a foot
lathe or any machine requiring not over one man power.
With 11 ﬂgures Contained in SCIENTIFIC AMERICAN
SUPPLKMENT. No. 641. Price 10 cents. To be had at
this ottice and from all newsdealers.

CAST SPLIT FIELDS FOR SIMPLE MOTOR

Castings
and materi-
alsfor Park-
hurst Sew-
mgMachine
and F an

== and Co]lege
Electroplating Dynamos.
Send stamp for catalogue.

MER BROS., Mianus, Conn.

SEWING MACHINE MOTOR FOR AMA-
teurs.—By C. D. Parkhurst. Description of a very sim-
ple_and eflective motor, with laminated armature, of
sufficient power to actuate a sewing machine. With 11
engravings. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No.759. Price 10 cents. To be had at
this office and from all newsdealers.

Experimental Dynamo
Electrical Supplies.
PAL

2nd &= MACHINERY

N. Y. Mach’y Depot, Bridge Store 16. Frankfort St., N.Y.

BUSINESS END OF THE AMERICAN
Newspaper, By A. H. Siegfried. An interesting paper
on the work of the publishers’ department of a news-
paper; circulation of American papers; methods of
nrinting, etc. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, Nos. 795 and 796. Price 10 cents
each. To be had at this office and from all news-

ELECTRIC PERCUSSION DRILLS.

ELECTRICAL MINING APPARATUS OF EVERY DESCRIPTION.

§¥" Send for Illustrated catalogue M 2.

THOMSON-VAN DEPOELE ELECTRIC MINING CO.,
620 ATLANTIC AVE., BOSTON, MASS.

© 1892 SCIENTIFIC AMERICAN, INC.

LIGHTNING WELL-SINKING

INERY MANUFACTURERS.
Hyrdaulic, Jetting, Revolving, Artesian,
Diamond Prospecting Tools, Engines, Bollen,
\\\ Wind Mills, Pumps. Encyelopedln,loﬂo
engravmgs Earth’s Strata, Determi-
nation quality water; mailed,25¢c,
.‘&‘ The Ameriean Well Work:
Aurora, IlL
r 114 18 8. Canal
g 8t.y Chieago, II1,

Dallas, Texas

General Office
AURORA.

— Works and
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Wovertisements.

Inside Page, each insertion - = 75 cents a line
Back Page, each insertion = - - - $1.00 a line

The above are charges. per agate line—about eight
words per line. This notice shows the width of the line,
and is set in alp];ate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as ea.rli as Thursday
morning to appear in the following week’s issue.

]
Sprague, Duncan & Hutchinson,

Limited.
FRANK J. SPRAGUE,
LOUIS DUNCAN, Ph.D.,
ALFRED BISHOP MASON,
CARY T. HUTCHINSON, Ph.D,

Consulting Electrical Engineers.

15 WALL STREET,

NEW YORK.
|

A% AMERICAN BELL TELEPHONE (0,

95 MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 30th,
1877, No. 186,787.

The transmission of Speech by all known
forws of Electric S8peaking Telephones in-
fringes the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it or its licensees responsible forsuch
uniawful use, and all the consequences
thereof, and liable to suit therefor.

SMOKELESS GUNPOWDER.-AN IN-

teresting article by Hudson Maxim on the manufacture

and use of smokeless gunpowder. giving a sketch of its

history and the methads of producing it. Contuined in

SCIENTIFIC AMERICAN SUPPLEMENT, No. 821. Price

‘lioc(lents. To be had at this office and from all news-
ealers.

DO USEER POWER?"?
‘We can supply it with the

Mﬂ'[llLllflhﬂ 19th Century

to 70 horse power.
Cost about one cent an hour to
each indicated horse power.
In worth, not. size, my value lies.”
What othe‘rs thég]k of me js stated

n catalogue.
CHARTER GAS ENGINE CO.
Lock Box 8, sterling, 111,

MOTOR FOR AM-

SMALL ELECTRIC
ateurs.—By C. D. Parkhurst. Description in detail of a
small and easily made motor powerful enough to drive
a ten or twelve inch brass fan and to give a good breeze.
With 15 figures drawn to a scale. Contained in ScCIEN-
TIFIC AMKRICAN SUPPLEMENT, No. 767. Price 10
cents. To be had at this office and from all n ewsdenlers.

FOR LIRCULARS

RKE STREETS,

ATENTS!

MESSRS. MUNN & CO., in connection
with the publication of the SCIENTIFIC
AMERICAN, continue to examine improve-
ments, and to act as Solicitors of Patents
for 1nventors,

In this line of business they have had forty-five years’
experience, and_now have unequaled facilities for the
preparation of Patent Drawings, Specifications, and the

rosecution of Applications for Patents in the United

tates, Canada, and Foreign Countries. Messrs. Munn

. & Co. also attend to the preparation of Caveats, Copy-

rights for Books, Labels, Reissues, Assignments, and
Reports on Infringements of Patents. All business in-
trusted to them is done with special care and prompt-
ness, on very reasonable terms.

A psmg:hlet sent free of charge, on application, con-
taini ull information about Patents and how to pro-

cure them; directions concerning Labels, Copyrights,

BAaLTIMORE.MpD.

Designs, Patents Aé)(iwsls, Reissues, Infringements,
lA)s%igliments. Refect Cases. Hints on the sale o:
atents, e

‘We also send, free of charge, a Synopsis of Forelign Pa-
tent Laws, showing the cost and method of securing
Patents in all the principal countries of the world.

MUNN & CO., Solicitors of Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 624 F Street, Pa-

cific Building, mear 7th Street, Washington, D. C.

The $Io.oo Kodak.

e
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Beautiful finish.
Developing

This new camera with latest improvements makes 24 snap
shot or indoor pictures 34 x 4 inches without reloading.
Splendid workmanship.

and Printing Outfit, $1.50.

Complete Illustrated guide to photography with each kodak outfit

enables you to “do the rest” yourself.

Send for circulars.

THE EASTMAN COMPANY,

RocHESTER, N. Y.

The Sehastian-May Co.

Improved Screw Cutting

power i 1 ELEID
Power

Drill Presses, Chucks, Drills, Dogs;
and Machinists’ and Amateurs
. Lathes on trial. Cata=
logues mailed on application.
163 to 167 Highland Ave.

SIDNEY, OHIO.

DANSHE
MAIDEN LANE;
WEW YORK.
QEEASR, PALAKIRGA, LML

a7

Figures all Examples. Key
operated. Rapid. Accurate

Bﬂ M %#EI Eﬂ 1 Relieves mental strain.
8end for Circular. . & T. MFa. Co., 52-56 11linois 8t. Chicago-

“ fmprovement the order of the age.”

THE SMITH PREMIER TYPEWRITER

Important Im]ptrgv%menttsi. 1 Feat & "
e Essential Features grea erfected.
The Most Durable in Alignment. ¥ v perfected
asiest Running and Most Silent.
All tgpe cleaned in 10 seconds without soiling the hands.
The Smith Premier Tyvewriter Co., Syracuse, N, Y., U. S. A,
Send for Catalogue.

‘Wanted 50,000 Sawyers

SAws and Lumbermen to SAws
send us their full address for a copy of Em-
erson’s {3 Book of SA WS, new 1890 edi- A
tion. We are first to introduce NATURAL

GAS for heating and tempering Saws with

wonderful eflect upon improving their qua-

lity and toughness, enablin,
prices.  Address EMERSON, SMITH
& CO. (Limited), Beaver Falls, Pa..

BOILEIRS

A SPECIALTY.

ENCINES AND SAW MILLS.

——SEND FOR CATALOGUE.—
NO FARQUHAR BOILER EVER EXPLODED.

A. B. Farquhar Co. win.s, York, Pa.

EDISON
GENERAL ELECTRIC CO.

INCANDESCENT AND

ARC LICHT PLANTS.

Stationary and Railway Motors.—Lamps.—Cables.—Safety Devices.

DISTRICT

77 Bay St., Toronto, Can.

173 & 175 Adams St., Chicago, I1l.
Edison Bullding, Broad §t., New

......... eree. ...250tis St., Boston, Mass,

Merxican and South American Department.

European Office. .........cc. cieeen cevinnnnnn

OFFICES.
Pacific Coast.. Edison B’lding, 112 Bush 8t., 8. Fran., Cal.
Pacific Northwest...Fleischner Building, Portlnud, Ore.

Rocky Mountain. ...Masonic Building, Denver, Colo.
Southern............ IS Gould Building, Atlanta, Ga.
..Edison Building, Broad Street, New York.
ictoria Street, Westminster, London, 8.W., England.

THE WARDEN MFC. CO.,

Germantown Junction, Phila, Pa.

BOILERS
HORIZONTAIL, VERTICAL, LOCOMOTIVE
Manning Vertical Boller, Large H. P. in small space.
Warden Purifler, insures clean water for boilers.
Atkinson Feed Water Heater, noback pressure on engine
Send for Catalogue.
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YOU HAVE SOMETHING

o live for if you kave not seen our new

CENTURY COLUMBIA,
with Pneumatic Tires. Light, Strong,
Durable, and fully guaranteed.

POPE MFG. €O., 321 Columbus Ave, Boston.
12 Warren St., N. Y. 291 Wabash Ave., Chicago.

Factory, Hartford, Conn.

NIPPLE HOLDER.

These holders are double-
ended, and hold two sizes
of nipples each.

They are made in vari-
ous sizes, ranging from 3¢
to 4 inches.

See illustrated notice in
8cr. AM., Oct. 24, 1891

ADJUSTABLE STOCKS AND DIES,

universally acknowledged to be
TEE BEST.
¥ Sendfor1891 Illustrated Catalogue and Price List.

ARMSTRONG MFG. CO., Bridgeport, Conn,

AN DUZEN'S 527 PUMP

PUMPS ANY KIND OF LIQUILD.
Does not clog, freeze or get out of order.
Alwaysready.All brass. Every Pump
Guaranteed. 10 sizes. Capacity

100 to 10,000 gallons per
hour, Prices $7 and upwards.
For full information write to

TheVAN DUZEN&TIFT CO.

(PUMP DEPARTMENT)
CINCINNATI, O.

LEARN WATCHMAKING, E!(x}gravlng, and kin
dred branches. Send for Prospectus. CHICAGO WATCH
MAKERS’ INSTITUTE, 22 Van Buren Street, CHICAGO.

PELTON WATER WHEEL

E)ﬁ“\s{r Gives the hlghest efficlenc
, "6;( of any wheel in the world.
D ER_Simple and reliable,

; to every variety of service,
with heads of 20 feet and up-

ward. Write for circulars.
The Pelton W ater Wheel Oo.
1214 Main 8t., San Francisco, Cal.,
or 2358 Central Building, Liberty and
‘West Streets, New York.

Emery,

Emery Wheels,
Emery Whetstones,
Grinding Machines,
Knife Sharpeners,
Knife Grinders.

TANITE

The Tanite Co.,

STROUDSBURG, PA.
161 WasHingTon ST., NEW YORK.

==
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ESTABLISHED 1846.
The Most Popular Scientific Paper in the World

Only 83.00 a Year, Including Postage.
Weekly—52 Numbers a Year,

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

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States,
Canada, or Mexico, on receipt of three dollars by the
publishers; six months, $1.50; three months, $1.00.

Clubs.—Special rates for several names, and to Post
Masters. Write for particulars.

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

MUNN & CO., 361 Broadway, New York.
—0_
THE

Scientific American  Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is uniform therewith in size,
every number containing sixteen large pages full of en-
gravings, many of which are taken from foreign papers
and accompanied with translated descriptions. THE
SCIENTIFIC AMERICAN SUPPLEMENT is published week-
1y, and includes a very wide range of contents. It pre-
sents the most recent papers by eminent writers in all
the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Archzology, Astronomy Chemis-
try, Electricity, Light, Heat, Mechanical Engi ng,
Steam and Railway Engineering, Mining, Ship Builditg,
Marine Engineering, Photography, Technalogy, Msnu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography, Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

The most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United Statesand
Canada, $5.00 a year; orone copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
for one year for $7.00. Single copies, 10 cents. Address and
remit by postal order, express money order, or check,

MUNN & CO., 361 Broadway, New York,

Publishers SCIENTIFIC AMERIOCAN.
{0}

Building Edition,

THE SCIENTIFIC AMERICAN ARCHITECTS’ AND
BUILDERS’ EDITION is issued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two hundred ordinary book pages; forming a
large and splendid Magazine of Architecture, richly
adorned with elegant plates in colors, and with otherfine
engravings; illustrating the most interesting examples
of modern architectural construction and allied subjects.

A special feature is the presentation in each number
of a variety of the latest and best plans for private resi-
dences, city and country, including those of very mod-
erate cost as well as the more expensive. Drawings in
perspective and in color are given, together with full
Plans, Specifications, Sheets of Details, Estimates, etc.

The elegance and of this t work
bave won for it the Largest Circulation of any
Architectural publication in the world. Sold by all news-
dealers. $2.50 a year. Remit to

MUNN & CO., Publishers,
361 Broadway, New Yeork.

[ERAGE -
COPPER TUBELS
SHEETBRASI RRISEY

THE COPYING PAD—HOW TO MAKE
and how to use; with an engraving. Practical directions
how to pregare the gelatine pad, and also the aniline ink
by which the copies are made, how to apply the written
letter to the pad, how to take off copies of the letter.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
438. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

The Belknap Little Giant Water Motor

est Water Motor, most powerful and
efficient machine onthe market.
Electric Motors and Dynamos.
Combined Water Motors and Dynamos.
Cyclone Coffee Mills for Grocers’ use.
Combined Motor and Mill in one case,
run by water or electricity.
Write for Circulars.

BELKNAP MOTOR CO.,
23 Plum 8t., Portland, Maine, U. 8. A.

GEAR AND RACK CUTTING.

Frost Self-Reﬁglating Steam ang.
UNION MF@G. CO., 17 se Street, Battle Creek, Mich,

RUN EASY
Ilsolloy LPH P%thllgfgycsl(;! manutacture; no
peed now toridespringlesscyclesorde-

pend on tires alone forcomfort. Sylph
ing destroys

A vibrat’'n. Lightsim-
le,str-g?‘g.cata..fre

e-. ea Cy.Co.
16 G St. ,;yeorla, 111. AGTS.WANTED

PRINTING INKS

The SCIENTIFIC AMERICAN 1is printed with CHAS.
'U JOHNSON & CO.’8 INK, Tenth and

E X
8ts., Philadelphia, and 47 Rose St., opp. Duane, New'¥ork

Ipvestment vs. Sp

© 1892 SCIENTIFIC

eculation.

“Dividend Paying Investments,”

lation.”

AMERICAN, INC.

It will pay you if you have any money to invest either large
or small sums, to send for pamphlet “ Investment vs. Specu-
Free to any one mentioning this paper.

—Taylor & Rathvon, Boston, New York or Denver,





