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PUPIN'S IMPROVEMENTS IN LONG DISTANCE
TELEPHONING.

The efficiency of ocean cables for telegraphic com-
munication and of long land lines for rapid telegraphy
and telephoning is greatly impaired by their static ca-
pacity and self-induction. On lines possessing the last
named factors in high degree only slow telegraphy is
possible ; any attempt to use the Wheatstone system
meets with failure, and telephoning is out of the ques-
tion. There is no doubt that the telegraphic world is
waiting for the invention which shall overcome these
troubles, and enable a telephonic conversation to be
held over a line of ordinary construction, from New
York to San Francisco. The present long distance
telephone lines are of very expensive construction.

Professor M. 1. Pupin, of Columbia College, has been
awarded two patents on apparatus for telegraphic
or telephonic communication which are designed to
secure the possibilities outlined above. If the inven-
tions answer the expectations which they raise, then it
should be possible to telephone across the ocean, and
the breadth of the continent should oppose no bar to
telephonic conversation.

Professor Pupin proposes to divide a telegraph or
telephone line into sections, electrically separated one
from the other. At each point of separation a con-
denser is introduced of large capacity compared with
that of a section of the line proper. The capacities are
so proportioned as to ‘‘time” the line to respond to al-
ternations or changes of very high frequency. By this
division of the line into sections its periodicity as a
whole will be determined by the periodicity of its sin-
gle parts. Over such a line rapid signaling and tele-
phoning can be executed, and it is believed that it
opens up a greatly extended range for this class of
electric transmission of voice and signal.

Its application to land lines is simple enough, but
in the case of ocean cables some complications, to say
the least, would be involved. Whether it would be
practicable to sink a line of operative condensers at
intervals along the ocean bed is a matter of conjecture.
It would seem rather an innovation to cut an ocean
cable into sections only electrically related by the
medium of condensers. This thing is provided forin the
patents, as Prof. Pupin proposes to use a coil of high
inductance in parallel with each condenser to supply
a metallic circuit for the determination of faults.

The inventions are most ingenious and promise to
perform an important part in the field of long distance
telephony.

—_— et -—
NEW ZEALAND LABOR LAWS,

John D. Connolly, Esq,. United States consul at
Auckland, New Zealand, has sent to the State Depart-
ment a report on the labor laws of New Zealand, a
copy of which we have received from the Secretary of
State. In a few pages it gives a very striking present-
ment of paternal legislation in the antipodes, which
seems to have proved successful and to be liked by the
people. The dreams of Bellamy and of other de-
scribers of Utopian states, all of which make the hap-
piness of their fictitious peoples depend upon direct
governmental interference, seem to have some degree
of realization in New Zealand. It would be hard to
find a better place to try these theories. The two
islands are not very large, and isolated in the ocean
may be taken to represent geographically the New
Atlantis. The theories of Sir Thomas More, of Bacon,
and of Bellamny may be tried there to great advantage,
in the absence of sectional issue and in a country
which has every reason for being a unit.

It seems that previous to 1881 New Zealand was
afflicted with the borrowing mania, English capital
had been largely invested in the country, and for some

| time there was an abundance of money and ‘‘good

times.”” About 1881 the crash came, and for ten years
panic reigned. Then the government took up the mat-
ter, and by enactments tried to cure or palliate the trou-
bles of the country. A law was passed against unserupu-
lous promoters and directors of stock companies, making
them personally liable for their acts. Another law was
for the protection of labor, both in the matter of wages
and of personal injuries received while at work. An-
other act regulated factory labor and established com-
pulsory holidays with full pay. These are but ex-
amples of the legislation &lluded to, as many more acts
were passed.

It is claimed that in the last three or four years the
country has wonderfully advanced. The government
has charge of almost all large operations. Roads and
bridges, occupation for the unemployed, asylums, hos-
pitals, railways, telegraph and telephone systems, life
insurance and a savings bank are included among its
subjects of work. Profits derived from these enterprises
are applied to conducting the affairs of the state.

Most are well managed ; some complaints are made
against the railroads, however. The public works
are conducted on the co-operative system. The gov-
ernment gives the work in small sections to gangs of
men, who divide the earnings equally among them-
selves. There areno contractors. Forthe unemployed
labor bureaus are maintained.

It is an interesting experiment and the results will
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be of the deepest interest. It is still an open question
whether the great improvement of the last few years
is due in part to the government’s action.

PHYSICAL TRAINING IN COLLEGE.,

A large number of boys who went to college in the
first half of this century earned a part or the whole of
their expenses. It was not uncommon for them to
walk from their homes, long distances to college, to
save stage fare; they cut their own wood ; some of
them boarded themselves and took care of their own
rooms. The vacations were arranged with reference
to their working through them with most profit, and
not to their resting.

Their concern was how to find the time for study
which they craved. These were the men who were
the leaders in the nation in the dark days of the re-
bellion, as their futhers and grandfathers were in the
revolution.

But changes in our social fabric have been nowhere,
perhaps, more radical than in college life.

In the last quarter of a century we have become a
wealthy people. There are still students in our col-
leges (and they are often those who take highest rank)
who are obliged to work with their hands or brains,
or both, to pay their bills, but there are sons and
daughters of so many rich people that gymnasiums
have become as much a necessity as chapels or recita-
tion rooms. No well equipped preparatory school or
college is without one, and exercise in them is part of
the day’s regular duty. In the best ordered institu-
tions this exercise is taken after a physician’s examina-
tion and according to his preseription. Calisthenics
begin in the kindergarten with the sewing and songs
and gifts, and they are continued through every grade
of the best secondary schools.

Athletics is the new word which tells the story of our
having got beyond the time when college life is
for any one strictly a working period—one of work
with the hands, so as to be able to work with the
brain. The ‘“crack pitcher” or oarsman, the captain
of the boat crew or the ball nine, isnow the man whom
his fellow students point out to strangers as the con-
spicuous man in his class. He not unfrequently has a
good standing for scholarship, but that is of less conse-
quence. The regulations which men who are prepar-
ing for these trials of skill are obliged to follow ought
to ke suggestive and helpful to students who have no
part in the games and races except as admiring, spec-
tators. These are the rules which are imperative for
men in training.* *They must be in bed at ten
o'clock every night, they must not smoke, #few nor
drink beer or coffee; they must avoid pastry and
sweets. They are obliged to run from one to three
miles per day, in addition to their regular gymnastic
movements. They take a complete bath at the close
of each day’s exercise.”

But the gymnasium, the ball and tennis grounds,
and the lakes and rivers, are not the only places where
the college students of to-day get physical exercise.

The student who has spent two hours in a labora-
tory working with blowpipe and reagents, with phy-
sical apparatus or a dissecting knife, is perfectly sure
while he is washing up his utensils and putting his
desk in order that he has had some exercise. Much of
the scientific work drives students afield, and the worn
geological hammer and battered botanical can may be
put in evidence to prove that students handle other
tools than books. It is largely because the college
work is much more practical than it was a generation
ago that the age of graduation has advanced. Memoriz-
ing theories did not require so long as testing them
does.

It is a requirement of one department of the Massa-
chusetts Institute of Technology (it may be of others)
that every student shall, from his own investigation,
add at least one fact to the sum of human knowledge.

This institute, the Institutes of Technology at Ho-
boken, Worcester, and Troy, and the scientific depart-
ments in many of the leading colleges all offer fine
facilities for men whose tastes and talents are not
likely to lead them into the learned professions. In
all of these, physical and intellectual effort go hand in
hand.

‘The Flow of Water through New Cast Iron Pipe.

This subject was recently investigated by Mr. S.
Bent Russell, of the St. Louis (Mo.) Water Works. The
pipe was 12 inches in diameter, 1,631 feet long, and laid
on a uniform grade from end to end. Inaletterto Mr.
J. C. Trautwine, Jr., Mr. Russell states that, as there
was an opportunity to make some fairly accurate
measurements on the discharge of the pipe, he had the
necessary observations carried out, and found that. un-
der an average total head of 3-36 feet, the flow was
43,200 cubic feet in seven hours; under an average head
of 337 feet it was the same; under an average total
head of 341 feet, the flow was 46,700 cubic feet in eight
hours thirty-five minutes. Making allowance for loss
of head due to entrance and to curves, it was found
that the value of ¢ in the formulav =c 4/ 7 s was from
88 to 93.

* Rules furnigshed by Dr. Anderson of Yale University.
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The Curious Effect of Metals Upon a Fungus,

Some most interesting experiments upon molecular
vibrations as indicated by the effect of certain metals
upon a species of fungus are reported in Nature by
Fredrik Elfving.

It seems that a number of years ago, he published
his observations upon the effect of iron. zinc and alu-
minum upon the hyphae (the tubes on which the repro-
ductive organs of the plant are borne) of the Phy-
comyces or Phycomycetes nitens. This is a fungus so
named from itsresemblance in the mode of reproduc-
tion to algae or sea weed.

‘When the above mentioned metals (aluminum only
slightly showing the effect) were brought within from
one to two centimeters of the plant, the Ayphae curved
toward the metals. It is a well known fact that spo-
rangiferous hyphae curve away from a surface which
discharges aqueous vapor, and it was therefore inferred
that they would be attracted by a body which readily
absorbs water. Asironis an example of a metal which
takes water from the atmosphere and iron affected the
hyphae more perceptibly than the other metals, Prof.
Errera, of Brussels, who has also studied the subject,
published the opinion that the phenomenon was ac-
counted for by the influence of the water in the metal.

Mr. Elfving, not satisfied with this explanation, has
been experimenting further. He has placed a stick of
caustic potash near the ~Ayphae ; this, as is well known,
atsorbs water from the atmosphere with extreme readi-
ness, but the Ayphae were unaffected by being near it.
A cylinder of plaster soaked with a solution of calcium
chloride and dry plaster, which also absorbs water
quickly from the air, both failed to have the slightest
influence upon the hyphae. These hygroscopic expe-
riments have been repeated by Mr. Elfving several
times, and always with the same result, viz., no curve.

He, therefore, has sought another explanation, and
believes he has found it in the molecular vibrations of
the metal. His belief is chiefly based upon his later
experiments. Platinum is one of the metals that, in
its normal condition, is inactive toward the]iyphae.
Burnished steel is almost inactive. But let these two
metals be exposed to direct sunlight for some time and
they attract the hyphae powerfully. Thelattraction is
shown by the side of the metal away from the light
as well as that toward it, and lasts for a few hours.
‘When the metals were exposed to sunlight in August
for seventy minutes they showed this activity, but
being in the light for five hours on a cloudy day had
no effect upon them.

It would seem that a sort of phosphorescence imper-
ceptible to the eye but perceptible to the plant is
emitted by these metals, for when they are heated
out of the sun to the same temperature that they
showed while in it, they had no attractive power.
Plainly, then, it is the light they possess and not their
heat which produces the effect. Furthermore, Mr.
Elfving finds that the ultra-violet rays have no part in
producing the phenomenon, for, when they have been
removed from the spectrum, the metals submitted to
the remainder of it produce the same curves.

But this is not all. There are some metals which
show this same activity when they are heated. Zinc is
one of them. A piece heated in a blowpipe flame
until it began to melt, and then allowed to cool to the
temperature of the hand, produced beautiful curves
in the Phycomycetes. Mr. Elfving thinks that there is
no doubt that molecular vibrations, produced in the
case of platinum and steel by light, in the case of
zince by heat, cause the phenowmena, alike curious and
interesting. Who would dare to say that the physicist
may not one day depend upon the Phycomyces as
much as the chemist does now upon the fungi from
which his litmus paper has been prepared ?

—_——————————
Lantern Slide Making.

At a recent meeting of the Woolwich Photographic
Society Mr. Andrew Pringle said :

*Iv is essential that there should not be a mass of
black in a lantern slide, there should always be a com-
plcte scale of gradation. The tone or color is another
important point. Some affect a tone which is neither
warm nor cold, and consequently you see a very dirty
tone. I donotrecommend albumen plates, unless the
worker can devote his whole time to them and wishes
to incur the displeasure of his wife; but it is the best
process. Wet collodion plates will give clear high
lights, but they are not so good for keeping the
shadows clear. The dry collodion process I recommend-
ed to you is well adapted for contact work, and keeps
the high lights clear. The collodion process is useful
for reductions, albumen is not. If you wish for warm
tones, you must give long exposure and prolong the de-
velopment. I don’t recommend dry collodion for cold
tones. Gelatino-bromide plates do equally well for re-
duction or contact for warm and cold tones, but for all
that, gelatine isnot such agood menstruum as collodion.
In selecting the negative, it must be remembered that
you cannot get a first class lantern slide from a second
or third class negative. If you want a medal-taking
slide, you must use a plucky negative; don’t try with
a soft negative, although such a negative maygiveyou
a good print. You wmight be able to get a good slide

i
from such a negative on the Hill-Norris collodion

plate, and then give long exposure, and use a restrain-
ed developer. The developer for gelatino-bromide
plates is ferrous oxalate for cold tones; it cannot be
beaten. I keep the stocksolution saturated ina couple
of sweetmeat bottles. The iron solution is acidified,
and I keep both at 60° Fah. Shake up and filter just
before use. In mixing the developer, I prefer one to
six or one to eight. The development should be de-
liberate. The Kent water is not a good water for the
purpose of washing, and causes a scum of oxalate of
lime to appear on the surface of the plate, but it is
easily cleared. In another sweetmeat bottle contain-
ing a solution of alum I add a drachm or two of hydro-
chloric acid—I am not particular as to quantity. Plates
immersed in the solution are soon cleared. Over-ex-
posure is shown by the greenish appearance of the im-
age, and, of course, under-exposure is known by the
hard black tone. An easily restrained developer should
be used for warm tones. I do not recommend metol
and amidol for lantern slides, and I pass over those.

| Suppose a beginner wants warm tones, the best thing

to do is to keep on exposing on one or two negatives
until he obtains two good slides, and then he will be
in a position to judge the quality of negative required.
Every lantern slide is improved by putting it in the
clearing bath; wash the plate well, but don’t overwash,
and always varnish the plate.” .

The ¢Sleeping Sickness of West

&
d

Africa.”

A singular malady prevails in some portions of Africa,
known as the sleeping sickness. Dr. C. Forbes, in the
May 12th number of the Lancet, explains the nature
of it.

The vietim of this sickness of West Africa (old or
young, for this curious and deadly complaint may
make its appearance at any epoch of life, though it is
more commonly found between the ages of twelve and
twenty years, and is more often seen in men than
women) gradually gives way to somnolence, which be-
comes at last a profound and lethargic sleep, the first
noticeable signs of which are a visible and persistent
drooping of the eyelids of man, woman, or child in the
daytime while at work, enlargement of the glandula
concatenatae and other cervical glands at the onset.
The general health of the negroat first seemsto be fair,
though he gradually appears to give way to sleep at
unusual hours. This tendency to drowsiness and tor-
por can be combated to a certain extent at the outset
by stimulation and purgation; but the patient thus
aroused from this lethal slumber relapses almost infalli-
bly again and again into this somnolent condition, the
periods of sleep increase in number and the intervals
between them lessen, their extent proportionally
lengthening. This state of things continues while the
malady steadily gains ground; soon the negro
appears to be always asleep, bearing semblance
in his life—I should perhaps say existence—to in-
sensitive and fungus-like development only. This
condition goes on for a varying period, weeks or
months, and he little by little refuses all food, spend-
ing his time in slumber. Whenincreasing atrophy sets
in, with emaciation, after a short space death from ex-
haustion and starvation almost invariably occurs at
the end of three, six, or twelve months. Here it may
be stated that just when moribund the tendency or
disposition to lethargy is sometimes in abeyance, and
the mental faculties become clear at last previous to
their total extinction.

Its endemic area is West and West Central Africa,
from Senegal to the Congo, in the Sierra Leone dis-
trict, and the Hinterland, but cases are more frequent-
ly met with and more virulent in their nature in the
valley of the Congo. They are also more numerous
inland than on the coast line. It hasneverbeen known
toaffect any but the negro race, but has been seen in
the West Indies, ete., among those who have been
brought thither as slaves from the Congo or Sierra
Leone distriets.

The prognosis is bad, as the disease, once established,
progresses actively, almost in spite of treatment, to a
fatal issue. Guerin reports 148 cases. The result was
death in each. Gore’s statistics drawn from Sierra
Leone, ete., say that there were 80 per centof fatal
cases—rather underestimating the rate of mortality, I
fancy. Personally, my experience extends to only
thirteen cases, two of which lived for some time;
whether they afterward succumbed to renewed attacks
I know not. but I do know that eleven died.

The causation of this curious disease may be said to
be wrapped in the deepest obscurity. Many attempts
have been made to elucidate it. One suggestion put
forth was that it arose from a form of blood poisoning
arising from ingestion of a fungus growing on certain
grains used by the natives as food; but no absolute
proof of this assumption is forthcoming. Nor has
change of diet and residence, according to my experi-
ence and that of others, had any effect on the steady
progress of the symptoms. The complaint is, indeed,
involved in mystery, and its problem of causation re-
mains unsolved. The three most acceptable theories
are: (1) That it may be due to a septic condition of
the blood, borne out by swelling of glands, ete.; (2) is
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it due, as Dr. Manson was the first to point out, to the
presence of filaria in the blood ? (3) or it may be
(though this is an assumption on my part) a neurosis,
eventually affecting the neurotrophicsystem and caus-
ing ultimate emaciation and death; this is somewhat
substantiated by appearances and lesions sometimes
found post mortem in the brain and its membranes.

——— - ——————————

‘The Use of Heat in Operative Surgery.

The successful substitution of heat for antisepties in
the preparation of instruments and surgical dressings
has naturally led to the use of heat for sterilizing the
wound itself. This is an ancient method. Hippocrates,
Oribazius, and later writers down to the time of Paré,
were unanimous in recommending the use of the hot
iron and boiling oils upon wounds. It may even be
questioned if Paré did so great a service, after all,
when he substituted for the cautery the use of dirty
ligatures.

The systematic and scientific use of heat, however,
for rendering wounds aseptic, is a thing of recent date.
M. G. Phocas, surgeon to the Hospital Saint-Sauveur,
of Lille, has made a particular study of this proce-
dure, more especially in connection with operations
for resection. He refers to the experience of Felizet
(Bull. de la Chir., 1892), who employed the flame of a
gas jet for making the wound surface aseptic. He de-
scribes also the method of Dreesnau, a pupil of Tren-
delenburg (Centralb. f. Chirurg., 1893, No. 3). This
surgeon poured into the cavities of the wound oil
brought to a boiling point by the thermo-cautery. In
the same year M. Jeanuel, of Toulouse (Gaz. des Ho-
pit., Nos. 59 and 62), proposed to make the surfaces
aseptic by touching them with boiling water.

In 1892 M. Phocas began to employ boiling oil. ac-
cording to the method of Trendelenburg. At the same
time he undertook, with the help of his assistant, M.
Hennecart, some experiments to determine how much
heat the living arteries and nerves could bear without
disintegration. Three different methods of using heat
were tested : first, cold oil was poured into the wound
and then raised to a boiling point by a thermo-cautery;
second, boiling oil; and third, boiling water applied di-
rectly.

It is sufficient to say that the experiments showed
boiling water to be much less injurious to the tissues
than the oil. M. Phocas finally adopted the following
procedure : In osseous cavities he poured in cold oil
and heated it with a thermo-cautery for three or four
seconds. In other wounds, but more especially in re-
sections and arthrectomies, he touches the wound with
plugs of absorbent cotton upon which he has poured
water just at the boiling point. In this way every
part of the wound is reached by water at a tempera-
ture of about 80° C. Each part is touched for three or
four seconds, and the procedure is repeated several
times.

M. Phocas states that since he has used the boiling
water his results have been ‘incomparably better »
than they used to be.—Med. Record.

- -
The Pollard Electric Lamp.

The recent suit of the General Electric Company
against the Boston Incandescent Lamp Company is
based, according to the Electrical World, on the
method devised by Edward Pollard, now deceased, for
passing the current into an incandescent lamp by mak-
ing the glass stem which supports the filament serve as-
a conductor of electricity through the application of
lines or films of silver to the same. An iron leading
wire is then fused into the inner end of the glass stem
by simply heating the glass, inserting the iron wire to
the extent of about one-fourth partof an inch and
squeezing the glass upon it so that the silver-coated
surface shall be in permanent contact with it. It is
claimed that by the use of the Pollard invention the
entire cost of platinum is saved, the cost of the silver
used being negligible. The affidavit of Peter H.
Walsh, submitted in the suit, gives the following ac-
count of the manufacture of the stem : -

“T have witnessed in the manufacture of the Pollard
lamp the operation of painting a narrow strip of print-
er’s ink upon the inner surface of the glass tube, the
introduection of the metallic silver in thestate of anim-
palpable powder or molecular state of division, also
the subsequent burning off of the printer’s ink, leaving
a film-like deposit of metallic silver upon the glass, and
the remaining operations involved in forming the stem,
and was not only interested, but much surprised at the
rapidity with which these operations were performed.
As observed by me during my visit to the works, the
deposition of silver upon the glass tube was accom-
plished at the rate of about a thousand per day by one
girl. The process is highly ingenious and original, and
from a scientific point of view very interesting and
beautiful. I made several determinations of the
weights of silver deposited upon each tube by accu-
rately weighing the tube before and after deposition
upon a delicate balance, and found the maximum
weight of metal to amount to 12 milligrammes, or
about 019 of a grain, and having a value of 0°026 of a
cent.”
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AN INGENIOUS COMBINATION TOOL.

The illustration represents an improvement combin-
ing a variety of tools, as T squares, try squares in vari-
ous forms, framing squares, bevels, plumbs, levels, ete..
adapted to be used for various purposes. It has been
patented in the United States and.foreign countries by
Mr. Townsend Harris, of Brainerd, Minn. Fig. 1 is a
plan view of the tool, Fig. 2 showing one-half of the
stock and Fig. 3 the other half, while Figs. 4 and 5 are
side elevations, and Fig. 6 shows a keyhole saw adapt-
ed to be secured to the stock. At one end of the stock
is arranged a bevel blade and on the other end is the
square, the stock being made in two principal sections
in the form of wooden-lined metallic casings, held one
upon the other by apertured sockets engaging threaded
lugs. On the lugs between the casings is also fitted a
middle blade with a graduation, while on one lug is
hung the square and the other lug forms a pivot for a
slotted bevel blade. There are two levels, one atright
angles to the other, their glass tubes being protected
by elastic cushions against shocks of the stock. The
faces of the stock, as well as those of the square and
slotted bevel blade, have graduations representing
inches and subdivisions, and one face of the shorter
member of the square has a protractor graduated in
degrees and subdivisions. It is also possible to use with
the stock a number of squares having their members
of different lengths, and different lengths of bevel
blades, only one square and one bevel blade being used
at a time in connection with the stock. The partsmay
be adjusted to set the bevel blade to the protractor to
form an indicator to give the two angles of forty-five
degrees and one hundred and thirty-five degrees, and
the graduation on the protractor is so arranged as to
give any angle, and also the angle of a polygon at the
same time, or adjustments may be made whereby the
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device may be readily used for drawing purposes and
for transferring angles from the drawings to the work.

O

What is Injurious to the Eyes,

A writer in the Reading Times reports a statement
made by an eminent oculist to the effect that type-
writing has an injurious effect upon the eyes.

The operator is obliged to glance incessantly back
and forth from the keyboard to the shorthand notes,
and this is a muscular exercise of the most fatiguing
sort. For this reason the oculist urges it is desirable
for the typewritist to cultivate a familiarity with the
keyboard similar to that possessed by the accomplished
pianist with the keyboard for his instrument, so that
it will be necessary to look at the keys as little as pos-
sible.

While the injury that may result to the eyes of a
hard-working typewritist who is not sure of her fingers
and her keys is not to be regarded too lightly, it is not
likely to be nearly as serious as that resulting from
the practice indulged in by so many in these days of
railroad travel of persistent reading on trains. This
practice is most trying on those delicate muscles that
regulate the shape of the eyes’ lenses and so affect the
focalization of the organ. The danger is greatest, of
course, on those railroads whose ballasting is imperfect
and whose rails are roughly laid, producing much jar-
ring and consequent rapid changing of the distance be-
tween the eye and the paper.

In some cases the eyes of a vietim of the railroad
reading habit are so affected as to focus at different
distances, and then his sufferings are most acute, and
though much relief may be afforded by the treatment
of a skilled practitioner, nothing but a discontinuance
of the habit will afford a perfect cure.

In the case of a person who suffered tortures for two
or three years from eye disorder, due to train reading,
neither rest nor professional skill availed until by ae-
cident the yellow window shades in the office in which
he was employed were removed, when he was able at
once to work with greatly increased ease and comfort,
and in a few months was entirely cured.

THE HILLIARD CYCLOMETER,

This tinely finished and very neat little device, of
which the case and attachments are nickel plated, ecan
be attached in five minutes’ time to any bicycle, and
will afford an accurate register of the distance the rider

(e
THE HILLIARD CYCLOMETER.

passes over. It is manufactured by the Hilliard Cyclo-
meter Company, 1128 and 1180 N. 40th Street, Phila-
delphia, who make it in two styles, the No. 1, adapted
to register twelfths of a mile up to 1,000 miles, and the
No. 2, which registers sixteenths of a mile up to 100
miles. Fig. 1shows the mannerof its attachment tothe
fork on left hand side of front wheel, Fig. 3 represent-
ing the slotted angle piece by which its adjustment in
position is easily effected, and Fig. 2 showing the in-
terfering band, to be fastened to the wheel in such
position that, at each revolution of the wheel, the
band will move and roll over the lever projecting from
the cyclometer casing. The device is placed where one
can see it all the time, and it is an exceedingly simple
matter to adjust it in position. Its action is positive,
and every wheel in it is locked to prevent rattle. The
instrument has met with great favor among bicycle
riders during the past two seasons.
- —t—
THE SEVENTH AVENUE BRIDGE OVER THE HARLEM
RIVER, NEW YORK CITY.

Some time ago we illustrated the 155th Street viaduct
in this city; it provides an elevated roadway leading
from the high ground at 155th Street and 9th Avenue
to the abutment of the 7th Avenue bridge over the
Harlem River, a structure long knownasthe MeComb’s
Dam bridge. The improvements included an ap-
proach to the bridge, and the line of communication
across the Harlem River is now on the point of being
completed by a viaduet on the north side of the river
and by a steel bridge crossing it. The two viaducts
and bridge together are one of the greatest engineering
operations hitherto carried out by this city. In the
cut we present a view of the bridge proper, which
spans the river, as it appeared in process of erection,
withsome of the false work still in position.

The structure is of steel supported by granite piers,
which rest upon deep foundations, two having been
established by compressed air caissons, and one by a
deep coffer dam.

The principal object in the illustration is the steel
draw span, which is carried on a central pier. Between
the outer limits of the end piers of this truss is a width
of 400 feet, the span from center to center of the end
piers being 415 feet, and a clear height of 28 feet above
tide water is given. The center pier width measures,
from the outside of the fenders, 70 feet, so two very
wide openings, each of 165 feet, are provided when the
draw is open. The bridge provides a 40 foot roadway,
with a 9 foot sidewalk on each side. It is carried on
coned rollers, a double drum intervening between floor

was an interesting operation. As the floor was estab-
lished, two lines of rails were laid on the outside edges,
and a traveling scaffold carried by wheels traversed the
length of the bridge, and from it the pieces were hoist-
ed into position. The total weight of the draw span is
2,400 tons. It is floored with ironbuckle plates covered
with asphalt for the roadway. A steam engine estab-
lished on the pier beneath the bridge turns it, 114 min-
utes being required for the operation.

Our thanks are due to Mr. Alfred P. Barler, of this
city, who is the engineer of the structure, for informa-
tion given.

A QUICK SPEED STEAM ENGINE.

This engine, patented by Mr. John P. Devoissaud,
of Sherman, Texas, is designed for high pressures and
for the development of a maximum of power with an
economical use of steam. Forwardly located on the
box-like bed plate are two steam cylinders, one upon
the other, and of equal diameter, preferably integrally
formed, and having an exhaust passage common to

both in the wall that divides them, as shown in

the small sectional view. In the oblong head plate
bolted on the front ends of the cylinders is a ver-
tical channel, which receives a flat, thin throttle
valve, the exterior surface of the plate containing the
valve seat for the main valve, sliding in a rectangular
steam chest, the valve being maintained at all times in
loose contact with the seat. The valve seat and head
plate are oppositely slotted at two points near each
end, providing two live steam ports that in pairs inter-
sect the bore of each cylinder at points equally re-
moved from its axis, and at points equally distant
from the nearest live steam ports are exhaust ports in-
clined toward the common exhaust port. A flat stem
projecting upward from the throttle valve is detach-

DEVOISSAUD'S QUICK SPEED STEAM ENGINE,

ably connected to a governor of novel construction,
which forms the subject of a separate patent issued
to the same inventor. The rear ends of the cylinders
are closed by swinging doors to exclude dirt, and a
flange affords means for a stable connection with the
bed plate, which is upwardly extended as housing
frames on each side, and shown partly broken away in
the illustration. The main valve is so adjusted that it
will alternately admit steam into one cylinder and con-
nect the exhaust port of the other eylinder with the
common exhaust passage, so that the pistons are suc-
cessively acted upon by the steam, and, as the traverse
of the piston heads is short, as compared to their area,
a high speed is designed to be attained with low frie-

and rollers supporting the weight. The construction

tional resistance.

THE GREAT SWINGING BRIDGE OVER THE HARLEM RIVER, NEW YORK CITY.
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FEEDING AND WATERING LIVE STOCK.

The illustration represents some novel electrically
operated devices, adapted to work automatically with
a time mechanism, for feeding and watering live stock,
or a manually operated circuit closer may be utilized
in connection with the improvement if desired. A pat-
ent has been granted for this invention to Mr. Arthur
C. Winch, of Saxonville, Mass. For feeding hay a
pivoted rack is employed, journaled at a convenient
point above the manger, the rack being tilted to dis-
charge its load by the release of a catch on a weighted
oscillating shaft which has a crank extending into the

WINCH'S ELECTRICALLY OPERATED MECHANISM FOR
FEEDING AND WATERING LIVE STOCK.

path of areleasing and locking bar held in a case ope-
rated by the electric mechanism, a number of racks
being preferably arranged in series and operated by
one locking box and bar. The grain is fed to the
manger in a similar way from compartments each
adapted to contain grain enough for one animal, any
number of such gompartments being provided. Lead-
ing from the bottom of each compartment is a dis-
charge pipe, the slide covering the opening to which
is connected with a shaft actuated by a bar from a
locking and releasing box. The water is also similarly
supplied from a tank arranged at a suitable elevation,
the valve being controlled by a lever actuated by the
locking and releasing mechanisin. Each locking and
releasing box has a similar mechanism, and each lock-
ing box has an automatic switch adapted to shunt or
switch the current from one locking box to the next,
so that the hay, grain, and water supplying mechan-
isms may be operated in succession. Any form of
circuit-closing clock may be used in connection with
the apparatus.

THE LONDON GIGANTIC WHEEL,

A company has been formed in London under the
name of ‘“ The Gigantic Wheel and Recreation Towers
Co., Limited,” to construct and work a wheel some-
what similar to the celebrated Ferris wheel. It isto
be erected at Earl’s Court Exhibition, and the first
length of one of the legs for the towers wasrecently
placed in position. The Engineer says : The general
design of the whole structure is by Lieutenant J. W.
Graydon, and the contract has been taken by Mr. W.
B. Basset, managing director of Messrs. Maudslay,

Sons & Field, who is represented on the works by
Mr. Efford. The wheel will be on the site occupied by
the lighthouse last year, and the constructors hope to
have it in working order by the end of June. Itisto
be 300 feet diameter, while the diameter of the Ferris
wheel was 250 feet, and it will have accommodation for
1,600 people, instead of 1,368.

But it is not only in size that the Gigantic differs
from the Ferris. The structures which carry the axle
bearings are very differentin appearance. The English
wheel will be carried on two towers, 175 feet high, hav-
ing on their tops, and at intermediate stages, saloons,
surrounded on three sides by balconies. Com-
munication with the tops of these towers will
be by lifts as well as by staircases, and they
will be connected by a passage running through
the axle of the wheel. This is to be 7 feet dia-
meter, and will be built up of mild steel bars
and plates ; while in the Ferris wheel the axle
is a solid steel forging, 382 inches diameter and
30 inches at bearings.

Another great point of dissimilarity is in the
manner of driving. On the Chicago wheel
there was a circular cast iron spur rack, with
teeth 24 inches pitch, actuated by a chain,
which was driven from a steam engine. The
new wheel is to be driven by a steel wire hawser
1% inches diameter. There will be two of these,
one on each side, passing round grooves on the
sides of the wheel, at 195 feet diameter, but it
is only intended to use one at a time. The
motive power will be taken from two 50 horse
power dynamos, and of these also it is calcu-
lated that one will be sufficient, and the other
merely in reserve. The electric force for these
dynamos will be supplied by Messrs. G. C.
Fricker & Co., who, as in former years, have
the contract for lighting the buildings and
grounds; and the directors propose to intro-
duce some novel effects in the way of lighting up the
wheel by electricity.

The towers are being made and erected by the Arrol’s
Bridge and Roof Company, of Glasgow. Each tower
stands on four concrete blocks, 15 feet deep, 15 feet
square at top, and 18 feet by 19 feet at the bottom.
The ground excavated is of firm, compact sand, mixed
with shingle. Each leg will be held to its concrete base
by eight steel bolts 2} inches diameter and 12 feet
long. The shear legs, with which Messrs. Arrol have
commenced to erect the towers, are themselves an in-
teresting example of light girder work. Each leg is 94
feet long, 24 inches square in the middle, and tapering
to 16 inches square at each end. They are formed of
four 3% inches by 314 inches by 14 inch angles, joined
by 2% inches by 3%; inch bars, stiffened by 3z inch
plates at intervals. They stand 24 feet apart at the
foot and 5 feet at the head, where they are joined by a
cross piece. The first length of the tower leg which
has just been erected is 5 feet 2 inches by 4 feet by 46
feet. It forms a box girder, with 6 inches by 6 inches
by 34 inch angles and 14 inch plates, with a 5 inches
by 2% inches by 34 inch T stiffener on each side, and
cross plates every four feet.

The axle is being made at Messrs. Maudslay’s works
in Lambeth, and the order for the carriages has been
given to Messrs. Brown, Marshall & Co., of Birming-
ham. Of these there are to be forty, each 25 feet long,
15 feet wide, and 10 feet high, accommodating forty
passengers. There will be eight stages from which
they can be entered, so that the wheel will stop five
times during each revolution, which will take about
twenty minutes.
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ANAGLYPHS,

The word- anaglyph (from Greek dva, ‘‘up,” and
yAupey, ** to carve,” that is, to carve in relief) is some-
what too pretentious, perhaps, for what it represents.
It concerns, in fact, neither a cameo nor a bass-relief,
but a stereoscopic photograph or stereogram of a pe-
culiar kind.

Stereoscopy, that interesting and unfortunately so
forsaken branch of photogranhy, reserves for us in
anaglyphs (for it is necessary to call these new prints
by their name) an application which is both interest-
ing and curious, and for which we are indebted to Mr.
Ducos du Hauron.

It has been known for a long time that the sensation
of relief and of aerial perspective is due to binocular
vision. Each one of our eyes, in fixing an object, does
not see it at the same angle, and consequently not in

oETRICHS

Fig. 1.—EYEGLASSES FOR EXPERIMENTING WITH
ANAGLYPHS.

an identical manner, and it is from the sensorial super-
position of the two images thus obtained that springs
the notion of depth.

The general problem of stereoscopy consists, then,
in showing to each eye the image of an object such as
it would see it, and from the cerebral or subjective
superposition of these two images will arise the im-
pression of the real relief of the thing represented.
But here supervenes a little difficulty. If we present

Fig. 2 —SPECIMEN OF AN ANAGLYPH FIGURE—SUPER-
POSED RED AND BLUE COLORS REPLACED BY TINTS.

two slightly dissimilar images to our eyes (let us admit
that it is a question of two photographs taken from
two points distant from the space between the eyes),
each eye will not see solely the image corresponding
to that which it would receive of the reality, but
rather the two at once, on account of the extent of the
visual field.

Moreover, if the left eye desires' to fix the center of
the left image, the right eye will immediately converge
toward the same point instead of directing itself toward
the center of the right image. If we suppose, as is ne-
cessary, that the distance from the centers of the two
photographs is equal to that of the separation of the
eyes, it would be necessary, in order that each might
regard corresponding points in each of the images,that
the view should be directed at a point situated in in-
finity, for, in this case, the optical axes are parallel.
Now. the eye contains an optical apparatus, the erys-
talline lens, which does not admit of a fixed focusing
for all positions, but which, on the contrary, possesses
the wonderful property (called accommodation) of fur-
nishing an instantaneous and automatic focusing for
any distance whatever, and such distance it calculates
in a mathematical, trigonometric manner. It is pre-
cisely the convergence of the eyes that furnishes it
toit.

Vision, consequently, is caught between two equally
defective alternatives; either each eye is directed
toward the center of each of the images, and then what
we see is flat, because, the optical axes being parallel,
distinctness exists only in very remote objects; or else
we observe distinctness, but then the two eyes are di-
rected upon a single one of the two photographs.

In order to obtain at once a clear vision of a single,
image by each eye, we are, therefore, obliged to employ
an artifice. The ordinary apparatus known as the
Brewster or refraction stereoscope permits us to solve
this problem. In fact, upon interposing between the
eyes and the photograph two prisms whose edges are
turned toward each other, we shall succeed, upon pro-
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perly selecting their angles, in having the virtual
superposition of the different points of the two images,
and consequently the relief, while allowing the eyes
to converge to the same degree as in ordinary vision,
which is precisely the result sought. The angles of
the prisms may vary within cei*ain limits, for we can
obtain an exact adaptation in eausing their distarce
from the images to vary. By this piocess, in spite of
everything, three images would be seen, a central one
in relief and two flat ones. These two latter may be
got rid of by placing between the prisms, and at right
angles with the photograph viewed, an opaque par-
tition that limits the tield of each eye.

It is possible to see stereoptically by dissociating,
through practice, the convergence of the accommoda-
tion, that is to say, by bringing about an artificial
strabismus ; but such a process is lengthy, tiresome
and not very practical.

After these considerations, and to return to the
anaglyphs, we may definc them as a colored image
stereoscope. Let us suppose that, upon the same sheet
of paper, we print two stereoscopic figures in two dif-
ferent colors, so that their corresponding points shall
be at a very short distance from each other (Fig. 2).
Let us admit that the colors selected, which should be
very different, are blue for the left image and red for
the right. At first sight these two prints, which, from
what we have just said, will be naturally entangled
with one another, will be confused and offer a not very
agreeable and not very comprehensible mixture. But,
if we view them with a pair of eyeglasses having a red
glass in front of the left eye and a blue one before the
right (Fig. 1), the sccne immediately changes, and to
the primitive chaos succeeds a harmonic and striking
impression of relief and perspective. What has taken
place? Something which at first sight is a little para-
doxical, or at least odd. The left eye, provided with
its red glass, will be able to see only the left image,
which is blue; the second or red image, representing
the other print, becomes invisible, because a red figure
upon a white ground is not perceptible in red light.
For the same reason, the right eye sees only the image
that 1s destined for it, and the stereoscopic superpo-
sition ensues instantaneously. The convergence and
accommodation are satisfied at the same time, because
the two prints present but an insignificant spacing in
the limits of which the focus is still sufficiently exact.
Besides, the images may be of any size, since, whatever
be their dimensions, they can always be printed as
close to each other as may be desired, or, better, one
upon the other.

In order that the effect may completely succeed. cer-
tain conditions are requisite. The prints must be of
quite light shades and the glasses must be of dark
ones. Consequently, it is necessary to use an intense
illumination, otherwise, seeing the great absorption of
light, the result will be dull and somber.

If the rays reflected by the prints and admitted by
the glasses were absolutely monochromatie, the images
would appear in black upon a ground represented by
a mixture of the two colors adopted. In fact, an im-
age emitting blue rays only must become black in red
light, since all the rays that it sends back are arrested
by the red glass, that is to say, it will present itself
under the appearance of a colorless print upon a mo-
nochromatic ground. Will this new kind of stereo-
scopic prints, which requires the aid of phototypy
and quite a profound knowledge of colors, have a
practical result? We know not. Itis evidently not a
process for amateurs; but it is interesting from a the-
oretical and scientific point of view. It will prove a
curiosity to the unscientific, to whom it may be pre-
sented as a sort of puzzle, the solution of which is found
in a pair of eveglasses. For such a purpose it may be
destined to meet with a certain amount of success.—-
La Nature.

-
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Improved Process for Steel Castings,

At the recent meeting of the Iron and Steel Insti-
tute, a paper was read by Mr. G. J. Snelus, on the
Walrand-Legenisel process for steel castings. This
process consists of adding to the metal in the con-
verter at the end of the ordinary blow a definite
quantity of melted ferro-silicon, then making the
after-blow, turning down when the extra silicon has
been burned out, and adding the ordinary final addi-
tions of ferro-manganese, etc., as circumstances re-
quired. The advantages of this process are that
first an ordinary Bessemer pig can be used with 2
to 3 per cent silicon, thus insuring a seel perfectly free
from ecarbon ; secondly, the combustion of the added
silicon produces such a large amount of heat at the
right time, and so rapidly, that the metal becomes
very fluid ; the third advantage claimed is that as the
silicon burns to a solid, it leaves the metal perfectly
free from gas, and the steel is sound and free from
gas cavities; fourth, that in consequence of the metal
being so fluid and already free from oxide of iron, the
ferro-manganese or other substances added, such as
aluminun, are more effective and remain in the final
steel. Another advantage secured by this process is
that in consequence of the fluidity of the metal much
more time and facility is given for casting operations.

The author gave detailed descriptions of experiments
he had seen made with this process, and quoted fig-
ures in support of his contentions. The system of
casting is, however, confessedly expensive, and it would
seem to be more especially suitable for those engineer-
ing works where it is desirable to have a steel foundry
attached, and in which the demand would naturally
not be so continuous as in the case of an establishment
devoted entirely to the production of steel castings.
It may be stated that the price of steel as it stands in
the ladle is given as 4s. 6d. per cwt., while the cost of
a complete installation of moderate size would be
about £3,500.
—_—— 4 —
Ball Bearings for Wagons,

‘“Ball bearings are successful only when the balls
themselves are of the highest quality, and the shells
and axles are of the best steel hardened and ground
to the highest perfection. The limit of error in the best
does not vary more than one-quarter of one-thou-
sandth of an inch, or one-fourth the thickness of tissue
paper. Such perfection is very costly and the least
dirt destroys the whole gain, for if the balls be stopped
by any impediment, they are very soon ruined. Such
accurate work is not likely to be properly protected or
properly cared for in farm vehicles. Hence it is ques-
tionable whether the failures would not more than
overbalance the advantages; besides, in the cost of
drawing a load, a part is friction and a part is over-
coming the ground resistance. The poorer the road
the greater is the ground resistance, and this has a
great bearing on the percentage of advantage; for
supposing that, in the case of a trotting sulky, the
friction is half the resistance and the ground resistance
theother half. Now if we reduce the friction one half,
the power required to draw the sulky would be reduced
one-quarter, or twenty-five per cent, whereas if in
drawing a lumber wagon the friction is ten per cent
and the ground resistance ninety per cent—which on a
farm and farm roads is about what it amounts to—
then by reducing the friction one half we have reduced
the actual power required only five per cent.

‘““The time has not come when it will pay. It will
be an infinitely better investment to use the same
money to put wide tires on the wheels and cut off the
forward axles so as to bring the forward wheels the
width of the tires nearer together than the hind ones.

“I have just been over a dirt road where one hun-
dred tons of limestone are drawn every day, and the
ruts were horrible when only common wagons were
used. The road is now splendid, all owing to the use
of half the number of wagons built as above described,
while the ball bearings could at the best reduce the
power required to draw farm wagons only from five to
ten per cent. The wide tires and short axle wagons
would reduce the cost of hauling on the farm roads
forty to fifty per cent, and the cost of the changing to
ball bearings would equal the cost of the new wheels
and front or back axles.”—Prof. Sweet, in Rural New
Yorker.

The Columbia’s Official Trial.

The commerce destroyer Columbia returned from
her forty-eight hour trial on May 22. Under natural
draught, using the three engines and the eight boilers,
she developed a sea speed of 1814 knots.per hour which
is certainly as satisfactory as when she made 2231
knots off the Maine coastlast fall, when forced draught,
picked coal and trained stokers were employed. On
the return trip from the trial off the New England
coast a speed of 19 knots per hour was made, but at
that time the Columbia registered only 7,300 tons,
while on May 18 when more fully loaded she registered
8,400 tons. The conditions were varied in the last
trial so that the capabilities of the vessel were fully
tested. The coal endurance was shown to be remark-
able. At a speed of 10 knots an hour she can steam
on thirty-five tons of coal per day. The amount of
power developed by the engines has not been yet
made public. The battery was also tested, some
minor defects being developed. We illustrated and
described the Columbia in our issues of the SCIENTIFIC
AMERICAN for November 25 and December 2, 1893.

—_—_— -
French Prosperity.

The United States consul in Bordeaux makes, in a
recent report, some interesting observations on the
growth of French prosperity during the past twenty
years. Since the fall of the Second Empire, for exam-
ple, the production of coal in France has increased 90
per eent and its consumption by 71 per cent. The ton-
nage of the goods transported by railway has increased
87 per cent, the number of travelers by rail has doubled,
postal business has augmented by 140 per cent, the
cash reserve in the Bank of France has doubled, be-
tween 1869 and 1891 the funds in the Freuch savings
banks increased fourfold, people throughout the coun-
try are in easier circumstances, and ‘‘if the burdennow
laid upon the taxpayer is heavier than formerly, he
has, tosay the least, greater resources at his disposal.
Under no regime has wealth in France developed with
such rapid strides as underthe present system of gov-
ernment.”
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Sorrespondence.

The Destruction of Incandescent Lamps by Static
Discharge.
To the Editor of the Scientific American :

In SCIENTIFIC AMERICAN of May 5, A. C. R. speaks
of the static charge in an incandescent lamp destroy-
ing the carbon filament. I have tried the same thing
of holding a lamp over a moving belt. The lamp acts
as a Leyden jar, and holding it by the glass globe can
be charged with a current that will be discharged when
the brass base is touched. I have repeated the experi-
ment many times without injuring the filament of the
lamp, but find that a burned out lamp will answer
equally as well.

One of the old style incandescent lamps, made two
or three years ago, if charged and laid away so the
base does not touch anything, will hold the charge for
several days.

The best way to produce the ‘‘northern lights”
effect is to charge two lamps separately over a belt and
touch the bases together in a dark room.

Villisca, Iowa. H. C. STODDARD.

To the Editor of the Scientific American :

In correspondence column of your issue of the 5th
May, A. C. R. asks, after stating instances of incan-
descent lamps burning out immediately after being
brought near to or in contact with an object charged
with static electricity : ‘“ What is there about this
static display in a vacuum that destroys carbon fila-
ments ?”

In reply will say I have had a number of lamps de-
stroyed by being hung near running belts. I find that -
the carbon of the lamp is attracted by the belt, and if
not broken by the violent bending, a minute fracture
is made in the glass whenever the heated carbon
touches it, and though this fracture is usually a minute
speck difficult to detect, it is sufficient to admit enough
air to burn out the earbon in a short time.

Decatur, 111 ROBT. FARIES.

Tuberculosis in Relation to Animal
and Public Health,

This is the title of a valuable * Bulletin” written by
James Law, Professor of Veterinary Science at Cornell
University, and issued by the Veterinary Division of
the Agricultural Experiment Station of that institu-
tion.

The pamphlet is evidently the result of careful study
of the subject. The following topics are treated with
satisfactory fullness, many experiments upon which
the statements are based being given :

“The Prevalence of Tuberculosis in the Lower Ani-
mals;” *“The Germ Bacillus Tuberculosis;” *‘ Acces-
sory Causes of Tuberculosis;” * Lesions and Symp-
toms;” ‘‘Tuberculin;” ‘ Danger from Flesh;” ¢ Dan-
ger from Milk;” * State Measutes for the Prevention
and Extinction of Tuberculosis in Farm Animals.”

A copy of this important pamphlet, numbered
¢ Bulletin 65, will be sent free to physicians and
members of boards of health on application to I. P.
Roberts, director, Ithaca, N. Y.

o

Industry

Failure of an Eighteen Inch Armor Plate.

For several weeks those interested in the army and
navy have looked forward to the test in which the
largest gun made in the United States should measure
its strength against an 18 inch Harveyized armor plate;
but they were disappointed. The test ocenrred at the
Indian Head proving ground, near Washington, on
May 19, but the 12 inch gun was substituted for the 13
inch. The result was an utter failure of the plate, in-
volving a loss to the Bethlehem Company of $20,000.
The first shot smashed the plate, leaving cracks four
inches wide; the second projectile finished the plate.
The shot was a Carpenter armor-piercing projectile,
and was propelled by 269 pounds of brown prismatic
powder. The muzzle velocity was 1,465 feet per sec-
ond; the shot struck with an energy of 12,660 foot
tons. The plate was 16 feet long. 714 feet wide, and
the larger portion was 18 inches thick. The plate was
set up against a solid oak backing, 3 feet thick, which
was in turn secured to a heavy framework abutting on
the cliff. The plate was broken into three pieces by
the first shot. For the second shot the charge of pow-
der was increased to 419 pounds, the muzzle velocity
was 1,926 feet per second, and the striking energy was
21,182 foot tons. The shot was directed toward the
largest fragment, it was broken in two, the backing
was almost all destroyed, and the projectile was shat-
tered to pieces.

The test of this one plate does not neccssitate the re-
jection of the entire order—600 tons of armor, worth
$300,000—as the Bethlehem Company can supply
another plate ; but should the second prove defective,
the entire lot will be rejected. The delay will affect
the completion of the Indiana particularly. The Har-
veyized process will not be discredited until after the
test of another plate. Thinner plates treated by this
process have proved very satisfactory, so there is no

immediate cause for alarm,
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NOTES ON THE HISTORY OF THE BREECH-LOADING
GUN,

Let a Jules Verne or a Bellamy don the cap of
prophecy and describe the probable state of affairs in
A. D. 2000, and he has at once a host of readers.
These idle vagaries are really surpassed in interest by
the study of the manners, customs and inventions of a
past time. The middle ages and the dawn of the mod-
ern period furnish abundance of material for the in-
vestigation of the curious. We have from time to
time attempted to rescue some of the singular inven-
tions of past time from oblivion, and we now present
illustrations of breech-loading cannon in all ages, and
shall endeavor to trace the history of the weapon from
its inception to the present time.

It is indeed an extraordinary fact that the first
guns of which we have any authentic record were
breech-loaders. The breech-loading gun has passed
through a period of desuetude, but to-day it stands
without a rival and is truly the survival of the fittest.
There is hardly a single principle of the modern
breech-loading or machine gun which was not in use
before 1700, and many of these principles are two
hundred years older. :

Tradition has named the battle of Créey (1346) as
the first occasion on which the weapon that was to
revolutionize the art of war was used ; but it is very
probable that the use of cannon antedates the battle
of Crécy by several years. Many historical works have
stated that the battle of Créecy was won chiefly
through the agency of a few small cannon ; but this is
very improbable, as a battle of that period was prac-
tically a succession of duels in which the individual
was everything, and upon his valor in the hand-to-
hand conflict the fate of the. battle depended much
more than in the modern long range battles. The
English cannon used at the battle of Crécy, which we
illustrate in Fig. 1, were made of forged iron and were
open at both ends. The breech was probably closed
with an iron block wedged in. The cannon was bound
and re-enforced by bands. The mounting of the gun
was very crude and could hardly have permitted of
much accuracy of aim. The early cannon were called
bombardes and pierriers, the latter name being used
because stones were frequently used in place of other
missiles. A little later the nomenclature became in-
volved in inextricable confusion and the same kind of
cannon are often described in different localities as
serpentines, coulverines, faucons, passe vodants, basi-
lics, spirales and bombardes. Fig. 2 shows a lelind or
mantlet to a breech-loading cannon known at the time
as a schirmdach. The gun and its mantlet belong to
the second half of the fourteenth century. The swing-
ing contrivance was by no means new, as it was used
in siege work from Roman times to protect the balista.
The figures are accoutered in the armor of the period.

The next gun, Fig. 8, is a Flemish breech-loading
cannon. This curious engine, whose fire chamber
screws into the barrel, is of forged iron, and was made
at Ghent between 1404and 1419. Holes will be noticed
on the end to allow of its being screwed up tight with
a spanner. Thus we have the principle which is used
to-day in many systems of ordnance.

In Fig. 18, for example, is shown a piece of modern
ordnance using a screw breech block almost exactly
similar to this early piece. Fig. 12 shows a marked
advance in mounting ; the two pairs of uprights with
holes to receive supporting pins allow of considerable
adjustment.

This bombard is illustrated from a MSS. in Béblio-
theque National, of Paris. In loading it movable cyl-
inders (manchons) or movable chambers were used, in
which the charge was previously laid ; and these fitted
by means of a wedge into the body of the piece. The
removable chamber feature, which is, of course, the
precursor of the modern cartridge, is also shown in
Figs. 13and 16. The gun shown in Fig. 13 dates from
1370 and is remarkable on several accounts, but chiefly
because of its trunnions, which refutes Demmin, who
says that trunnions made their first appearance in the
middle of the fifteenth century. This interesting gun
was raised from the Goodwin Sands. Fig. 16 shows a
gun of similar character and is of great interest, as it
was dredged up at Albany in 1879. It is an iron four
pounder, ribbed, with short trunnions and a long han-
dle. The breech block or case is missing, but is re-
stored in our drawing from a similar gun in England.
The slot in the side is where the wedge is inserted.
This gun is at present at Governor’s Island, New York
Harbor. The Corean gun at Annapolis is almost ex-
actly like Fig. 16, and has proved a source of contro-
versy.

Fig. 15 shows a Dutch cannon made in 1650. The
bore is continued through the cascabel, being closed
at the breech after loading by a wedge moving hori-
zontally, being on the same general principle as that
of Krupp. Figs. 5 and 6 show modifications of the
same principle. Fig. 5 is a cannon of the eighteenth
century, in which the breech block is elevated by a
rack and pinion. Fig. 6 represents a cannon which is
in the museum of Woolwich Arsenal. In this gun we
have the principle of the Armstrong gun. The bore
is continued through the breech end and the
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breech piece works in a vertical slot, and is attached
to a lever beneath. The vent runs first vertical and
then horizontal to the axis of the bore. The date is
1619, and in this gun the principle of the modern rapid
fire cannon may be said to have originated. Fig. 4
is a breech-loading cannon of the sixteenth century.
The breech block is entirely removed while loading,
and is secured with a pin before firing. The carriages
were at this time much improved. Before proceeding
to an examination of the double cannon, machine
guns and other curious arms which we illustrate, it
may prove interesting to glance for a moment at a
modern breech mechanism, and we select the regular
United States pattern for an example. Fig. 18 repre-
sents the regular arrangement of a rifled gun. The
breech mechanism is regarded as being highly satisfac-
tory. The breech block is provided with an inter-
rupted serew for locking in the breech. One-sixth of
a turn of the upper handle will lock or unlock the
breech. A translating roller withdraws the block
with great rapidity, as the screw thread is double.
The block slides along the guide rails of the tray till
the ends of these rails strike against the shoulders of
the grooves. The shock due to this striking disen-
gages a latch, the tray and block are then swung back
to allow of the gun being loaded.

‘We now come to some curiosities in the way of guns.
Fig. 11 shows a mortar or cannon, elbow-shaped. It
is figured in Marescalchi’s Institutionum reipublice
militaris, published in 1515. The mortar was breech-
loading and was provided with a movable chamber.
The advantage of the elbow is very doubtful. Fig. 10
shows a glorious example of art metal work. This
curious dragonneaw, which is still in the Royal
Armory of Madrid, was cast at Liége, France, in 1503,
and figured in the siege of Santander in 1511. The
carriage consists of a single piece of carved oak, and
by its delicacy and finish worthily sustains this mas-
terpiece of the bronze founder’s art. The gun is
particularly interesting from the fact that not only
was it loaded at the breech, but has a double barrel.
The costumes and armorof the men-at-arms are taken
from manuscripts of the period. They are armed with
crossbows, bills or war scythes and gisarmes, a kind
of halbert.

The old manufacturersof ordnance at an early period
saw the advantages of light rapid-fire guns and they
produced some remarkable pieces. Fig. 7 showsasmall
iron breech-loading cannon on revolving gun carriage.
This piece was left at Munich in 1632, by Gustavus
Adolphus. All the usual adjustinents in mnodern ma-
chine guns were provided for. Fig. 8 shows a small
Swiss copper cannon adapted for firing ten successive
charges. The length of the barrel is 27 inches, and it
bears the signature of Welten, inventor, 1742. Fig. 14
is an interesting machine gun of 1718. Letters patent
were granted to Mr. James Puckle for this gun. The
light gun with its folding legs, the universal adjust-
ments and the *‘Sett of Chambers ready charged to be
Slip’d on when the first Sett are pull’d off to be re-
charg’d,” is an extraordinary manifestation of the
ability of our forefathersunassisted by Messrs. Norden-
felt, Maxim, Gardner et al. In the quaint language
of Mr. Puckle the gunisintended for‘‘ bridges,breaches,
lines, passes, ships’ boats, houses and other places.”
The claim of the inventor to universality of application
would horrify a United States Patent Office examiner
of the present day. The method of manipulation will
be readily understood by reference to the illustration,
the successive charges being forced into the breech of
the gun by a translating screw. The folding tripod
and the facilities for adjustment have been only very
slightly improved upon in the nineteenth century. A
set of the chambers is shown at the side.

One more arm remains to be considered, the mét-
railleuse. The serpentine organ of the seventeenth
century illustrated in Fig. 17 was provided with forty-
two cannon, to be fired six at once. This fine example
is in the Arsenal of Solure. The large beam in the
center may have possibly been an auxiliary cannon or
simply a shaft for aiming the mitrailleuse, the original
illustration, unfortunately, showing little detail. The
circular mitrailleuse illustrated in Fig. 9 is of the time
of Peter the Great, and is probably of the period of Mr.
Puckle’s machine gun. The small mortars were load-
ed at the rear of the gun and were fired in quick suec-
cession from the front. It is very possible that five or
six were fired at once.

Perhaps the time will come when our descendants
will look back with pitying glances at the ordnance of
A. D. 1894, as we now regard the archaic pieces which
beleched forth water-worn stones on the field of Crécy.

-0 &

A Remarkable Gas Well.

A phenomenal gas well wasrecentlydrilled by the Chi-
cago Oil Co. near Fostoria, O. The Chicago Record
says the well is on the James Wallace farm in Hancock
Ccunty. The drill had only reached the depth of 350
feet and the well had just beencased. Thedrillers heard
the roar of gas as the drill tapped the reservoir, and
ran for their lives from the derrick, but none too soon,
as the ponderous drill was hurled like a shot from a
gun to a height of nearly 100 feet above the tree tops.
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iservation of the fisheries.

The casing followed in quick succession and was
scattered and bent in a tangled mass. No soorer had
the ponderous volume of gas given vent to its strength
than it ignited from the fires of the boiler near by and
a steady volume of fire shot up over 150 feet high.

Enough oil is thrown out with the gasto make a
lake of fire surrounding the well and it is impossible to
get closer than 100 feet to the burning well. The entire
plant of the drillers, including the engine and boiler,
isencircled by the flames, and everything is a total loss.
The surrounding land is boggy, and for a quarter of a
mile surrounding the well in many places the gas is
coming up through the earth with such force that
ground and water are thrown to a height of ten feet
or more, and these patches resemble boiling springs.
The water gurgles and dances from the escape of the
gas fully a quarter of a mile away from the well. The
entire woods is filled with the gas coming through
the ground, and people have left the place, fearing at
any time that the entire vicinity may spring into a
mass of seething flames. The roar of the gas can be
heard for nearly ten miles and people are coming from
miles around to see the gusher.

Oil men old in experience declare that nothing like it
has ever been known. It is in entirely new territory,
and is supposed to be a crevice or pocket which will
soon blow itself out. At its present rate of speed it
can never be brought under control.

-

The American Fisheries Association.

The first meeting was held in Philadelphia, May 15.
Mr. Fred. Mather, superintendent of the Cold Srring
Harbor Hatehery, N. Y., read a paper, the subject be-
ing ‘“Improved Method of Hatching Smelts.” The
little smelt carries a great many eggs, from 30,000 to
60,000, and from 100 ripe females probably 5,000.000
could be obtained. Until last year the fish were
stripped and the eggs impregnated by hand, but this
year all the eggs were gathered from the troughs,
passed through wire screens to separate them, and put
in the jars. At intervals of two or three days, or
whenever the eggs seemed inclined to gather in
bunches, the operation was repeated, gently forcing
the eggs through the screens with the fingers, and
after a few such screenings the foot of the egg, an ad-
hesive projection, shaped like the stem of a wine glass,
seemed to be destroyed, and the eggs were left free and
clean as those of the whitefish or shad.

United States Commissioner McDonald read a paper
¢ On the Relation of the Community to the Fisheries.”
He said :

The commercial fisheries of the country give em-
ployment to 182,407 persons, represent an investment
in vessels, boats, fishing gear, buildings, wharves and
other property of $58,355,000, and yield products of the
annual value of $45,000,000 in first hands. The cost to
the consumer is probably about $130,000.000, and it is
thought that the fisheries of the whole United States
furnish support to over 1,000,000. Individual owner-
ship of the open waters is not practicable, even if it
were desirable. It is vested in the State, and they
should be farmed for the general use and benefit,
and equal privileges before the law should charac-
terize the policy of the State in enacting such
regulations as may be found necessary for the con-
The community is con-
cerned only as to the abundance, quality and price of
the products drawn from the waters. When condi-
tions are impaired, then it is incumbent on the State
to adopt measures to arrest the decline. This done,
we may attempt the regeneration by artificial propa-
gation on a sufficiently extensive scale to repair the
waste by natural casualties and man’s operations.
‘Where this can be shown to be adequate, there should
be no further interference with the fisheries by legal
restrictions than is necessary to insure equal privileges
in fishing.

Whether we can rely entirely on artificial propaga-
tion I am inclined to doubt, and this is illustrated
by the history of the shad fisheries of the Atlantic
coast since 1880. This fish does not spawn in brackish
or salt waters. Under the present conditions but a
small proportion of the shad entering the river reach
the spawning ground. Fully 80 per cent are taken in
the brackish water. Thus we must depend entirely on
artificial propagation to repair the loss. Its perman-
ence and marked improvement since 1880 i1s unques-
tionably the result of this. Since 1885 there has been
a steady increase in the value of the shad taken on
the Atlantic seaboard, and at present it is nearly
double what it was in 1880. Yet I cannot disguise the
fact that every year we have more reason to appre-
hend that exhaustive fishing will reduce the number
running in the river till we shall no longer be able to
rely on artificial propagation. The same condition ex-
ists in the Columbia River. What is true in regard to
our river species is true in regard to all coast species.
Since 1880 the number of persons employed in all
branches and related industries has inereased 3877 per
cent, as compared with the number employed in 1880.
The capital involved has increased 5343 per cent,
while the total value of the products has inereased
but 1714 per cent.
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PHOTOGRAPHING A HUMAN HEAD . UPON A TABLE.

In the SCIENTIFIC AMERICAN of March 3 Mr.
Gilmore showed how, with a box placed on the
front of a camera, *“duplicate” pictures might be
taken. Again, in the SCIENTIFIC AMERICAN of
March 24, the same gentleman showed how the
head of a living person might be represented as
resting upon a platter on a dining room table ;
the tablecloth hanging down in front of the
tabl: so as to conceal the person who is sitting
under the table. When I read these two deserip-
tions, 1 wondered why Mr. Gilmore did not com-
bine his two ideas, viz., of the *‘duplicate” and
“ decapitated” pictures -- throw the tablecloth
aside and prove by photography that the head on
the table isin no way connected with the body
under the table, as shown bythe accompanying
representation.

that the water pipes leading into the station car-
ried an average current of 93 amperes. Further
tests showed that, with 23 cars in opera‘ion, 40
per cent of the total current was carried by under-
ground pipes.

Another interesting case was brought to light
by a fire in the basement of a house. After it
was extinguished, it was found that the current
of an electric railway system had been carried
along the iron water pipe entering the house. It
is believed that, by vibration of the floors, this
pipe and a gas pipe were brought repeatedly into
contact—each time forming an arc between them.
In this way a hole was eaten into the gas pipe and
the gas was ignited. After an analysis of the
whole matter, Mr. Vail felt justified in recom-
mending the adoption of the complete metallic
circuit as the standard for the best railway prac-

This picture was made in this way. A table is tice.

provided with a top as shown here, having a por- et e —

tion of the top, as A, removable. TRIPLE BOILER LOCOMOTIVE, BELGIAN STATE
The person whose head is to be photographed RAILWAY,

sits in a chair underneath the table. The board,
A, is removed to allow the person’s head to pass
above the table. The board is again placed in
position on the table, and the closer the person’s
neck fits the hole, B, the better.

A camera is arranged with a box as described in
the March 3 number of this paper; but in this
(the above) case the camera is turned so that the
two doors in the box, C and D, open up and down,
instead of sideways. The camera is raised or

The curious-looking locomotive which we illus-
trate was built in 1888 by the Societe St. Leonard,
of Liege, Belgium, and exhibited at the Paris Ex-
hibition of 1889.

In calling for competitive designs of new en-
gines, the authorities required that the competing
locomotives should be able to haul a gross load of
150 tons up a gradient o/ 1 in 200 at 56 miles per
hour, without diminution of steam pressure or of
the level of the water in the boiler for a distance

lowered };mtil the cra,ck. between the two doors of PHOTOGRAPHING A HUMAN HEAD UPON A TABLE. of three miles at least. The tr.iple boiler engine
the box is on a level with the edge of the table. ran up the grade stated at 61 miles per hour, and
Now the upper door, C, of the box is opened wide took trains of 150 tons gross (that is, including

so as to expose to the sensitive plate, when the|electric arc formed across the ends of the pipe. The |engines) up inclines of 1 in 62 at 40 miles per hour,
shutter is worked, the head above the table and all | house was not in the direct path of the railway circuit. | and, on other occasions, loads of 182 tons up the same
objects in range of the lens above the edge of the|Investigation followed; and it was proved beyond |gradient at 31 miles per hour. At 59°4 miles per hour,
table. After the exposure is made with these arrangc- | question that there was insufficient electric condue- | with 150 tons, on a grade of 1 in 200, the power of the
ments, the person whose head has been photographed | tivity of the track system, and also that the earth did | triple boiler engine exerted 1,339 horse power.
has nothing more to do with the picture, The engine illustrated has a boiler with
and he may leave the room. The top three barrels, which have the same fire
door, C, is now closed, and the bottom box tube plate, and the same extension
door, D, is opened wide. By this move P s smoke box in common. The chimney is
you protect the upper part of the plate \ TN square, spreading out at its base to em-
from a second exposure and leave the brace the side divisions of the smoke
way clear to expose the lower and as yet box, an arrangement which should im-
unexposed part of the plate. Covnnex® prove the draught in the side flues, al-
The shutter is again worked, and this though it may be doubted if the exhaust

time everything in range of the lens steam acts so efficiently in a square chim-
below the edge of the table has been ney as in a round one, and it is certain
photographed, and, of course,not show- ] that it obstructs the view somewhat.
ing any one under the table. This pic- ) - The smoke and steam, also, are said to
ture was taken by flash light. be thrown less clear away from the engine
JAMES BURT SMALLEY. than with the round forms.

Bay City, Mich. The coal consumption is given as 254
0+ to 322 kilogrammes per hour per square

Electric Railway Dangers. meter of grate surface, in other words,

At a recent meeting at Washington of it burns an average of 3167 lb. per
the National Electric Light Association Mr. J. H. Vail, | not afford a good return, though the tracks were well | hour, which, taking the commercial speed as 44 miles
M. Inst. C. E,, of New York City, brought forward a [grounded. 1t was found that the railway current was per hour, corresponds to 72 1b. per mile; 1 Ib. of coal
number of interesting cases of electrolysis. Among |traveling along all pipe systems in its effort to com- | is said to evaporate 5:6 Ib. of water upon the average,
them were the following : plete the circuit to the dynamos in the power station. |or 66 lb. as a maximum, results no better than ob-

A plumber in a Pennsylvania city was repairing a | Actual tests were made with standard instruments. |tained with American locomotives, but the ccal burned
water pipe in a house; and, on breaking a joint, an ' From 1385 readings of the ampere meter, it was found ' by these Belgian locomotives is of the poorest ‘“*slack.”
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unmixed with briquettes, as commonly practiced in
France. As regards economny, the results given by the
engine are said to be excellent. There are, it is true,
certain details of construction that could beimproved,
even in the existing engine, as, for example, the square
chimney, and the absence of running boards permit-
ting the engine to be got at when under way. There
is also, sometimes, an unequal expansion of the tube
plate, due to a superior draught in the central series of
tubes. A trouble also with engines of abnormally
large grate area is the difficulty of obtaining a suffi-
cient draught in the smoke box. The locomotive in
question is one of the most unconventional develop-
ments of locomotive practice since the time of Stephen-
son. It was designed with a view of obtaining great
steaming power without mounting the boiler danger-
ously high. Continental and American trains make
greater demands on the steam-producing capacity of
the boilers than is the case in England ; hence these

multiple boilers of Flaman, the St. Leonard’s Com-
pany, and others, have been produced.

The principal dimensions of the engine are as fol-
lows :
Fire box, width inside............ . ......... 9 ft. 3in.
= “ outside..... .....eeiiii. un 9 ¢ 10
. Jength ingide................ooiiinl 5 10 *
- 0 outside...oiiiiiiiiiniiiinnnas 6 ¢ 3
- height, front.... ......oooiiiiiiii g7
“ S T Y <R 6 0000000000000800 0000 2% g«
Grate area........cooeeeevinein v vnnne covvnen 56 &q. ft.
Boiler, central........... cioeiiiiiiiiee i, 4 ft. 3 in. diam.
Boilers, gide........ovvviiiiiiinin i P I
Tubes, central........ ... 56600000000600000000 180
e gide series (48each)... . ......... .00 96
Total ....... .... 00000a00000030 2%
Tubes, length......cooiviveiiinneiii e, 15 ft.
WoOrking Pressiure...c.oee.ivove covenenrncnnes 130 1b. per 8q. in.
Heating surface, fire boX.... .....ee0 covnn... 1216 8q. ft.
k6 e boilers........coveiiiiiiins . 19310 ¢
e 7 R 660a08e66000000000000a000 0526

Cylinders, diameter ........cccevees cinnnnn, 19°6 in.
Stroke............. SBBE0 R B BOREECaE0Ba0000 HoE 235 v
Drivers 6 ft. 1014 in. diam.
Weight, engine 568 tons.
“ 29.5 “
86.3 0

We are indebted to Enginecering for our illustration
and the foregoing particulars.

-

THE ORANG-OUTANG IN THE LEIPSIC ZOOLOGICAL
GARDEN.

We publish to-day an engraving (for which we are
indebted to the Illustrirte Zeitung) of the gigantic
orang-outang in the Zoological Garden at Leipsic.
This and two others that died last winter from the
effects of the severe weather are the only full-grown
orang-outangs that have ever reached Europe alive.

Any one who has formed his idea of a full grown ape
of this kind from small or partly grown ones will be

@

THE NEW ORANG-OUTANG IN THE ZOOLOGICAL GARDEN, LEIPSIC.

surprised when he sees our engraving, for it would be
impossible to imagine such a remarkably shaped head
with little ears that are entirely covered, such a hide-
ous face with thecheek and throat pouches.

This animal is not as tall as one would suppose from
a first glance, for he measures, when standing upright,
only alittleover4 feet, but with his long arms stretched
upward he measures to the tips of his fingers 6 feet 8
inches. When in this position the disproportions of
his body are very noticeable, the thickness of his head,
the breadth of the shapeless face, the wonderful de-
velopment of the powerful chest and the broad back,
the thick bull-like neck, but especially the length and
strength of the arms compared with the shortness and
weakness of the calfless legs. The large and strong,
although slender, hands are covered with wrinkled
skin that gives him the appearance of wearing kid
'gloves that are much too large for him. His feet or
lhis hind hands are much longer than his fore hands,
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and he always keeps his toes turned under, so that he
does not stand on the soles of hisfeet, but on the outer
edges. It isimpossible for an orang-outang to stand
upright or to turn about without supporting himself
by means of his arms, nor does he ever walk with a
stick, as he is often represented. The number and
arrangement of his teeth are the same as those of men,
but his teeth are all stronger, and his eye teeth project
like those of a beast of prey. The orang-outang
shown in the illustration haslost one of his upper eve
teeth, and hisother teeth are much worn. Many scars
on his hands and feet show that he has led an eventful
life and received honorable wounds. His left thumb is
bent and one of his toes is crippled.

Although possessed of such physical strength and so
belligerent, the orang-outang is a vegetarian, living on
fruits, buds, and young sprouts, but varying his diet
by robbing birds’ nests and hunting insects. In cap-
tivity he eats soaked rice, milk, raw eggs, oranges,

dates, and he is very fond of bananas and white
bread.
_ e
British Report on the World’s Fair.

The British Royal Commission to the World’s Fair
at Chicago has just issued its report. It is very long
and complete, comprising 61 large pages, with 45 sec-
tions and appendices, and its tone is decidedly favor-
able to the Exhibition. It gives an excellent descrip-
tion of the exhibits, and concludes by saying :

‘It is impossible for those who did not visit the ex-
hibition to understand the enthusiasm which pervaded
it and the genuineness of its character. It would be
an easy matter to criticise its shortcomings, but it is
undeniable that it wasa courageousinception, splendid
in execution and successful in its results.”

T'he report also says that Europe did not apwvreciate
the proper value of the Exhibition, European interest
seeming to fall back after the opening of the Fair.
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Insomnia Produced by Shortening Hours for
Sleep.

Adages are not always to be depended upon for good
advice. Do not be deterred from taking all the rest
necessary for your particular case by the saying
¢ Nine hours are enough for a fool.” To take enough
sleep betokens wisdom, but * to sleep ” does not mean
to lie lazily in bed when once you are awake. ‘‘ Nature
takes five, custom seven, laziness nine and wickedness
eleven,” is wrong in at least two of its assertions.
There are very few instances in which nature does not
demand more than five hours’ sleep. It is true that
sleeping, like eating, is very much a matter of habit,
and you may train yourself to dispense with more
than five hours’ sleep, as you may to omit the third
meal of the day. How long you will flourish under
such a regime will depend upon the strength of your
constitution. You may fare like the man’s horse, who,
when it had been reduced to a diet of one straw a
day, in the most ungrateful manner died on his
hands.

A person may need nine hours’ sleep out of the
twenty-four without being either lazy or foolish. In-
deed, he is a wise man if, feeling that he requires
them, he is sensible enough to take them. Goethe,
when performing his great literary feats, took nine
hours’ sleep. A full grown adult, in a healthy condi-
tion, will seldom require more than eight. 1f, how-
ever, he discovers that he is not sufficiently refreshed
by eight hours, he should take more. It is a pretty
safe rule to sleep as long as you are sleepy. ‘‘There
are people,” says a writer, ‘** who are wise enough to
eat when they are hungry, but who have never at-
tained that ‘higher reach of wisdom to sleep when they
are sleepy.” Unless you are a very lazy person, in-
deed, you are not likely to take more sleep than your
constitution requires, for, of course, dawdling in bed is
not sleeping.

By shortening the necessary hours for sleep you may
bring upon yourself the dreaded disease, insomnia.
There are scientific writers on this subject who claim
that the best remedy for this is to learn to sleep in the
daytime.

This is very well where from some cause—work, or
.watching, or pleasure-—you may have failed to get
your needed sleep for a night or two. There is un-
doubtedly a great virtue in naps, even short ones, and
the art of napping in the daytime, although I could
never acquire it, is a desirable one, and. like most arts,
is a matter of practice. Still, it is a bad practice to
get into the habit of turning night into day ; and, if
yon are not kept awake by care or illness, but merely
have lain awake because you could not sleep, I should
recommend you to fight the consequent drowsiness of
the next day, in order that you may, if possible, re-
sume your natural rest at night. Sleeplessness is gen-
erally the result of an unfortunate habit of *‘ thinking,”
generally on unpleasant subjects, after one has retired
for the night. Dr. Frank Hamilton, a great physician
and a wise man, said: ‘ Gloomy thoughts prevent

-sleep. The poor and unfortunate magnify and increase’

their misfortune by too much thinking. °‘Blessed be
he who invented sleep,’ but thrice. blessed be the man
who shall invent a cure for thinking.”—XNew York Re-
corder.

Cordite.

During the trial of Nobel ». Anderson, Sir Charles
Russell admitted, on the part of the military authori-
ties, that Mr. Hiram S. Maxim was the first man to com-
bine tri-nitro-cellulose, or gun cotton of the highest
degree of nitration, with nitro-glycerin to produce an
explosive equivalent to gunpowder in the propulsion
of bullets from military firearms. Cordite in its pre-
sent form is a mixture of nitro-glycerin with tri-nitro-
cellulose and vaseline, formed in the first place into a
jelly by means of a solvent known as acetone, and
spun into cords or wires—the solvent being evaporated
out. Gun cotton of the highest degree of nitration
will not combine directly with nitro-glycerin, but the
two substances can be readily combined by the use of
a suitable solvent, such as acetone. Mr. Maxim wasthe
first to experiment with and the first to patent a
smokeless powder combining these two very high ex-
piosives, the acetone being evaporated out (No. 18,663
of 1888).

He was also the first to combine a small quantity of
a suitable oil or paraffin wax with the other materials,
which he also patented (No. 4,477, 1889). He was also
the first to recover the solvent during the process of
evaporation by condensing the vapor and redistilling
it by means of a suitable apparatus, which he also
patented (No. 18,663, 1888). Mr. Maxim was the first
to press the mixture of nitro-glycerin and nitrated
cotton into cords, the object being to get rid of the air
in the manufacture of blasting gelatin, and this is the
subject of a patent (No. 2,628 of 1889).

All these several inventions are used by the British
government in the manufacture of the smokeless
powder which is known as ‘‘ Cordite,” in reference to
its particuiar form, and, by a curious coincidence, the
size of the cord used in the 0:303 Woolwich cartridge is
identical with that made by Mr. Maxim’s original ma-

chine, patented in 1887. These experiments were un-
dertaken by Mr. Maxim at the request of the military
authorities, and cost five thousand pounds of solid
cash. A perfect little laboratory was erected ; scien-
tific instruments were provided for taking velocities
and a special apparatus was designed and manufac-
tured for taking a diagram of the pressures set up by
the powder, as an alternative of the usual method of
pressure gauges. Exhaustive experiments were made
with every possible combination of nitro-glycerin and
tri-nitro-cellulose dissolved in acetone from 1 to 60 per
cent of nitro-glycerin. All kinds of oil were tried, and
castor oil was found to give the best results. At the
official trials Mr. Maxim’s powder beat all others, but
Mr. Maxim was informed that the authorities could
not accept any smokeless powder containing nitro-
glycerin. Nevertheless, they have, by some means or
other, ‘‘arrived at” cordite.

It has been decided after a lengthened trial that
cordite, of which tri-nitro-cellulose is one of the ingre-
dients, is not an infringement of Mr. Nobel’s patents,
which are expressly confined to di-nitro-cellulose.

Mr. Maxim’s position as the first andtrue inventor of
the admixture of tri-nitro-cellulose and nitro-glycerin
by dissolving the same in acetone having been ad-
mitted by Sir Charles Russell, as before mentioned, it
is perfectly true that the Maxim-Nordenfelt Company
have sent in a claim to the government to be paid a
royalty for the article manufactured by the military
authorites under the name of * Cordite.” It remains
to be seen whether it will be necessary for the com-
pany to follow the example of Mr. Nobel, and enforce
their claims in a court of law.—Arms and Explo-
stves.

O
Novelties in Dentistry.

The talk of the Convention of Dental Surgeons,
lately held in Washington, gave a notion of the revolu-
tion in dentistry that has taken place within the past
few years. Bytheuse of an electric light in connection
with the little mirror introduced into the mouth, the
teeth and alveolar processes are brilliantly illuminated
and rendered translucent. Thus anything wrong
about the teeth may be quickly discovered. Perhaps
the dead tooth may be hiddenin the jaw, never having
been erupted, and may have been the obscure cause of
trouble for years. The light revealsit at once. Facial
neuralgia, by the way, is nearly always due to a dead
tooth.

Electricity is most valuable as a motive power for
tooth-boring tools, which, strange to say, cause less
pain the faster they go. Most people now grown up
can recall the excruciating pain caused by the excavat-
ing instrument which the dentist of a generation ago
slowly revolved between his fingers. The ‘‘burrs” now
madefor such workaremuch finer thanthey were half
a dozen years ago, being capable of cutting through
steel bars. Furthermore, the laborious method of turn-
ing them out by hand has been superseded recently by
a machine which produces them at a cost of 19 cents
apiece.

Electricity is employed also for pulling teeth. To the
battery are attached three wires. Two of them have
handles at the end, while the third is attached to the
forceps. The patient grasps the handles, the electric-
ity is turned on suddenly, and the dentist simultane-
ously applies his forceps to the tooth. The instant the
tooth is touched, it, as well as the surrounding parts,
become insensible to pain. A jerk, and it is out.

One dentist at the convention remarked that there
is not one tooth lost now where there used to be one
hundred. If only the root is left, a new upper part. of
porcelain or gold, called a ‘‘ ecrown,” is fastened upon
it, so as to be quite serviceable. Supposing that not
even the root is left, a gap in the mouth is filled in
with one or more ‘‘ dummies,” securely fastened by a
gold ‘bridge” or otherwise to the sound teeth. Com-
plete sets of false teeth are rare nowadays.

The demand for ‘‘tooth crowns” comes largely from
baseball plavers, football athletes, and bicycle riders,
who are very apt to have their teeth broken off short.
But the last and most ingenious resort of the dental
surgeon is ‘‘implantation ”—q. e., the setting of new
teeth into the jaw. For this purpose real teeth are
employed, and not artificial ones. Cocaine having
been first applied for producing local ansesthesia, a
hole is drilled in the jaw bone, and into this socket a
good tooth, newly drawn from somebody’s jaw, is set.
If the patient is young and vigorous, the osseous
structure soon closes around it, and by the time the
gum is healed the tooth is ready for use. It should
last from three to ten years. In the case of an
elderly or feeble person it may be fastened in place by
silver wires passing around the jawbone.

One of the most important improvements in modern
dental practice is on the point of being accomplished.
It will consist in the substitution of porcelain for gold
in the filling of teeth, especially in places where re-
pairs are likely to show -For this purpose a piece of
thin platinum foil is introduced into the ‘‘ cavity,” and
so manipulated as to take the exact form of the hole,
as if it wereintended as a lining. Then it is carefully
withdrawn, so as not to disturb its shape. Thus is ob-
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tained a mould, from which a porcelain cast may be
made to fill the cavity exactly. This is secured in
place by cement. The trouble is that no cement as
yet invented is proof against the dissolving power of
the fluids in the mouth.

The human jaw, while receding and losing its brute-
like character, has been steadily growing narrower.
This latter change is going on even now, so that most
people have not room enough in their mouths for the
equipment of teeth with which nature has provided
them. Many persons are obliged to have two or four
teeth drawn to make room for the rest. The ‘' wis-
doms” being superfluous for lack of space, nature is
making them of poorer material in every generation.
So these ‘‘third molars,” as dentists term them, begin
to decay usually and have to be filled or pulled as
soon as they appear.

Inasmuch as real teeth are so easily lost, it is a com-
fort to know that artificial ones cost only 15 to 18 cents
each at the manufacturer’s. One maker in New York
sells 8,000,000 teeth every year. They are porcelain,
composed chiefly of kaolin. The enamel is put on
with metallic oxides, the process being so delicate that
no two teeth are exactly alike in coloring. After being
finished thousands of them are taken together and
matched in shades. There are fifty different shades,
corresponding to variations in the coloring of natural
teeth. Defects are often made in false teeth so as to
render them more deceptive to the eye. The best
plates are of rubber. Celluloid is the prettiest ma-
terial for the purpose, but it does not resist the acids
of the mouth.

A tooth is a living structure. Inside of each tooth
is a cavity filled with pulp which gives it life. Nerves:
angd blood vessels connect this pulp with the geneial
system and circulation of the body. The ivory sur-
rounding the pulp is covered over by a surface of
enamel. Both ivory and enamel are harder than any
other bones, because they contain a greater quantity
of bone earth. Enamel on the tops of the teeth is
one-sixteenth of an inch thick. 1t consists of little six
sided prisms placed side by side, and held together by
an exquisitely fine cement. The pulp of the tooth be-
comes diseased, and toothache follows. Tartar is a
secretion made by three glands in the mouth, full of
small living organisms which assimilate matter in the
saliva and deposit it on the teeth in the shape of phos-
phate of lime.—Providence Journal.

Py
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Windmill IXIrrigation,

A bright Nebraska farmer writes as follows: ‘I have
a wind power plant run by a 14 foot wheel, with an 8
inch pump that throws 4,400 barrels per day in a
medium wind. I have two reservoirs, one 60 by 150
and one 80 by 150 feet. Withthis plant I have watered
from ten to fifteen acres, and it can be managed so as
to water still more by using and applying the water to
some of the land during the winter season. Itisneces-
sary to use reservoirs, so as to have a larger volume of
water whenever you irrigate. By this meansyou have
more pressure and can water more land at one time
and do it quickly.

““To build reservoirs, take from the inside of the di-
mensions that you wish to put into the reservoir the
earth to make your banks with, by plowing and scrap-
ing it up from your bank, and by so doing you spoil no
land on the outside. Two men and ateam can makea
reservoir 100 by 100 feet in eight or ten days, or less
time. The Gause pamp that I am using ecan be used in
an open well or with drive points. .

“To make your reservoir hold when yvou begin to
pump water into it, commence tramping with herses as
fast as the water covers the bottom of the pond until
you get it into a loblolly of mud two or three inches
deep, and this will then settle into the pores of the
ground and stop very nearly all the seepage. Do not
put manure or straw into the bottom of the pond if
you ever expect to stock it with fish, as they will surely
die.

‘““A plant like mine, or similar, with reservoirs,
pumps, ete., complete, ought not to cost over $250,
counting pay for the farmer’s labor that he does him-
self on the plant. I am lifting the water 17 feet. This
pump will raise the water 25 feet from the valve sue-
cessfully.

“In irrigating a great many kinds of fruit trees, ber-
ries, and in fact all small fruits, use furrows or small
ditches instead of flooding the land, and by so doing
save at least one-third of the water that it would other-
wise take to flood the land. I have eight acres in fruit,
and in the last three years I have always had enough
water to flood this orchard. Where there is a sufficient
supply of water underneath and you do not have to go
too deep for it. say 20 to 30 feet, I would advise the use
of points instead of digging open wells. Where a man
is gardening, or wishes to grow an orchard of ten acres,
one of these plants will pay for itself in one dry season,
and the farmer who has a plant of this kind is always
sure of vegetables and berries for his own family use,
and I consider this one of the most essential things te
the farmer, for in any country to make true farming a
success the farmer must grow his own vegetables and
fruit for home use.”—Irzrigation Age.

——
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PROPCSED TUBULAR RAILWAY UNDER THE ENGLISH
CHANNEL.

The junction of England with the continent of Eu-
rope has already been the subject of nmmerous pro-
jects. Without going back to the project for a sub-
terranean route recommended in 1892 by Mr. Mathieu,
engineer of mines, it will suffice to recall the more re-
cent project for a submarine tunne. proposed by Mr.
Watkins, and for a gigantic bridge, whose promoters
were Messrs. Schneider and Hersent, as well as the
modification of the lafter proposed by Mr. Bunau-
Varilla.

All these projects have been abandoned, as much on
account of the objections urged against them as by
reason of the incomprehensible hostility that the Eng-
lish have always manifested toward all enterprises of
this kind.

But Sir Edward Reed, a member of the English

currents beneath as well as above the tubes.
mits, besides, of so regulating the system that the up-
ward thrust partially balances the weight of the trains
in each section. The stresses to which the tube will
be submitted by the fact of such passage will be di-
minished by so much, and, therefore, much better con-
ditions of resistance will be obtained than in an ordi-
nary bridge.

The use of two distinet tubes will prevent all chances
of accidents and will have the great advantage of real-
izing the important problem of the aeration of the tun-
nel, without any expense and in as satisfactory a man-
ner as possible. In fact, each train will have some-
what the effect of a piston that forces the vitiated air
beforeit and sucks in pure air behind it to take the
place of the former.

The total cost of the installation of the tubes is esti-
mated by Mr. Reed at seventy-five million dollars,

ANGLETERRE

Messrs. Schneider and Hersent for the construc-
tion of a bridge across the channel.—Revue
Universelle.

which is less than half the cost anticipated by

-G

Artificial DMarbles.

Mixtures suitable for the production of artifi-
cial stones having a basis of powdered marble
or other stone, and Keen’s cement, or Port-
land cement, are mixed with zine chloride and
zinc oxide, or with magnesium chloride, and
separate portions, tinted with as many differ-
ent colors as may be required, are dashed on to
the bottom of a mould so as to produce a veined
pattern, which, after filling up the mould. con-
stitutes the ornamental surface of the artificial
marble. The block may be veined throughout
by the insertion and subsequent withdrawal of
silk threads or wires covered with silk soaked
in appropriate colors. The product may be
polished by treatment with a hardening liquid,

Fig. 1.—MAP SHOWING THE DIRECTION LINE OF THE

PROPOSED CHANNEL TUNNEL.

Parliament, former Lord of the Treasury and engineer
in chief of the Admiralty, has taken up the question
again with a project which has been received with
favor by a large number of members of Parliament,
and which therefore seems to have serious chances of |
success, and the more so in that it avoids the difficul-'
ties and objections that were urged against its prede-
cessors.

The project consists in simply submerging, between
a point of the French coast situated in the vicinity of
Cape Gris-Nez and another on the English coast located
between Dover and Folkestone, two tubes that would
constitute two absolutely separate tunnels, each serv-
ing for the passage in one direction of trains drawn by
electric locomotives.

Referring to the map (Fig. 1) it will be seen that the
configuration of the bottom in this part of the channel
presents on each side a regular declivity that ends in a
gentle slope at a line of greater depth. The sound-
ings made at distances of a mile apart gave as succes-
sive depths, starting from the English coast, &2, 88, 88,
95, 98, 88, 98, 138, 160, 184, 174, 175, 160, 138, 98 and 82
feet. It will be seen, then, that the mean slope of
each tunnel would not much exceed 0‘08inch to the foot.
There would therefore be found excellent conditions
for traction.

The tube would be of steel plate with double walls
(Fig. 2), and the intervening
space would be re-enforced by
I beams and filled in with con-
crete. The putting in place
would be effected by sections of
300 feet, hermetically sealed at

e. ¢., zine chloride followed by polishing with a
mixture of alecohol 75 per cent, oil 5 per cent,
plaster 5 per cent, white gum lac 5 per cent,
turpentine 5 per cent, and yellow wax 5 per
cent.—F. Grand’ Montagne, Brussels, Belgium.

Electrical Sanitation,

A practical application of electricity to sanitation has
recently been made. Two systems have been tested
upon a very considerable scale, in both of which the
electrolytic action of the current has been utilized.

The two methods at present before the public are
Mr. William Webster’s, which is being carried out by
the Electrical Purification Association (Limited), and
that ascribed to Mr. Eugene Hermite, and worked by
him in conjunction with Messrs. Paterson and Cooper.

As has occurred so frequently before, both these in-
ventors appear to have conceived the same idea about
the same time. Each of them took out three patents
in the year 1887, but, though each had the same object
in view, and although in their early patents they seem-
ed almost to berunning on the same rather than on
parallel lines, their recent practice is quite distinct.

Mr. Webster treats the sewage directly. He places
parallel iron electrodes within a conduit or shoot,
through which the sewage is passed, the electrodes being
alternately connected with the positive and negative
polesof adynamo. The nascentammoniathusevolved

at the negative electrode produces an alkaline reaction,
which effects the precipitation of the solid suspended
matter, while at the positive pole nascent oxygen and

It per-.

every case. It is now being tried at Worthing, where
an installation has been set up under the auspices of
themayorand corporation. Asintheprevious system,
an oxygenated compound of chlorine is held to be pro-
duced which burns up the sewage matter and absolute-
ly destroys all microbes.

Several questions have to be considered from a scien-
tific and practical point of view, in connection with
both these inventions, before their general application
can be effected. The scientific view of the subject,
after all, resolves itself into the answer to a single ques-
tion: Is the process quite trustworthy to remove the
maximum of organic matter from the sewage, and

DS
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Fig. 2—TRANSVERSE SECTION AND PLAN OF THE
TUBES AND OF A PIER.

thoroughly sterilize it ? Asregards the practical point
of view, the removal and utilization of the sludge will
have to be faced, in the first process referred to; while
in the second, in which sludge is said not to be produe-
ed, a second water supply to houses, and the chemical
action of this disinfecting water upon the pipes, tubes,
and reservoirs through which it has to pass, will have
to be very fully considered before the system can be
adopted.—Nature.

—_—— -t r—
Banked Fires,

One of the things which is generally overlooked in
the management of a factory steam plant is the treat-
ment which the plant receives at night when the firesare
banked. In some places, says the Engineering Record,
the dampers are left wide open, and a current of air is
allowed to draw in over the fires through the tubes of
the boilers, and thence tothe chimney. In othercases
the dampers are closed, but they leak to sueh an ex-
tent that a considerable quantity of air finds its way
through the boiler. It is needless to say that the effect
is to cool the boilers, but the extent to which this oper-
ates, even where the leakage of air is comparatively
slight, is seldom appreciated. An instance may be
noted which shows that the matter is of consider-
able importance to those who are seeking the high-
est fuel economy. The case was one where the
fires were banked at 6 p. m.,
and no steam was used from the
plant at night save that which
was condensed in the main steamn
pipes, and this was returned to

the boiler by means of an auto-

each end and floated to the
place where they were to be sub-
merged.

One of the extremities of the
section having been fixed upon
a sort of caisson that will after-
ward perform the functions of a
pier, the caisson is weighted so
as to cause it to sink. The other extremity continues
to emerge (Fig. 8), and receives the end of the follow-
ing section, the junction being made by huge hinges.
The caisson of this section is sunk, and so on. When
all the sections are in place, the formation of the
joints is begun.

What we have said about one tube applies also to
the other, but, in reality, Sir Edward prefers to sink
the sections of the two tubes simultaneously in proper-
ly cross-bracing them, in order to form a sort of rigid
girder that would present much greater resistance to
transverse stresses.

The caissons forming piers are designed to support
the tubes at a slight distance from the bottomm of the
sea. This arrangement possesses the double advan-

tage of doing away with any preliminary dredging,
since it will be possible to give the piers the height
necessary to avoid the slight changes of level of the

matic pump. The boilers were
of the water-tube type and they
were fitted with hand dampers

E s

chlorine are evolved, producing an acid reaction,
whereby the organic impurities held in suspension or
solution are readily decomposed and purified.

This system has been tested on a large scale, both at
Crossness and at Salford. The amount of sludge form-
ed is said to be smaller than in any precipitation pro-
cess, and the effluent so pure as not to require further
treatment by filtration. The process has been report-
ed on in the most favorable manner, as regards the
chemical tests of the effluent and the ease and uniform-
ity with which the results are obtained.

Mr. Hermite’s system consists in the treatment of
sea water or other chloride solutions by electrolysis.
The water thus electrolyzed in reservoirs is conducted
as a disinfecting liquid by suitable pipes to placesre-
quiring disinfection, where it is stored in cisterns and
used in place of ordinary water. The system has been
experimentally tested at Havre, Lorient, Brest, and

=7
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Fig. 3.—PROCESS OF SUBMERGING THE VARIOUS SECTIONS OF

in addition to a main damper
in the flue. The common prac-
tice wastoshut the main damper
and leave the firedoors open with
a pressure of 100 pounds at the
time of banking. The main damper was not per-
fectly tight, and there was sufficient air drawn in
to cool the boilers, so that when the fires were opened
at 6 the next morning the steam pressure had fallen to
10 pounds. Subsequently the practice was changed by
closing the hand dampers as well as the main damper,
and closing also the fire and ash doors, no other condi-
tion in the operation of the plant being changed. The
result was that, instead of having a pressure of 10
pounds at the time of pulling down the fires, there was
a pressure of 40 pounds, and the bank of coal, which
was previously more or less consumed, was in appar-
ently the same condition as when the banked fire was

first covered.
- e, r——

“~Z

A TUBE.

THE typewriter prism, to enable the operatbr to see
and read work as it is written, as described in our issue
of May 12, was shown applied to a Remington No. 2,

bottom and of assuring a free circulation of the marine | Nice and Las been reported upon most favorably in and not on the Smith Premier machine.
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RECENTLY PATENTED INVENTIONS.
Engineering.

QUICK SPEED STEAM ENGINE.—John
P. Devoissaud, Sherman, Texas. This isa high pressure
engine in which are two steam cylinders of equal diame-
ter placed one upcn the other, having asingle head plate,
a main steam valve, a throttle valve in a channel be-
tween the head plate and the seat of the main valve, and
a governor device driven from the engine shaft and di-
rectly actuating the throttle valve. The peculiar con-
struction and arrangement of the parts is designed to
give a high degree of efficiency with a minimum expendi-
ture of motive force, the travel of the piston heads being
short in comparison with their area, and giving a high
speed with low frictional resistance.

STEAM ENGINE GOVERNOR.—The same
inventor has obtained a separate patent for a governor
for use in connection with this double cylinder single-
acting steam engine, wherein a plate-like governor hav-
ing suitable steam ports is introduced within a vertical
channel in the single head plate, closing one end of the
two cylinders. The governor is very sensitive and steady
in action and adapted for direct connection to a vertical
sliding cut-off valve, and contains reliable means for an
exact adjustment of its parts, being also adapted for use
in various types of engines.

Agricultural.

CorN HUSKER.—John P. Schurkens,
‘Westphalia, Kansas. This is a machine preferablyadapted
to be drawn by a single horse, and in which the husking
and ear-removing mechanism is made to approach the
ground more or less closely by manipulating the rear ex-
tension of the shafts. Itis adapted, when driven along
a corn field, to remove the ears simultaneously from two
rows of standing corn, removing the husks therefrom
without injury to the ears and leaving the stalks with
their roots in the ground. The machine is strong and
inexpensive to build.

CULTIVATOR OR SEED PLANTER. —
Linden Kirlin, Beattie, Kansas. This inventor has de-
vised an improved seif-adjusting connection between the

for simultaneously producing a series of parallel lines,
or for making a single heavy line, the pen to be used
for ruling, writing and marking. It is preferably made
of non-oxidizable spring material, provided with deep
corrugations or folds at the point, the folds being cut
through adjoining the point, while it may be shaped like
ordinary pens at the heel, so that it will fit a common
penholder, or in such other desired forms as will best
gerve in any special work.

BRrRUsH.—Arthur W. Hahn, New York
City. This brush is especially adapted for cleaning nurs-
ing bottles and similar receptacles, and the bristle or
cleaning section is removably connected with the back
section, permitting a brush section to be readily removed
when unfit for use, and another section substituted. The
bristles are bunched and secured in brush form inde-
pendent of the back section, and the brush sectionis so
attached to the back section that a cleaning surface is
obtained practically on three sides of the back and at one
end.

MATCH SAFE.—Alfred Hansen, Sidney,
Neb. According to this invention a revoluble cylinder
is arranged within a casing and supports the matches,
while a slide having a pin is adapted to project into the
cylinder through slots to engage a match and push it up-
ward through atrap door in the casing, the slide also
serving to revolve the cylinder on its downward stroke.
The device thus automatically delivers and lights a sin-
gle match at a time.

COMBINATION FURNITURE. — Edward
L. Still, New York City. This inventor has devised an
article of furniture which may be used as a lounge, right
or left as desired, and which may also be employed as a
bath tub or a wash tub, while it may likewise be made
serviceable as a washstand or as a bed. The construction
s exceedingly simple, and it may be easily and conve-
niently changed into any one of its several forms of
use.

LEAF TURNER. — Lafayette Swindle,
Franklin, Ind. This is an improvement in music leaf
turners having pivoted swinging arms to which fingers
are so pivoted as to adapt them to project upward and
lie between the leaves. It isapplied by opening the book

main frame of a cultivator or planter and the frames car- | atthe place to be referred to and raising one of the fin-
rying the cultivating and planting devices proper, adapt- | gers, opening to another place to be opened to and rais-
ing the latter frames to shift laterally automatically as | ing another finger, and so on until as many fingers are
required to enable the devices to work at different dis- . inserted as there are leaves to be opened to.

tances apart. The seat-supporting bar which connects
the frames may also be shifted forward and back as re-
quired to enable the driver’s weight to be thrown upon
the front or rear portion of the runners. An improved
sand and dust guard is likewise provided for the bearings
of the rotating cultivating device or revolving disk.

Miscellaneous.

ORGAN.—Jerzy Polukanis, Bloomfield,
N.J. Thisisanimprovement upon a formerly patented
invention of the same inventor, in which is employed a
pneumatic valve having a casing and a sliding leak pis-
ton, while, according to the improvement, Ja self-acting
pneumatic valve is provided with a swinging leak piston
pivoted in a casing attached to the wind box, containing
the pallets connecting the wind box with the wind chest,
connected in the usual manner with the pipes to be
sounded. The improvement is designed to facilitate the
quick sounding of the pipes to permit the performer to
execute any desired passage of music in the proper time,
the pallets responding instantaneously to the action of
the air pressure on the manipufation of the keys.

WATcH CASE SPRING. — Edward A.
Remick, Newark, N. J., and Peter Fleck, Long Island
City, N. Y. This spring is made in two semicircular sec-
tions placed end to end to form a complete band or ring,
one section having a fly and the other’section a lock latch.
Screws or other locking devices are not needed to hold
the spring in place, and it may be utilized to support a
movement. rendering a dust band upon the movement
unnecessary and permitting a movement to be placed ina
case quickly and conveniently. No fitting is required to
place the spring in the watch case center, as it may be
simply sprung into position. It is inexpensive to manu-
facture.

BicycLE Grar.—Erick J. Swedlund,
Atwater, Minn. Journaled in a hollow chainwheel ro-
tating loosely on the pedal shaft is & bevel gear wheel in
mesh with a bevel gear wheel on the pedal shaft, while a
sliding bevel gear wheel carried by the frame is adapted
to be thrown in and out of mesh with the bevel gear
wheel in the chain wheel, and a spring-pressed rod
mounted to slide transversely in the chain wheel has a
projection adapted to engage teeth on the bevel gear
wheel on the pedal shaft. The invention is an improve-
ment on a former patented invention of the same inven-
tor, to enable the rider to travel with lessened speed and
greater power, as may be desirable in going uphill or over
rough roads.

WIRE FENCE.—Ephraim L. Schanek,
Lewis Center, Ohio.
stretchers or woven frames formed of wire strands
twisted one about the other and wire stays connectingthe
adjacent runners of each frame, the stays having at their
opposite ends open-ended hooks or pockets adapted to
connect with the runners of adjacent frames. The fence
may be put up without special tools, a hammer only
being necessary to fasten the frames to the posts or up-
rights.

MARKING PATTERNS. — Mrs. Louise
Schaefer, Oneida, N. Y. This inventor has devised a
method and an apparatus for marking patterns on fabrics,
which consists in providing a marking board having a
cooring pigment held on its surface, doubling the fabric
and spreading it on the board, laying a flexible marker
on the top layer of the fabric, the marker being also im-
pregnated with a coloring pigment, placing the pattern
on the marker, and then running a spur wheel around
the edge of the pattern. A cheap, simple, and very con-
venient method is thus provided for readily marking pat-
terns on fabrics, especially applicable for marking pat-
terns on dress goods and other fabrics to be made into
garments.

PEN.—Addis M. Henry, White Sulphur

Springs, Mont. This is a simple and effective ruling pen

This fence consists of a series of |

Winpow SHADE FIXTURE.— Francis
M. Wilkinson, Birmingham, Ala. According to this in-
vention a permanent roller support is put upon the win-
dow frame, adjustable to receive any length of shade
roller which may be used. It is a right-angular bracket
with a longer shank parallel to the roller and with teeth
or notches on one of its edges, and with a shorter section
at right angles having a'bearing for the roller journals. A
single staple or keeper is driven into the window frame

to sustain the device, obviating the necessity of mutilat- |

ing the frames by nails or screws, as is frequently ne-
cessary in putting up the shade rollers of different occu-
pants of a house.

FRUIT STONER. — Joseph Boeri, New
York City. For conveniently and easily removing the
stones from olives, cherries, peaches, etc., this inventor
has designed a device comprising a pair of pivoted jaws,
one of which has a transverse aperture, while a female
die secured to the apertured jaw projects into the open-
ing. There is an annular recess or chamber between the
female die and the jaw to which it is secured, and a
male die secured to the other jaw is adapted to enter the
female die.

CHIMNEY CowL.—Joseph A. Hodel,
Cumberland, Md. In this improved cowl the vane is so
incased that it will not form an unsightly projection be-
yond the top or to one side, and the draught regulator is so
supported that it can turn freely and be readily adjusted

; when bearings are worn, while a ready outlet is provided

for water that may beat into the top, and any accumula-
tion of soot is prevented.

DEsiGN FOR A CARPET.—William F.
Brown, Newark, N. J. In this design the body is deco-
rated with cultivated roses, with festoons of foliage con-
nected by ribbons, the festoons encircling groups of wild
roses separated by fanciful figures. The border has a fan
flgure ornamented with roses, with festoons of cultivated
and groups of wild roses, and has an ornamental dado
at the outer edge and an ornamental scroll at the inner
edge.

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.

THE TANNINS. A monograph on the his-
tory, preparation, properties,methods
of estimation, and uses of the vegeta-
ble astringent. By Henry Trimble,
Ph.M. Vol. II.  Philadelphia: J.
gz. Lippincott & Co. Pp. 172. Price

This volume treats of the tannins, including nine species
of oaks and one species each of mangrove, canaige, and
chestnut. It also has a copious index to the literature of
the subject. As was the case with the first volume,. it is

more especially suited to the study of the chemistand :

the botanist than adapted to fill any wants of the practi-
cal tanner, but in a field where so much is needed as there
is in the study of the tannins every contribution is of
value.

THE AMATEUR TELEscoprisT’s HAND-
BOOK. By Frank M. Gibson. New
York : Longmans, Green & Co. 1894.
Pp. xi, 163. Price $1.25. Noindex.

This book is designed for the use of students in as-
tronomy whose instrumental equipment does not go
beyond a two or three inch altazimuth. It is believed
that four or five hundred celestial objects are described
as brought within the reach of the amateur astronomer
with the instrument described. The book is written in
popular style and will be found useful and interesting.
The catalogue of celestial objects forming its conclud-
ing part is especially to be commended, but the lack of

.

an index can only be regretted. In the preface the
author puts in a plea in favar of the reflecting telescope,
but excludes it from the main portion of the work as
being an instrument as yet unused to any extent in
America.

RICHEY'S GUIDE AND ASSISTANT FOR
CARPENTERS AND MECHANICS. A
work of practical information, giving
almost every geometrical and practi-
cal problem likely to arise in the
work of the carpenter, and quick and
easy methods for their solution. The
use of the steel square, ete., tables
showing strength and weight of ma-
terials, methods of framing, useful
recipes, ete. By H. G. Richey. Pp.
viii, 177. New York: William T.
Comstock, Price $2.

The carpenter as a mechanic has, perhaps, been some-
what neglected by writers of technical works, but here,
at least, we have a work of practical value, giving the so-
I' lutions of problems that may occur during the work of a
carpenter, with numerous diagrams and illustrations.
As examples of the practical nature of the work, the va-
rious illustrations of shingles, of carpenter’s knots, of
splicing of timbers and of the different types of work
may be cited. Tables of weights, measures, etc., and a
number of legal forms form part of the book. The work
has an excellent index. -

THE MICROSCOPE AND MICROSCOPICAL
MEeTHODS. By Simon Henry Gage.
Fifth edition, rewritten, greatly en-
larged, and illustrated by 103 figures
in the text. Part 1. of the Microscope
and Histology. Ithaca, N. Y. 1894.
Pp. viii, 165.  Price $1.50.

This work is devoted to microscopic manipulation.
The day has now come when serious work with the micro-
| scope demands the best possible appliances, and the use
of such appliances, microscopic mounting, lighting and
focusing, care of the microscope and the eyes, microme-
try, use of the camera, and other details are here excel-
lently treated, with numerous illustrations and a very
adequate index. Throughout the printing is done on
only one side of the page as a rule, so that the student
can make notes as he desires on the reverse of the pages.

PRACTICAL METHODS IN MICROSCOPY.
By Charles H. Clark, A. M. Boston:
D. C. Heath & Co. 1894. Pp. xiv,
219. Price $1.60.

What we have said of the preceding book applies, to
a certain extent, to this. Itis an excellent treatise, well
illustrated with numerous familiar and practical details
on the subject of microscopic work. It covers all the
different fields and treats very fully of different micro-
scopes, and is adequately indexed. It will be found ex-
ceedingly useful.

THE DISEASES OF PERSONALITY.
Th. Ribot. Chicago: The
Court Publishing Co. 1894.
157. No index. Price,
cents ; cloth, 75 cents.

This very attractive little volume treats of psychology,
especially in its manifestations of disease. Organic dis-
orders, the personality of attached twins and of mon-
sters, emotional disorders of the intellect, insanity and
hysteria are included. The work is well and attractively
written and should interest the professional reader. The
good arrangement of the contents to some extent com-
pensates for the want of an index.

ARCHITECTURE NAVALE. THEORIE DU
NAVIRE. Par J. Pollard et A. Dude-
bout, Ingenieurs de la Marine, Pro-
fesseurs a 1’Ecole d’Application du
Genie-Maritime. Tome IV. Dyna-
mique du Navire: Mouvement Rec-
tiligne Horizontal Oblique, Mouve-
ment Curviligne Horizontal ; Propul-
sion ; Vibrations des Coques des Na-
vires 4 Hélice. Paris: Gauthier-
villars et Fils, Imprimeurs-libraires
du Bureau des Longitudes, de I'Ecole
Polytechnique, Quai des Grands-
Augustins, 55. 1894. Pp. vi, 440.

This forms the fourth volume of a very exhaustive
treatise of naval architecture, which, usingthe higher
mathematics, treats the subject of ship building from the
most scientific standpoint. The volume is too long and
exhaustive to lend itself to reviewing. Itis a very ele-
gant example of its kind, both of printing and illustra-
tion.

A MANUAL OF MICROCHEMICAL ANALY-
| s1s. By Professor H. Behrens. Lon-
don and New York: Macmillan &
Co. 1894. Pp. xxv, 246. 84 illustra-
tions. Price $1.50.

This exceedingly attractive book treats of the examina-
tion of precipitates and crystals by microchemical analy-
sis. The advantage of the use of the microscope in such
work is that it greatly increases the power of distinguish-
ing between individual precipitates, to a certain extent
eliminating the necessity of group reactions. Naturally
the illustrations, which are characteristic and good, form
an important part of the work, and it is they that com-
mend it to the chemist as a most valuable adjunct to his
everyday work on a large scale. As it is an English
. book we find in it the inevitable reference to the Corn-

hill firm for the microscope, but we find no description of
| Professor J. Lawrence Smith’s microscope, a most curi-
' ous omission, strongly indicating the insular authorship
of the book.

ProGRESs IN FLYING MACHINES. By
: 0. Chanute, C.E. New York: The
[ American Engineer and Railroad
:_ Journal. Pp. v, 308

| This attractive book consists of a series of articles on
, flying machines proper, as distinguished from balloons,
which articles have from time to time been published in
one of the technical journals. Dealing with this sub-
ject, a large part of the work is naturally devoted to the
useless attempts of inventors, but ending as it does with
| the most recent and serious experiments in aeroplane

By
Open
Pp. v,
paper, 25
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work, it becomes a very valuable resume of the present
status of the science. It is profusely illustrated and its
index, in its way, is a model.

MATHEMATICS FOR COMMON SCHOOLS.
Part I. An elementary arithmetic.
By John H. Walsh. Boston: D. C.
Heath & Co. 1894. Pp. v, 212. Price
40 cents.

MATHEMATICS FOR COMMON SCHOOLS.
Part II. Intermediate arithmetic,
including exercises in solving simple
algebraic equations containing one
unknown quantity. By John H.
‘Walsh. Boston: D. C. Heath & Co.
Pp. vi, 213 to 458. 1894. Price 40

cents.
MATHEMATICS FOR COMMON SCHOOLS.
Part III. Higher arithmetic, includ-

ing easy algebraic equations and sim-
ple geometrical problems. By John
H. Walsh. Boston: D. C. Heath &
Co. Pp. viii, 459 to 803. 1894. Price
75 cents.

In every way these are most excellent books. The
problems are largely those used in special schools, the
entire country having been drawn upon for examination
questions. The United States Civil Service, the Postal
Service, and States Civil Service, all figure in its pages,
so that it is a 7esume of what may be required of the
aspirants for public school and civil service examinations.
They form an admirable series to be read by the general
reader to coach himself in arithmetic.

SCIENTIFIC AMERICAN
BUILDING EDITION.

MAY, 1894.—(No. 103.)

TABLE OF CONTENTS.

. Elegant plate in colorsshowing a handsome residence
recently erected for William H. Bartlett, Esq., at
Evanston, Tll. Two perspective views and floor
plans. Mr. J. L. Silsbee, architect, Chicago, Ill.
A very picturesque design.

. Plate in colors showing a cottage at Mt. Vernon,
N. Y., recently completed for E. J. Walther, Esq.
Two perspective viewsand floor plans. Mr. L. H.
Lucas, architect, Mt. Vernon, N. Y. An excellent
design.

. Cottage at Morgan Park, Ill., recently erected for
G. F. Patterson, Esq., at a cost of $3,000 com-
plete. Two perspective views and floor plans.
Mr. H. H. Waterman, architect, Chicago, Ill.

. A summer house at Southampton, Long Island, N. Y.,
recently completed for H. M. Day, Esq. Two per-
spective views and floor plans. A model design.
Messrs. G. E. Harney & W. S, Purdy, architects,
New York.

. A residence at Portchester, N. Y., recently erected
for Walter S. Haviland, Esq. Two perspective
views and floor plans. A very pleasing design.
Mr. Louis Mertz, architect, Portchester, N. Y.

. Floor plans, interior view, and two perspectives of a
residence recently completed at Hackensack, N.J.,
for George A. Vroom, Esq. An excellent design
and unique plan. Cost complete $6,950. Mr.
Christopher Meyer, architect, New York City.

The Barnum Institute of Science and History, of
Bridgeport, Conn., donated by the late Phineas T.
Barnum. A one-half page perspective view. Cost
for building and grounds $100,000. A fine exam-
ple of the Romanesque style of architecture.

. A residence at Stamford, Conn., recently erected for
Oliver G. Fessenden, Esq., at a cost of $5,199.
Two perspective views and floor plans. Mr. Wm.
H. Day, architect, New York City. A very pleas-
ing design.

. A cottage of moderate cost recently completed for
Hiram R. Smith, Esq., at Randall Park, Freeport,
Long Island, N.Y. Cost complete $3,900. Two
perspective views and floor plans. Mr. Wm.
Raynor, Freeport, Long Island, N. Y., architect.
A very attractive design. ’

*“Otter Cottage,” recently completed for Henry H.
Adams, Esq., at Belle Haven Park, Greenwich,
Conn. Mr. H. W. Howard, architect, Greenwich,
Conn. An attractive design in the colonial style of
architecture. Two perspective views and tloor
plans.

A colonial cottage at ‘“The Bluffs,” Mt. Vernon,
N. Y., recently completed for E. A. Hunt, Esq.
Two perspective views, an interior view and floor
plans. Mr. Louis H. Lucas, architect, Mt. Vernon,
N.Y.

Half-page engraving showing hall and staircase of a
London dwelling.

Miscellaneous Contents : Clients’ right of replicating
design.—Shop and mill construction.—Seasoning
oak.—Beautiful designs in parquetry work, illus-
trated.—The effect of fire on concrete—Water-
proof cellars.—Embossing wood.—Steel butt with
ball-bearing washers, illustrated.—** The Holland
radiators, illustrated. — Graphite paint. — Sand-
papering machines.—'The Van Wagoner & Wil-
liams Hardware Company.—Window screens and
screen doors.—Maple flooring.—The Pullman sash
balance, illustrated.—Portland cement walks.—
Subterranean London.—An alloy which adheres to
glass.—A saw clamp and filing guide, illustrated.

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, practi-
cally, a large and splendid MAGAZINE OrF ARCHITEC-
TURE, richly adorned with elegant plates in colors and
with fine engravings, illustrating the most interesting
examples of Modern Architectural Construction and
allied subjects.

The Fullness, Richness, Cheapness, and Convenience
of this work have won for it the LARGEST CIRCULATION
of any Architectural Publication in the world. Sold by
all newsdealers. MUNN & CO., PUBLISHERS,

361 Broadway, New York,
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Wusiness and Personal.

The charge for Insertion under this head is One Dollar a line
Jor each insertion ; about eight words to a line. Adver-
tisements must be received at publication office as eariy as
Thursday morning to appearinthe following week’s issue
*U. S.” metal pohsh Samples free.
Best Handle Mach’y. Trevor Mfg. Co., Lockport, N.Y.

Air compressors for every possible duty. Clayton Air
Compressor Works, 26 Cortlandt Street. New York.
Distance Reading Thermometers.—See illus. adver-
tisement, page 319. Ward & Doron, Rochester, N. Y.
The Improved Hydraulic Jacks, Punches, and Tube
Expanders. R.Dudgeon, 24 Columbia St., New York.
Nickel-in-slot machines perfected and manufactured
Electrical supplies, Waite Mfg. Co., Bridgeport, Conn.
Cheapest Water Power.—See top of 1st column, page
170. Also top of 2d column, page 239. Look, 1t will pay.
Centrifugal Pumps for paper and pulp mills. Irrigating
and sand pumping plants. Irvin Van Wie, Syracuse,N. Y.
Screw machines, milling machines, and drill presses.
The Garvin Mach. Co., Laight and Canal Sts., New York.
Emerson, Smith & Co., Ltd., Beaver Falls, Pa., will
send Sawyer’s Hand Book on Circulars and Band Saws
free to any address.

Indianapoiis.

Inventors wishing to bring their inventions to the
public notice should confer with H. Pittock, Room 61,
1 Beacon St., Boston, Mass.

. Split Pulleys at Low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son’s Shafting
Works, Drinker St., Philadelphia, Pa.

The Carter Pressure Water Filter and Purifier, for
hotels, factories, etc. See illustrated adv., page 335.
Field Force Pump Co., Lockport, N. Y.

The “Olin” Gas and Gasoline Engines, from 1 to 10
horse power, for all power purposes. The Olin Gas En-
gine Co., 222 Chicago Street, Buffalo, N. Y.

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

§#"Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on apbplication.

HINTS TO CORRESPONDENTS.

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

References to former articles or answers should
give date of paper and (ixage or number of questxon

Inquiries not answered in reagonable time should
be repeated ; correspondents will bear in mind that
some answers require not a little research, and,

gystem, with ordinary frequency, would there be any ob-
jection, on account of impedance, or other causes, (@) to
inclosing each wire in a separate iron pipe ; (b) to inclos-
ing both wires in same pipe ; or (¢) to inclosing one wire
in iron pipe and using pipe ag other conductor ? A. All |
could be done without any practical harm. 4. Would
same be true if pipe were made of non-magnetic metal ?
A. Yes.

(6057) G. C. S. asks: What are the
chemical changes that take place in the Leclancle bat-
tery ? After MnO, has parted with its oxygen, as in the
Leclanche battery, isit possible to convert back to MnO,?
Can it be done by applying heat? A. The following is
the general reaction : 2NH4Cl +Zn=ZnCl, +2NH; +2H.
The hydrogen is oxidized by the manganese dioxide
about as follows: 2H +2MnO,=H,0 +M;05. You can
renew the battery to a certain extent by passing a re-
verse current through it, as if it were a storage battery, or
by pouring a strong solution of potassium permanganate
into the porous cup, after drainingit. Heating will not
restore the binoxide.

(6058) M. S. Powell asks: 1. When the
motor described in SUPPLEMENT, 641, is provided with a
castiron field magnet, can it berun as a dynamo to charge
storage batteries ? A. While the motor in question
could be run ag a dynamo, we do notrecommend 1t. 2,
If 8o, how many will it charge ? A. It might charge two
cells. 3. Which is the best form of storage battery to
run small electriclamps—one with plates or made as de-
scribed in SCIENTIFIC AMERICAN, vol. Ixii, page 148 ? A.
‘We advise the purchase of storage batteries rather than
attempting to make them at home. The one you refer
to is not suited for lampwork. 4. How many six candle
power lamps will six cells of storage battery made like
those described in SCIENTIFIC AMERICAN, vol. Ixii,, page
148, run, and for how long a time ? A. Allow one squure
foot of immersed positive plate for four candle power for
ten hours.

(6059) F. W. B. writes : Having been a
subscriber to your valuable paper, the SCIENTIFIC AMERI-
CAN, for the past fifteen years, permit me to ask for so-
lution of following, through your columns for that pur-
pose;: We have a stand pipe here one hundred feet high
and twenty feet in diameter. I wish to know how many
horse power I may expect from a six inch pipe at bot-
tom of stand pipe, provided same is filled with water the
whole'100 feet. Please give your method of figuring the
same for difierent sizes of feed pipe. A. The spouting
velocity of water under a 100 foot head is 4,812 feet per
minute. If the total power from a 6 inch pipe near the
stand pipe i8 required (no length of pipe or method of
developing power being stated), the 6 inch short pipe will
deliver 944 cubic feet of water per minute and will empty
the stand pipe in 69 minutes. If the stand pipe is kept
full, you will have 150 horse power from the flow; or
you will have 75 horse power for 69 minutes if there is no
inflowing water. T'his shows the necessity of definite
statement on the part of inquirers as to what they want.
016 of a cubic foot of water discharged per minute under
a 100 foot head is equal to 1 horse power. The volume

squares of the diameters of pipe or nozzle, so thata 3 inch

though we endeavor to reply to all either by letter | nozzle on the 6 inch pipe will discharge 238 cubic feet of

or in this department. each must take his turn.

Buyers wishing to purchase any article not advertised |

in our columns will be furnished with addresses of
houses manufacturing or carrying the same.

Special Written Information on matters of\

personal rather than general
expected without remuneration.
Scientific American Supplements referred
to may be had at the office. Price 10 cents each.
Books referred to promptly supplied on receipt of
price.
Minerals sent for examination should be distinctly
marked or labeled.

interest cannot be

(6054) F. L. B. says: Will you kindl
give me, through yonr Notes and Queries, a formula fér
developing negatives and films, of instantaneous work,
something that can be used by amateurs ? A. Combined
hydrokinone and eikonogen developer :

Sulphite of soda .. ..300 gr.

Carbonate of soda.. 200 “
Sodium hydrate......... .. 30 “
Bromide of 8oda........covviiniiiinann., 5
HydroKinone.......ooveeeeieenenenaroiens 20 ¢
Eikonogen.........coveniiiinnns . U
L7 10 oz

This developer possesses the rapid action of the eiko-
nogen combined with the sustaining energy of the hydro-

kinone, and keeps indefinitely. 2. In using Solio paper, ‘

what should be used on the glassto keep the prints
from sticking thereto when rolled out to dry? A. An-
swer by the Eastman Co. “The glass may be pre-
pared with a solution of benzine 1 ounce, white wax 10
grains. This should be rubbed on freely and polished
off with a chamois skin. But as the results with glass
are always more or less uncertain, we prefer to use ferro-
type plates, which are more easily kept clean than the
glass.”

(6055) W. J. S. says: Will you please
decide the following controversy ? One claims Easter
Sunday comes the first Sunday after the full moon, after
March 25. Another claims it comes after the 21st day of
March. Which, if either, is correct ? A. Easter day is
always the first Sunday after the full moon, which hap-
pens upon or next after the 21st day of March; and if
the full moon happens upon a Sunday, Easter day is the
Sunday after. But note that the full moon for the pur-
poses of the ordinary rules and tables for finding Easter
is the 14th day of a lunar month, reckoned according to
an ancient ecclesiastical computation, and not the real or
astronomical full moon.

(6056) C. F. L. writes: 1. Is a 16 candle
power 50 volt incandescent lamp more efficient than a 16
candle power 100 volt lamp of same make ? If 8o, how
much ? Isanyother advantage gained, aside from the
higher efficiency of the lamps, by using 50 volts instead
of 100 volts on secondary circuits ? A. One lamp is as
efticient as the other. The lower voltage lamps require
farger conductors ; this, as involving more cost, is a dis-
advantage. 2. Is there a certain voltage for which lamps
of every given candle power can be made most efficient ?
If 8o, for what voltages respectively are lamps of 10, 16,
32, 50, and higher candle powers best suited ? A. There
is no such voltage. 3. In an alternating current lighting

water per minute with 37 horse power. A 2 inch noz-
zle will discharge 104 cubic feet per minute with 16 horse
power, or by dividing any required horse power by the
decimal 0°16 gives the quantity of water in cubic feet per
minute. To ascertain the size of nozzle for any horse
power, divide the spouting velocity per minute by the
quantity of water required in cubic feet per minute. Di-
vide 144 by this product, which will give the area of the
nozzle in square inches.

"/(6060) W. S. asks : 1. What is the chemi-
cal composition of sea water, and what is its electric
action in relation to earth electricity ? A. Principally
water and sodium chloride. The following is the analysis
of water from the British Channel :

B£8R 964745
Sodium chloride.....c..ovvierieeranenn... 27059
Potassium chloride, etc.. 8196

1000000

By itself it has no electric action. 2. Will the air pres- |
sure be the same upon a hollow or a solid body of iden- :

former, as, for instance, an exhausted electric lamp bulb |
or a solid piece of glass of sameshape and size ? A. Yes.
3. Taking a cylindrical box, open at one end, with a well
fitting piston cloring the opening, and exhausting air in
box, I get the full atmospheric pressure on outside of
piston, do Inot? A. Yes. 4. What is the air pressure
at sea level persquare inch ? A. About 14'7 pounds per
square inch, varying continually. 5 Will a vacuum
vessel, if immersed in water, have to overcome more re-
sistance than if it were filled with air at atmospheric pres-
sure ? A. No.

(6061) M. A. McG. writes: Is impure
air heavier than pure air, and why ? The point in
question is, where is the proper place to open a ventila-
tion flue into a room for the purpose of carrying out the
foul air? A. Impure air, owing to the presence of carbon

the same temperature.
apt to be heated, by being exhaled from the lungs or by |
being produced from gas flames, it is lighter generally than
the pure and colder air. Consequently,

placed there. But here anether trouble comes in. A
ventilator near the ceiling may cause a draught through
the room and leave much of the contents ventilated im-
perfectly. We suggest Billings’ * Ventilation and Heat-
ing,” $6.

(6062) X. Y. Z. asks: 1. Would it make
any difference if you were to put the parts of a battery, i. e.
the carbon and zinc, into a large tank or into the glass jar
which belongs to the battery, eachhaving the same so-
lution in proportion ? A. It would make no difference.
2. And would it make any difference if the carbon and
zinc were placed as far as possible away from each other?
A. It would increase the registance up to a certain distance
after which the resistance would be constant. 3. What
would be the resistance of a regular bell wire about one-
sixteenth of an inchin diameter and 100 feet long ? A.
About 016 ohm.

of discharge and equivalent horse power are as the :

TO INVENTORS.

An experience of forty-tour years, and the preparation
of more than one hundred thousand applications for pa-
tents at home and abroad, enable us to understand the
laws and practice on both’ continents, and to possess un-
equaled facilities for procuring patents everyw here. A
synopsis of the patent laws of the United Statesand all
forelgu countries may be had on application, and persons
! contemplating the securing of patents, either at home or

abroad., are invited to write to this office for prices
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

May 22, 1894,
AND EACH BEARING THAT DATE.

(See note at end of list about copies of these patents.]

Adjustable wrench, J. T. Trench....................
Advertising &Jr signaling ~ apparatus, electric, G.
Air brake, autou}atlc 3P Brown.,. )
Air (i(l)olmg and drymg apparatus Alsop & Bia,

520,223
520,391

. 520,130

Alarm. See Fire alarm.
Alarm register, automatic, C. C.
Anchor, D. Clark..
Animal gun trap, G.
Animal releasing device,
Animal shears, C. M. Paimer.....
Annunciating apparatus, electric,
Armature coils, former for windi
Chambers. .
Axle box, R. Hy
Back band hook, W.
Bag fastener, H. Enge
Basrel of cask rack,

Kirker

Battery. See Electrlcbattery Galva, .
Uterus battery.

Bed, folding, Robinson & Dodge...........ceuuennns

Bed s pring, L. Wildermuth............... X

Beer pressure apparatus, R. D. Schroeder 520,224

‘xwt e.8 S. A G t 520,396
ud g C Rudy 520,245

Blank. freight. C: B3 Clark, Jr.. 520,353

Block. See Building block.
Boiler cleaner, J. N. Barnum..
Bolt, A. Ad

Bolt’ threadmg machine, C. F. Wieland 20,17
Book cover 'I‘hompsrm 520,171
Bottle, W. B &w H.RaNd.............ccc0ncnens 520,219
Boxb Seé Folding box. Powder box. Spool
Brake. See Air brake Car brake, Train brake.
Bricks, manufacturing porous, H. Maurer........ . 520.266
Bridge signal, J. E. Zimmerman........... 520,286
Brush, fountam 2 B0 ) 7 s 52,
Buckleé. A. E. MeClure ....520,373 to 520,375
Buckles, clinch back for suspender, G. B Adams. 520.025
Building block, P. A. Cuenot 20,136
Bung and bushing, G. H. Merrick................... 520,372
Burner. See Gas burner. Oil burner.
Bushing and faucet, barrel, G. H. Merrick......... 520,239
Bushing,. barrel, G. H. METTICK o1 nzvvesesassnnnns 520,240
Butter extractor, centrifugal, G. M. Andersson,

20,102, 520,131
Button, separable, J. Rodriguez..................... 520,122
Calculatlnlgz machines, mechanical movement for, 520,040

......................................... X

Camera. See Lamp sketching camera.
Cane transferring device, sugar, A. Sanchez . 520.211
Car brake, T. H. Allen...... . 520,384

. Car coupling, F. M. Coombs 520,394
Car coypling, S. P. Nelson.. 520316
Car coupling. J. A. Rooseve 520,

i Car fetider, Cron & Von Mun 520,354
Car fender, W.J. Rau.... 520,3.35
Car fender, railway, J. 520,2
Car fender, safety. F. L. Clark 520,255
Car safety attachment, street, H. A. 520,
Car sand boxes, electric heater for, J. M Chr

toDPher..... ... 520,263
Car starter and brake, R.Clegg................ .. 520,134
Cars at ihtersecting points. transferring cable, .J.

KIBbZ e e eeettieeeteeeaaneeeneeeennnseenannssonns 20,364
Cars, shipping rack and frame for, W. R. Phillips 520,270
Carbon switch, F. Von Hefner-Alteneck........... 20,263
Carding engines, machine for applying card cloth-

ing to flats of, R. W. Hunton.................... 520,186
Case. See Cigar case. Egg preserving case.

Cash register and indicator, M. Heintz............. 520,049
Cask rolling machine, L. P.'K. Heyligenstaedt.... 520,205
Castings, manuiacturlne steel, 8. P. Hutchinson., 520056
Catamenial sack, E. C. . 520,113
Cbain, drive, H. 'S. Ha rt . 520,231
Channeling machine, H. 520,132
Chair. See Convertible chair.

Chenille, manufacturing, E. Cattlow................ 520,400
Churn, T. Smallwood............. . 520,087
Cigar case, C N. Swift...... 520,
Cigar lighter, E. T. Turney.......... 520,
Cigar moistening dev1ce, C. M. . 520,141
Cigar vending machine, A. H. Randall, Je 520,243
Clamp. See Cutter bia de clamp. Hose clamp.

Scaffold clamp
Clevis, W.B. Hull............oiiiiiiiiiiiiiinnnn.. 520,110
Clock striking mechamsm electric, F. L. Gregory 520,184
, Cluteh, friction, A, Harvey........ . 520,109
| Coal conveyer, H. L. Carstein. 5201

|

tical shape and dimensions if a vacuum is created in the . Cotton, apparatus {or the treatme
ete.

dioxide gas, is often a little heavier than pure air at | Drefige€& hopper and valve for hopper, [A. G.
yste:
But as impure air in rooms is | priljing machine, A. Goddar

it accummulates | Egg preserving case, .J. H. Bowley

| Electric arc lighting system, D. Higham.
near the ceiling and is quickest removed by a ventilator | E]ectr:c batt,e%y' 1WE v{r g

Coffee pot, J. S. Duulap..........
Column or pile, metalhc. R. Gray
| Commutator, C. Hoffmann.........

| Convertible chalr, Wonson & Palm
Cooker, M. Finklestein.......
Corn stubble cutter, 8. L. . Mason..

! Cotton openers.

evening mechanism for, J.

Potter.
Coupling.
Cowl,C. W. J. Martens.
Crank, variable, C. H. Davi
Crimping machine, C. Wagn
Curb and p4vement, P. W. Reardo
Cut-out and cord adjuster, combmed
Cutter. See Corn_stubble cutter.

Thrashing machine band cutter.
Cutter blade clamp, W. R. Fee
Cutter head, rotary, G. C. Goodyear..
Damper, stovepipe, Redlinger & Mor| g
Dashboard and fender, vehicle, A. F. Bléase
Dental appliance, Z. Hand
Desk and seat, school, C.
Diamond, glamers P.
Disk, indéxed, A

3

E.D.K
Root cutter.

Door, R. Weidauer......... 520,174
Door, flexible. H. N. H. Lugrin 520,065
Door, flexible, A. 8. Spaulding 520,089
Door spring, J. L. Wilson.................. £20,282
Doors, etc.. track or carrier for, G E. Witt 520,199
Draught equalizer, S. [. Larkins. . . 520,322
Drainage system P. Scanlon.. . 520,146
; Draw bar, M. M. Suppes . 520,0!

Drilling machine, portable, W J. McGehe.
Earthenware vessels, die for the manufacture of
N. W. Boch

Electric current indicator, J. J. Wood........ .....

Electrlvcv xiutchme or electric motor, dynamo, R.

€lCh ...

Electric machines or motors, brush holder fordy-
namo, A. L. Rik

Electric motors and replacing same, automatic

device for removing resistances in starting,

G. H. Whittingham...........c.ccoiiiiiiiiinniiens 20,280
Electric motors, pedal governor for, A. G. McKee 520.072
Electric traction apparatus, P. Schoop............. 520,340
Electric switch, H. E. Werline............ . 520,219
Electrical apparatus, coin-controlled, J, 520,044

Electrical contact mechanism, J. F. Blake,
Electrical conversion and distribution, sys
520,050
520,257

520,043

Electro]ytlc cel] T. Cran
Elevator. Hydrauhc
Elevator, J. (‘

Elevator gate safety device, A.'C. 1
Elevator safety device, L. S. Graves. 520,160
Engine. See Pumping engine.

Envelope machine, H. D, & D. W. Swift. . 520,147

Extractor. See Butter extracto
Eyeglasses, Bennum & McKim

. 520,028
el... 520,211

Feedwater heater and purifier, C. W. McDani
Feedwater heater and Dlll‘lﬂel‘, W. Shedlock...... 520,084
Fence, G. H. Perkins...........coeeiiieiieieinivnnns 520,217
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' Measuring instrument, electrical

! Pin,

Fence machme. wire and slat, A. W. Lane.

.. 520,321
Fenge posts, machine for makmg metalhc .

........ 520,289
Fence wire tightene 520,325
Fender, See Car fende
Filter, H. S. Blackmore.. 520.293
Fire alarm, E. A. Wn’ght.. . 520,348
Fire alarm or other purpo: .

H. Kirnan............... 520,234
Fire curtam or fire barrier, G. W. P 520,218
Fish refuse, apparatus for drying, D. F. & W E

OVErtON ...ooveiiiieiiiiireiiiniineannnns . 520,269
Fisherman’s appliance, C Hirschmann .. 520,052
Fishing rod supgort J. M. Finch...... .. 520,041
Folding box, S. Sherman .. 520,341
Foot guard, J. H. Blomshield, .. 520.031
Forging machine, nut, S. H. Markham ..., 1] .. 520,067
Furnace. See Garbage cremating furnace.

Furnace, R. Bow 520,032
Furnace, G. M. Conwa, . 520,035
Furnace, J. Hinstin (r, .. 11,420
Furnace, [. D. Smead..................... .. 520,124
Fuse box, multlple electric, E. A. Parson . 520,378
Galvanic battery, E. F. Northrup........... . 520,120

Garbage crematmg furnace, J.
Garment stand, O. Borchert. .
Gas burner, G. Freidel

Gas from hqmd by-products, apparatus for sepa-

rating,J. A. DIXON.....coouuiiiininns ciinnnnnaenns 20,038
Gas, process of and apparatus for th e manufac-

ture of, F. B. JODOSON €f Gl .veveeerierennsninss 520,401
Gases, aDparatus for treating substances with, J.

Jo Melville. .. ooooviniiiiiiiiieiiieiieeiaaes «ee 520,369
Gate or door, G. L. Florence . 520,261
Gear wheels, die for the manufacture of crown,

J.ThOomSON,...... ...oviitt ciiiiiriiaiinies 520,194
Gearing, reversing and controlling, G. E. Hoyt. ... 520,313
Glass and decorating same, decorated, A. Steffin. 520,125
Glass batch apParatus for eompoundmg.and mix-

ing. R. D . 520,138
Governor, electrical, W. H. Miller .. 520,267
Grain cleaner, Plowman & Kittel . 520,333
Grinding mill, H. S. Atkins..... 520,027
Halter, C. G, Sheriff......... 520,381
Hame, J. J. McCarthy 520,071
Hanger. SeeTrolley w
Harrow, C. Webrenberg.. 620,278
Harvester, berry, E. Hort« 520,054
Harvester, cotton, B. Gause 520,045
Harvester, grain bmdmg. E. 520,153
Hat packing ring, S. T. «Newman. 520,145
Hat setting and flanging machine 520,082
Hay loader, E. B. Keith. 520,059
Hay loader, A. M. Livels 20.3:
Hay rake, G. D. Lamm.. 520,320
Hay ricker or loader, A. 20,1

. C
Heater. See Feedwater heater. Oil b
Hook. See Back band hook
Horse boot, W. Tem
Horse detacher, RICk & Larson.
Horls'es, device "for stopping runaway, C. Jage—

..................... 520,057
Hose clamp, .] C. Barref 520,386
Hydraulic elevator, B. S Matthews 520,166
Incubator, 8. Q. Dunean........ .. 520,181
Index. ledger, T. A. Uren 520,096

Indicator. See Electric current indicator. Micro-
meter indicator.
Insulator, F. M. Locke.. .. 520,367
Ironing table, J. Green.. 520,183

s

Jar. See Preserving jar.
Jigs, plunger worker for concentrating, O. Abe—

ITH . ittt tas . 520,287
Journal bearing, W.J. & J. J. Car . 520,295
Km(ttmtg machine warp frame attachment w. 520

ut i
Knob, sheet metal, W. A. Turner 520,151
Ladder step, G- E Chittenden... 520,202

Lamp, J. Kirby, JT..orersve e erenieeernnn . 520.265
Lamp burner clamp, Fowler & Downs. 520,042
Lamp, candle, F. E. Baldwin......... 520,200

Lamp, incand escent, F. 8. Smith.....
Lamp sketching camera, C. R. Jenne...
Latch. gate, J. M. Mathews .. .

Lime slaker, F. L. Moores.....
Linotype machine, P. T. Dodge

Matrix lines, mechanism for justlfy g, Fort

Glenzer
Mattress stuffing machine, R. R. Thompson
Measure and funnel, comhmed R.J. Gillba

Lock. See Master-key lock. Tlme lock.

Locomotive, electric, R. Bickemeyer............... 520,228
Locomotive, electric, R. M. Hunter.. . 520,111
Loom stop motion, Taylor & Heritage . 520,217
Master-key lock, J. Roche.......... . 520,121
Match safe, alarm. T. Kissinger. . ‘B 520,06

Meat tenderer, A. C. Wagner..
Metal tending machine, E. J. G

520,

Metal moulding, Pelkey & St. Louis. . 520,076
Metal tubes. manufacture of, C. T. Cayley. . 520,
Metals from magnetic iron sand, metalllc ore

dust, and metallic residues, wlnnlng, E. Nien-

Staedt.........cciiiig i 520,377
Meter. See Water meter?
Micrometer mdlcator, J. Bath ... 520.201
Milker, cow, elion . 520,398
Mill. See G'rmdmg mill,
Mould. See Sand mould.
Motor, C. W.Johnston.........covvviiviiennnnnnnnnn 520,316
Motor opticon, J. E. Blackmore ... 520,030
Music turner, C. P. Hollis........ 520,207
Musical instrument, Chase & Tracy..... 520,297
Musical instrument” rack, W. A. Naumann....... . 520,214
Nozzles, guiding devicé for. discharge, C. ¥

Rodin . 520,222
Oi} burner, C. Trench . 520,093
Oil from fish, apparatus for extracting, D. F. &

W. E. Overt . 520,242
Qil heater or cooker S. Newsome.. 20,188
Ordnance breech mechanism, Bergman & Tern- 520029

Ordnance sight, E G Parkhurst.
Organ, pipe, E. E. Palm.........
Organ’ pipe, W.T. F‘ Weigle
Packing, cuuugated J. M.
Pail, L. J. Noble
Paper bags, makmg, E. E. Claussen.......
Paperbox blanksand articles made ther
plying borders or binders to edges of.
MacRonald .
Paper coating ap {) atus, B
Paper holder, toilet, J. Reid.
Paper, pocket package for toi
Paper rolls, holder for cores of, ‘A.'S. Bowne.
Ph%oim(r,’hlw camera multlplymg attachme
ole

Photographic plate holder, E. B. Barker
Photographlc shutter, H. H. Turner..
Piano, A. Felldin............

Picture frame, J. J. Allen
E. Le Gresley-CoxX...........
Planter, tobacco, W. M. Kubns . ..., .. .
Plastic articles, manufacture of, K. Witz.
Plow, side hill, G. Willard .
Pneumatic dispatch systems, switch rail for, S.

. Leak
Powder box, C. P. Thom

Power transmitter, L. L Mlller 520,326
Preserving jar, H. 'A. Robinson...... ..U 526,338
Press. See Printing press.
Pressure recorder, J. Naylor, Jr.. ... 520,073
Primer, electrical. W. Mason .. 520,116
Prlntmg press inking apparatus, W. C. Wendte,
20,345, 520,346
Printing press, rotary, J. Michau . 520.069
Propeller shaft bearing, A. J. Beaudette . 520,291
Pump valve, C. Zies...............ceeeenn... . 520,349
Pumping engine, mrect—actmg, G De Laval. .. 520,237
Punching machine, T. A. Norris........ . 520,215
Puzzle, T. P. Briody . 520,155
Rack. See Barrel or cask rack.
Rail bending tool, W. H. Phillips................... 520,078
Rail tie plate and brace, A. L. Starke. 20,276
Railway cattle guard, E. Cook 520,179
Railway, conduit electrlc, w. 20,
Railway, conduit electric, C. W. Siemens.. 520,356
Railway crossing track cleaner. k. C. Stende 520,192
Railway, electric, E. W. Von Siemens.. . 520,274
Railway, elevated, F. J. Korff............ 520,163
Railway grip mechanism cable, C. 1. Earll. 520,259
Railway sanding device. W. Grunow, Jr.. . 520,04
Railway signa) an d system, Gray & Shepley . 520,161
Railway signal device, F. E. Kinsman . 520061
Railway signals, tension adjusting device for, J.
Hambay . . 520,397
Rallway swnch D. M. Churebh. 520,254
Railway sthch, E. W. Coughli 520,302
Railway trains or vehicles. appa
ling the movement of, F. 520, 062
Rallway trolley, electric, 1, . 520
Railways, block system for trolley, w. T 520,323
Rake. See Hayrake.
Razor strop pingdevice. E. L. Schmitz.. .. 520,272
Recorder. See Pressure recorder.
corder.
Reel. See Time reel.
Register. See Alarm register. Cash register,
Rock break and ore granulator, combined, H. P.
ones . 520,317
Rolling apparatus, beam, 20.060

ndl .. B
Roofing, metallic, W. H. Mul]ms ............ 520,270, 520,371

Root cutter and stump extractor, E. E. Kirven.... 520,363
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manufacturing hard J. Thom-
hnso

Rubber articles,
so .
H. Jo

520,196
520,114

Sand mould and runner, S J. Adams. 520,101
Saw, drag, J. H. Blackman, Jr 520,387
Sawmg machine indicator, veneer, W. M. chker- 620 i

) € P T Oy P “ee i
bcaﬂold clamp J. Hl]lengass 0,05
Scraper, B. F. Shuart............cccoiiiiiiiniiinnnae 520 085
Screen, See Wmdow screen.
Screening machine, J. E. McCracken............... 520,119
Screw blanks, machine for making, C. D. Rogers.. 520,081
Screwdriver, J. Swan. 520,091
Seal, E. J. Brooks. 520,389, 520,830
Seed separating machme cotton, T. A. Jackson.. 520,315
Seeder, L. C. EVANS ...ooovuiiiiieiiiiieneeinnanes 520,182
Sewmg]ooped fabrlcs machine for, J. Kohler,

,208, 520,209

Sewing machine felling attachment, J. W. Betz.. ,292
Shears. See Animal shears.
%heet metal vessels, attachmg spouts to, G. W. 520285
Shelf structure U. Snead et al 520,191
Sigmoid mxgatnr G.B.SWEZErI....ccivvirunranennnn 20,27

Signal. See Bridge signal. Railway signal.
Signal device, visible, Lane & Perrin
Skirt protectmg garment, L. Sittig.

Sleeve section and cuff, combmed G. 8. Grier.
Sound, transmitting, H. B. Cox
Spark conductor for steam engmﬁs J.T.King....
Spectacle frame, H. W. Wil
Spokes from wheel hubs machme for extracting,

. H.
Spool box, P. Gelb..
Spring. See Bed sprmg Door sp ing.

Stamp book, A. F. Purdy......ccoevvieenneneracennns 520,399
Stand. See Garment stand.
Steam trap, E. L. Perry..........cccoe voveiennnnnns 520,077

Stove or range, cooking, T'. Gaski ..
Strainer attachment, barrel, F. B Postlethwm 520,16
Street sweeper, A. J. Roberts. .
Superheater, G. Abrams
Swimming pool or bath, A. Sutro.
See Carbon switch. E.

Railway switch.
Switchboard for high tension circuits, J. J. Wood
Table. See Ironing table.
Telephone, H. F. Slocum..
Telephone system, automatic,
Telephone transmitter, H. M. &
Telephone trunk line system, Sa
Theater appliance, A. Lake

520,128
. 520,086

520,246

520.300
. 520,083
520,236

520,216
520.185
520,144

'.l‘hrashmg machine band cutter and feeder, F. A.

’J‘une lock, E. S.
fime recorder, workman’s, D. Hepp
Toboeean slide, L. A. ’l‘hompson
Toe weight, L. E. Campbell
Tongue squort Rose & Kelley.
Toy, C. Miller..............c..c.....
‘Train brake, electrical, W. C. Fletcher.............
Trap. See Animal gun trap, Steam trap.
‘'rolley conductor, overhead. R. Muir....... ......
'I'rolley wire hanger, McTighe & Childs
1'ruck and stand, combined barrel A. Buys.
"Truck for moving heavy bodies, (» Kynoch... ...
Turret-head for drill machmes. W. C. Jennings... 520,3¢:
Turret-head machine, A uintg .
Twine and making same, F. . R. Williams.
Twine holder, Hooker & Putnam
Twine reel, W. H. Roehm
Typesettmg machine, C. F. Hilder.
Typewrltmg machine, D. L. Tower
Typograph, H. W. Libbey.............
Umbrella attaehmg devwe T. B.
Umbrella holder, portable. W. H. Hopkins........
Uncoupler and ca.r brake automatie, J P. Dias. .
Uterus battery, C W. Hinkl kley
Valve, K. £, Claffey..............
Valve, ball cock, W A. Turner.
Valve gear for direct-acting e
geant
Valve pres:ure regulati
Vault hght trimmer, P. 8¢
Vehicle body, J. J. Vollrath.
Wall covering, inside, A. Sa
Wall, _ﬂrepmof buildibg, P. A. D

Water, gas, etc., street box for A H

Water gulley, double trap surface,

Water meter, disk, J. Thomson

Weeding implement, G. W. McKenzie

Weigher and conveyer spout, grain, Weber &
rrison

‘Weighing apparatus, 8. N. Coghlan

Weighing machine, grain, H. Richardson . 520 336
Welding apparatus, electric, R. M. Hunter,

520,359, 520.360
‘Window, R. J. Mitchell.......................... 520,327

Window frame, weat herproof, H. Neumann 20‘1'30

‘Window screen, S. url - 520 112

Windows or doors. packmg or sound deadenmg
device for, H. C. W. yhe. ..o 520,226

Wrench. See Adjustable wr@ch

Wrench, C. Carlson .. 520,392

Wrench, T, Wheatley . 520,099

DESIGNS.
Atomizer top, C. F. Schrader . 23,282

Badge, J. K. Davison
Cup, M.Redon.........
Hammock, I. E. Palmer

79
(93,280, 23,281 |
. 23 302 to 23,300 |

1, J.
* b33 29570 23,301
Measurmg instruments, case for electncal
Weston 23, 287 to %g %g%

Metal finjshing é)'lh't.é' B. A Lagenbach.....
Picture frame, W. F. Lambert.
Table top slab, J. C. Miller....

TRADE MARKS.

Ralsams and oinument, Clover Medicine Company 24,757
Beef, mutton, veal, pork, ham, sausa,ge, aud cured
meats. Emil Winter bompany .
Butter, N. C. Skxlt,on& Compan:;
Cartridges, paper shell,
Arms Company
Certain named specmmes Dittman & Krug..
Cocktails and punch, W. H. Jones & Company
Coin-controlled and operated machines and ap; a-
ratus, C. C. Clawson.
Condition powders, W. G.
Cough sirups, B. H. G
Fertilizers, Emil Winter

. 24,7
. 247139

Flour, wheat S. Green.. 0 24,749

um, chewmg, Fau]tless 4,741
Hair grower, L. C. Olds 754
Hams and side meats,

Company. . 24 ’2'52
Lard, Ang 10-Am n Co mpan 751
Machmes, tools, and lmplements and parts the:

of, consisting wholly or in part of forgmgs,

Billings & Spencer COmpPany........c.eveeeeeeen 171
Popcorn and candy of all kinds, manufact,ured

Eaton & HObbS.............ociiiiii i 4,740
Preparation to prevent sea-sickness, R. Hudnut.. 24,755
Remedies for diseases of the blood, McKesson &

RODDINS. ceettttetiiiieeereeiineieeeanneeancanna 24,761
Remedies for purlfymg and treating the blood

McKesson & Robb 24,760
Remedy for the blood B H.Goll.............. . 24,759
Shoes, leather, Hathaway, Soule & Harrington.... 24.734
Starch for food arnd laundry purposes, National

Starch Manufacturing Company............ .... 24,745

Starch, laundry, James, Royal & Company 24, 743 24, 744
Tires, pneumatic wheel, F. L. Coo| T U6
Tobacco, leaf, L. Loeb & Com| any ......

Tools, earth- Workmg Collins Company
Tools for the care of cycles, hand, Ames & Frost

mpan;
Tools, machlmsts’ Collins Company........coeeuv..
Twme, binding, Walter A. Wood I:larvester Com-
Washm;.r compound for laundry and other pur-
poses, R. Jarrait.................... ...oociiee,
Watchcases, Bay State Watch Case Company.. ... 241733
Waterproofed silk pile fabric, Lister & Compa.ny 24, 735
W hiskies, cordials, wines, and liquors, Rhelnstrom,

Bettman, Johnson & Company................... 24,738
Wrenches, Whitman & Barnes Manufacturing 168
............................................ A

Company

A printed copy of the spemﬁeanon and drawm;z 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 ordermg please state the name and number ,
of the patent desired, and remit to Munn & Co., 361 :
Broadway, New York.

Canadian patents may now be obtained by the in-

ventors for any of the inventions named in the fore-
fomg list, provided they are simple, at a cost of $40 each.
f complicated the cost will be a little more. For fuli
instructions address Munn & Co., 361 Broadway, New
York. Other foreign patents may also be obtained.

Wovertisements.

ORDINARY RATES.
Inside Page. each insertion - - 75 cents a line
Back Page. each insertion - « -« = $1,00 a line

F~ For some ciasses of Advertisements, Special and
Higner rates are Teq wired.

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. ¥ngravings 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 early as Thursday
morning to appear in the following week’s issue.

Patem Fuut Puwer Machmery
Complete Outfits.

‘Wood or Metal workers without steam
ower can successfully compete with
he large shops, by using our New

LABOR SAVING Machinery,

latest and most improved for practical

Shop Use, also for Industrial Schools,

Home Training, etc. Catalogue free.

Seneca Falis Mfg. Co.
695 Water Street, Seneca Falls N Y.

LATHES,

Catalogue Free.

Shapers Planers Drills, Machine Sho
Outfits, Ir oot Lathes, Tools and Supplies.
SEBASTIAN LATHE

4

120 CULVERT ST., CINCINNATI, 0.

ANUFACTURE TO ORDER
PECIALTIES & NOVELTIES-PATENTED
ARTICLES SMALL OR FINE MACHINERY.

O KONIGSLOW
SENORLOY 10 e S e EOND, 0

ALSITE ¢ SOLDER

ALUMINUM.

Does not disintegrate. The Butt joint can be rolled,
hammered, or drawn. Full particulars on application.

ALSITE ALUMINUM CO., 106 Liberty St., New York.

BARNES’

“NewErictionDisk Drill

FOR LIGHT WORK.

Has these Great Advantages: The
! speed can be instantly changed
| from 0to 1600 without stopping or
shifting belts. Power applied can
be graduated to drive with equal
safety the smallest or largest
drills within its range—a wonder-
ful economy in_time "and great
saving in drill breakage.

Send for catalogue.

W.F. & INO. BARNES CO.,
1999 Ruby St., Rockforad, I11.

THE SONG OF BIRDS.—SOME RE-
cent attempts at writing the songs of birds in musical
characters.
row, cuckoo, ringdove, thrush, bullfi
finch, linnet. and blackbird. W 1th 11 figures. (‘()nmined
"in SCIENTIFIC AMERICAN SUPPLEMENT, No.

| Price 10 cents. To be had at this office and from all
| newsdealers.

Good Second-(=5~ Lot of Croshy

Drop Eoot and Power Presses and Dies cheap.
HN M. KRAMER & BRO ., Maria Stem, Oth.
Card Press, $3

\«i DUYUUR OWN Circularsize 8
s Small N , $
iR 2L PRINTING. 31"cuey, printed ruien

Al easy, printed rules.
i Money maker and saver. Stamp for
catalogue, presses, type, paper, etc., to
factory.

4 KELSEY & €0., MERIDEN, CONN.

\l\ New and Valuable Book.

12,500 Receipts.
Bound in Sheep, $6.

'708 Pages.
Half-Morocco, $6.50.

This splendid work contains a careful compilation of
the most useful Receipts and Replies given inthe Notes

Price $5.

and Queries of correspondents as published in the Nci=
entific American during the past fifty years; together
with many valuable and important additions.

Over Twelve Thousand selected Receipts are |
here collected; nearly every branch of the useful arts '
being represcnted It is by far the most comprehensive
volume of the kind ever placed before the public. |

T'he work may be regarded as the product of the stud-
ies and practlcal experience of the ablest chemists and
workers in all parts of the world; the information given
being of the highest value. arranged and condensed in
concise form convenient for ready use.

Almost every inquiry that can be thought of, relating
to formulse used in the various manufacturmg indus-
tries, will here be found answere

Instructions for working many dxﬁerent processes in
the arts are given.
| 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 manufacture of sam-

ple articles, "will find in it bundreds of most excellent
suggestions.

g Send for Descriptive Circular.
MUNN & CO., Publishers,
SCIENTIFIC AMERICAN OFFICE,
361 Broadway, New York.

| PLEMENT, No. 39.
i office and from all newsdealers.
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The song of the nightingale, skylark, spar- !
nch. canary, gold- :

"HYPNOTISM:

INSTRUCTION-MAIL

In Architecture.

Architectural Drawing,

Plumbing, Heating and Ventilation,
Bridge Engineering,

Railroad Engineering,

Surveying and Mapping,

Mechanics

Mechanical Drawing,

Mining,

English Branches, and

ELECTRICITY.

Diplomas awarded. To begin students need only
know how to read and write. Send for FREE Circular
of information stating the subject you th‘nk ot studying
to T'he Correspondence school Mlechanics
and Industrial Sciences, Scr, uutou. Pa.

4000STUDENTS.

ICE—HOUSE AND COLD ROOM.—BY
'R G. Hatfield. With directions for construction. Four
engravings., Contained in SCIENTIFIC AMERICAN SUP-
Price 10 cents. To be had at this

ORUN

ABRASIVE KNOWN. EMERY AND
DIAMOND POWDER. SUBSTITUTE. IN FLOUR,
POWDER GRYSTAL-WHEEL-SLAB & HONE F ORM.
CARBORUNDUM CO._ MONONGAHELA CITY. PA: U, S.A.

BUY "
TELEPHONES

That are good—uot ‘*cheap things.’” The differ-
ence in cost is little. We guarantee our apparatus and

iFine Experimental Machine Work.

D’Amour & Littledale, 204 E. 43d St., New York.

WATER MOTORS

GAS ENGINES & VENTILATING FANS

The best Motor in the world for driving all kinds of
light machinery, noiseless, neat, compact; invaluable
for blowing church organs, runmng prmtmg presses,
coffee mills, ventllabmi fans, ice cream freezers, meat
choppers, etc. In use the world over, and recommended
by water companies everywhere. Address for clrcular.
Backus W:uer Motor Co., Newal k, N. J WA,

Progress
v of dn

Fer’[ilizers are unprofitable,

Unless they contain sufficient Potash.

Complete fertilizers should contain at least 6 per cent,
of Potash. .

Fertilizers for Potatoes, Tobacco, Fruits and Vegeta-
bles should contain from 10 tc 15 per cent. of Potash
To obtain best results use fertilizers containing enough
Potash or apply Potash salts, such as Muriate of Pot-
ash, Sulphateof Potash and Kainit. Instructive pamph-
lets and information free. Address,

(xel'mnu K'lll Works, Bennett Bldg N. Y. City.

uarantee our customers against 10ss by patent suits. |

%nr guarantee and instruments are BOTH GOOD.
WESTERN TELEPHONE CONSTRUCTION CO.,
Largest Manufacturers of Telephones in the United States.

WELL JNAGHINERY | ¥
Earth,
the driller Boring Wells or Pm:putmﬁ
“ ith Adamantine, Can take a core.
water by air. onomical two-
Wstroke Artesian pumping out-
pedia 25 cents,
American Well Works,
LL., DALL AS, TEX.
ARTESIAN WELLS —BY PROF. E.
water supply. ssential geological conditions of arte=
sian wells. Some chemical features of artesian well
PLEMENT, No. 94 3. Price 10 cents. 'I'o be had at this
office and from all newsdeulers.
91 & 92 WATER STREET,
PITTSBURG, PA.
for either Gas, Oil, Water, or Mineral Tests
Drilling Tools, ete. 1 lustmted
cataiogue, price lists, and, dis-
in Brass or Iron that you want manufactured
TRrIC Co., 28-30~32 West Court St., Cin'ti, O.
GAS AND GASOLINE ENGINES.
Noiseless, blmple, Economical,
urable.
Gas Consumption,
17 ft. to actual h. p.
1 h. p.= 10-16-
Inc. lights.
Arc lights.
Average cost per
cent, per hour. A\’(‘I‘(L}.,ml h. }m Tx;—s_oﬂhne,
one-haif pint_per hour. Six gallons Gasoline = M ft. Gas.
h,p.guaranteed. Works on any gus, For electric lighting
it is as accurately governed as any steam engine at same
K)daptable to all power purposes. &= Send for circular.
WHITE & MIDDLETON CGAS ENGINE CO.,
HE LINK-BELT COMPANIES,
PHILADELPHIA. NEW YORK. CHICAGO.
1
]]g.,mk ~-Belting of standard designs.
Ewart Link-Belting (31regular sizes).
ibre-Graphite Self-Lubri-
cant Journal Bearings.
conveying any material.
Philadelphia address, 2020 Huutmg Pnrk AV
B. Newberry. A brief synopsis of the requirements and
instructions for testing cement that have been adopted
notes taken from the author’s own experience. Con-
!t,a‘med in SCIENTIFIC AMERICAN SUPPLEMENT, No.
all newsdeulers.
“0TTO”
GAS AND GASOLINE
%4t0100 h. p. Can
be used in cities or
dent of gas works
or gas machines.
No Danger,
No Encineer.

440 Monadnock Block, CHICAGO.
{ Largest
Allkinds of Well Tools. A fortune for
wonderful discovery of lifting
fits. 448 page Encyelo-
UVRORA, ILL., CHICAGO,
G. Smith. A paper on artesian wells as a source of
supply. Contained in SCIENTIFIC AMERICAN SUP-
Manufacturers of everything needed for
\ Boilers, ngmes,P)p Cordage,
A
15"."1_— count sheets on request.
in quantities, write to THE JoNts Bros. ELEC-
2 TO 100 H. P.
Guaranteed Lowest
17 ft. at $1.25 M =2¢,
1h, p.=1-2000-c. p
p. on Gas, one =
Gasoline used direct without Carburetor. Actual brake
eed. Sold ON TRIAL and under absolute guarantee.
%29 to 735 E. Pratt Street, Baltimore, Md.
inators of the best practicein the use
Sprocket Wheels, Rope Transmlsslons,
Machinery for elevating and
CEMENT TESTING.—BY SPENCER
as a standard in different countries, together with a few
2a. Price 10 cents. To be had at this office and trom
ENGINES.
in country indepen-
No Boiler,
PHILADELPHIA,

30,000 SOLD.
O0ITO GAS ENGINE WORKS,

i\ég %ﬂmnal meth(igb %1. Suggest-
. erapeutics, very prac-
tical, 3350 Dr Anderson Masomc Tém.. pA 6, Qhﬂd;?o

TEEL

for MACHINERY

JOURNALS and BI-

CYCLES a specialty.
Balls from %§'’ to 2’ diam. in stock
Balls of <\ny Material or Size made
to order. A ccuracy of sphere, size
and umforlmty of strength guar-
anteed. (F~ TVrite for ngce’s.

Also manufacturers of Automa-

tic Screw Machines for Sewing
Machines, Bicycles, ete.

Cleveland Machine Screw Co.
133 2d Ave., Cleveland, O.
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© 1894 SCIENTIFIC AMERICAN, INC

MANUFACTORIES IN UNITED STATES, SCI!TLAND FRANCE, GERMANY & AUSTRIA.

FIREPROOF FLOORING.—DESCRIP-

tlon of the various systems of fireproof flooring em-
ployed in Kurope and the United States, With 78 itius-~
trations. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 947, Price 10 cents. To be had at this
office and from all newsdealers,

TABLISHED 1545,

F E»
The Most Popular Scientific Paperin the World
Only £3.00 v Year. Including PPostange.
Weekly—52 Numbers a Year,

This widely circulated and spiendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful information a.x;d a large numbper of
original engravincs of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Lnventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity Telegraphy, Pkotography, Archl-
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of patents each week.

Terms of Subscription.—One copy of the SCIEN-
T11C AMERICAN will be sent for one 1ear—52 numbers—
postage prepaid, to any subscriber in the United States,
Canada, or Mexico, on receipt of three dollars by the
publishers; six montns, $1.50: three months, $1.00.

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

The safest way to remit 18 py Postal Order, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and coirectly 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.

THE

Scientific  Qmerican  Supplement

This is a separate and distinct publication from 'I'HE
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
SCTENT1FIC AMERICAN SUPPLEMENT is published week-
| Iy, and includes a very wide range of contents. It pre-
sents the most recent papers by eminent writers in al!
the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Archmology, Astronomy Chemis-
tiy, Electricity, Light, Heat, Mechanical Engineering,
Steam and Railway Engineering, Mining, Ship Bui!ding,
Marine Engineering, Photography, Technology, Manu-
facturing Industries, Sanitary Engineering, Agriculvure,
Horticulture, Domestic Economy, Biography, Medicine.
etc. A vast amount ot 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 STPPLEMENT.

Price for the SUPPLEMENT for the United States,
Caradaa, and Mexico, $5.00 a year; or one copy ot the
SCIENTIFIC AMERICAN and one copy of the SUPPLE-
MENT, both mailed for one year to one address for $7.00.
Single copies, 10 cents. Address and remit by postal order,
express money order, or check,

MUNN & CO.. 361 Broadway, New York,

(/‘* * a . C” a - .
Buldig Edition,

THE SCIENTIFIC AMERICAN ARCHITECTS' AND
BUILDERS’ EDITION is issued monthly. $2.50 a year.
Single copies. 25 cents. Thirty-two large quarto pages,
torming a large and splendid Magazine of Architecture,
richly adorned with eienant mniares in coiors, and with
other fine 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 ot very mod-
erate cost as well as the more expensive. Draw'inzs in
perspective and in color are given, together with Plans,
Descriptions, Locations, Estimated Cost. etc.

The elegance and cheapness of this magnificent work
have won for it the Largest Circulation of any
Architectural publication in the world. Sold by all news-
Cdealers. $2.50 a vear. Remit to

MUNN & CO.. Publishers,
361 Broadway, New York.
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Founded by Mathew Carey, 1785,
HENRY CAREY BAIRD & CO,,

INDUSTRIAI PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa., U. S. A.

B=FOur new and Revised Catalogue of Practical and
Bcientific Books. 88 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 furnish his

The McCONNELL

Germ Proof Filters

REMOVE MICROBES
—AND—
All Kinds of Disease Germs.
Is a Filter and Cooler Combined.
The ice as it melts is filtered.
No other gravity filter does this.

The McConnell Filter Go.

BUFFALO, N.

Y.

FAC'I‘()RY AT WHITESTONE, L. 1., FOR SALE
(40 minutes from N. Y.). With boilers, 15 horse-
gower engine, machinery, tools, etc. Price $7,000, worth
10,000; terms, $3,500 cas balance on mortgaﬁe at 6 per
cent., if desired. Located on L, I and the Sound.
Very advantageous for any llght manutacturm%osuch
as metal work, novelties, hardware, etc
facing on two thoroughfares, 3 story brick bmldmg
30x90, with boiler and engine annex building. Address
“ FACTORY ”? P. O. Box 2718, New York City.

—A new and valuable

tent, NO
DING ATTA ME\M‘

FOR VEHIC Eb, in which
there is buz money The whole
territor; g state rights for

2 sale. end three stamps (6c.)
for photo and description to

?:5:5 Box'I(],J Il}l‘%dt]’oli'ﬁ. N. J.
Parsons Horological Institute.

earn the Watch Trade

Engraving and Jewelry Work.

PARSONS, IDE & CO. & Circular free.
302 Bradley Ave., PEORIA ILL.

The Van Noman Universal Bench Lathe
. 3 Lathe, Milling Machine,
Screw Cutter and Universal
3 Grinder in one tool. The
best tool made for all kinds
of small work. Made by
7 Waltham Watch Tool Co.
SPRINGFIELD, MA
=" Send for catalngue

STUDY OF SNOW CRYSTALS.—BY
Dr.G. Hellmann. An interesting paper on the internal
and external structure of snow crystals, as shown in
some remarkable photomicrographs taken by Dr. Neu-
hass in the winter of 1892-93. With 35 figures. Con-
tained m SCIENTIFIC AMERICAN SUPPLEMENT. Nos.
956 and 957 . Price 10 cents each. To be had at this
office and from all newsdealers.

The Most Useful Tool in any Shop is the

IVETT LATHE
= FANEUIL WATCH_ TOOL CO.
BRIGHTON.

% BOSTON, MASS., U. 8. A.

Anybody interested, write
2 for particulars.

The Highest Award at the World's Columbian E:

L oy culm

ROSEWOOD TRIMMINGS ' Free.

(

gmrimm

I

A. H. REID §
3003 Market St.. PHILADA.

PURIFICATION OF SEWAGE AND

of Water by Filtration.—Abstract of a paper by H. k.

Mills, C.E.. containing much information that can be

put to pmctxedl use wherever artificial means are neces-

sary for a sufficient supply ot pure water. Contained in

SCIENTIFIC AMERICAN SUPPLEMENT. No. 955, Price

10 cents. To be had at this office and from all news-
STEAM

VANDUZEN S3E5" PUMP

THE BEST IN THE WORLD.
Pumps Any Kind of Liguid.
Always in Order, never Clogs nor
freezes. Every Pump Guaranteed.

10 SIZES.
200 to 12000 Gallons per Hour.

L Cost $'7 to $"7H each. Address

THE VANIJUZEN & TIFT CO,,

102 t0108 E. Second St., Cincinnati, 0.

E CAN DO |T! —et

IModels, Patterns, Machine Work
= Machines and Castings in Quantities.
TOPEKA FOUNDRY, TOPEKA, KAhsAS

GATES ROCK & ORE BREAKER

Capacity upt o200 tons per hour.

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

Builders of High Grade Mining
Machinery. King-Darragh Con-
centrator. Connersville Blowers.
send for Catalogues

GATES IRON WORKS,
30 CNo.Clinton St.. Chicago
136 C, Liberty St. N.Y, 237C. kranklin St., Boston, Muss.

NO BUYER,

however well informed, can afford tob e without

SEEGER & GUERNSEY’S
Cyclopedia of the Manufactures and Products
of the United States,

It comprises every article made in this country, from
a carpet tack to a man-of-war. And under each article
are given the names of the best manufacturers.

One vol., 1500 pages. Price $1 0, carriage paid.
THE SEEGER & GUERNSEY COMPANY,
7 Bowling Green, NEW YORK.

No Rider__

can afford to be without this brake—
Comfort, Economy, Safety—all de-
mandtit. It istsahuton?]aétictanldf as uiclc{l
1 action as thought itself. en
ARAB Hr Descriptive Catalogue.

BAILEY MFG. CO., 207 S. Canal St., CHICAGO.
W ANTED.

Responslble parties to take out letters patent in for-
eign countries on the Seal’s Glass Mandoline, U. 8.
Patent, No. 518,900, issued April 24, 1894. This is a valu-
able patent and is a good openmg for party with some
money. Liberal percentage allowed.

Address T. T. SEAL, Bellaire, O.

The Phlladelphla Gollege of Horology

Modern Watch Makers’ School.
Watch Work, Jewelry Work, and
Engraving.

‘Why not learn the Best Trade
known, by attending our school
where you may obtain a practical
and thorough course of instruc-
J tion in all the branches pertaining
to the watch business?

erience necessary.

r quctmred Catalogue and Terms

CHULER, Principal,
1215 TFilbert St., Phlladelphm, Pa.

STEEL PEN manufacturing plant for sale com-

plete; loose tools with presses and

stamps for groducl ng 5000 gross weekly, by experienced

workers. a bona fide offer to close an estate.

Address 2173, SELL, 167 Fleet Street, London, England.
NEW

HILL|ARD ‘505 GYCLOMETER, No. 2.

Acknowledged by all ﬂrst-cluss deal-
ers and riders to be the only accurate
» instrument for measuring distances
on safety bicycles. ~Weight four
ounces, complete. Lightest made.
Registers100 miles, instantly set back
to zero. Thousand mile Cyclometer No.
1, for $7.50. Delivered free on receipt
of price.

HILLIARD C Yl LOML’[‘ER CoO.

128-30 N

No. 2, Price $5.00.

The Improved Monitor Incubator,

dreds Of testimonials as to
lts merns over all other makes.

PHILADELPHIA PA.

'l‘
A.F. WILLIAMS. 61 RAGE ST, BRIS'I'OI-, Wllll.
Brilliant light.

Dietz Safety Mill Lantern. Perfectly safe.
Burns kerosene sircular free. Sample (expressage paid)
. DIETZ Co0., 77 Laight Street, New York.

for $1.50.
ARMSTRONG' 8 = PIPE *THRE'A'D'ING
CUTTING- OFF MACHINES

Both Hangd and Power.
Sizes 1 to 6 inches,
Water, Gas, and Steam Fit-
ters’ Tools, H’mged Pipe Vises,
Pipe Cutters. Stocks and Dies
- universally ackmowledged to be
THE BEST. [F Send for catalog.
Armstl one NMig, Co.,

Bridgeport, Conn.

MODELS BUILT.

143 Centre Street,

S. P. DENISON, e o

My shop is specially equipped for
Fine Experimental Work in
Electricity and Mechanics.

Orders by mail promptly attended to.

e o NEW YORK CITY.

PEERLES

READY SENSITIZED PAPER.

Brilliant and Matt Surface.

The Peerless will give finer results than can beobtained on any other paper.
only to be tried to be appreciated. Rapid and brilliant printer,

(GELATINE)
Has
Simple toning bath. Easily worked.

Browvwn & Palmer IMfg. Co,, Rochester, IN. XY,

ition.
(,(lN\Ul TATI()N
ADVICE

oY INVENTORS.

Fxpcrlmental work of every description. Automatic
ma.chxnery designed and built Send fm‘ mrculnr
ALTBY MFKFG. CO Brooklyn, N.

® © BULL’S-EYE

THE NEW KIND OF CAMERA.

Illustrated in SCIENTIFIC AMERICAN, March 3lst, p. 197
LICHT PROOF FILM CARTRIDCES.

NO DARK ROOM REQUIRED.

Best and Most Practical Camera in the World regard-
less of price. Prices. 88 to $15.

8F™ Send for Description, with Sample of Work.
Boston Camera Mfg. Co., 382 Tremont St. Boston, Mass.
$2 75 Buys our $9 Natural Finish Baby Carriage
,& complete with plated steel wheels, axle,
NI springs, and one piece steam bent handle,  Mado of buat mate:

rial,finely finished,reliable,and pusranteed for 3 years. Shipy
p 0n10days’trinl. FREIGHT PAID;u0 monoy requirs

IAL 4 FREE,

%' advance. 75,000 in use. We are the ‘oldest and best known
congern ofnur kind, reliable and responsible. Reference

P
£ gusrantee tobo 3prepresonted, sold at the Iowost factory
A prices. WRITE AY for our large FREE illustrated
alogue oﬂaustdemgn.! and styles published.

furnished atany tlmc Make and sell nothing but whatwe
OXFORD MFG. CO., 340 Wabash Ave., Chicago, IIl.

JUST PUBLISHED.

Star + Iaps

By Richard A. Proctor, F.R.A.S.
* % %

A series of twelve elegantly printed Maps of the
Heavens, one for every month in the year. Specially
prepared foruse in North America. With descriptions
accompanying each map, giving the names of the prin-
cipal stars and constellations, showing their relative
positions at given hours and days of the month.

A most beautiful and convenient work, specially
adapted for the use of those who desire to acquire
a general knowledge of the starry realms.

To which is added a description of the method of
preparing and using artificial luminous stars as an aid
in fixing in the mind the names and places of the
various stars and constellations, by Alfred E. Beach.

Altogether this is one of the most popular, useful
and valuable works of the kind ever published.

One quarto volume, elegantly bound in cloth. Price
$2.50, postpaid.

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

MESSRS. MUNN & Co., Solicitors
of Patents, have had nearly fifty
years’ continuous experience. Any
one may quickly ascertain, free,
whether an invention Klobably is
8 atentable by writing to Munn & Co.

ommunications strictly confiden-
tial. A handbook of patents and

how to obtain them sent free.

PATENTS

taken through Munn & Co. receive
special notice in the Scientific Amer-
ican. This splendid weekly paper,
elegantly illustrated, has the largest
circulation of any sclentlﬂc work.
$3 a year. Specimen coples free.
Address MUNN & C
New York, 361 Broadway.

BELL TELEPHONES [5ooien Wrinvana

| all supplies for complete equipment ot 'l‘elephone and
Telegraph lines. Send for dmrnpruw price list, also Tele~
graph Manual and Catalogue FREE . BUNNELL
& JU., 76 CORTLANDT STREET. NEW YORK.

A TAILOR- MADE SUI
FOR $10.00 i o biiy

equal to any local tailor's $18.00 suit for $10
EXxpress charges prepaid. Other Suits
{;nst as cheap. We Save 50 per cent by buying
ig lots of material from makers—that ac-
counts for it. Send for samples of cloth and
full particulars—frees
LOUIS VEHON. Tailor. X 103 Adams St.. Chicao~

We'll make to
our measure a
frock or Sack

CORN MILLSfor Poaltrymen.

e, Circular and testimonials Free.
WILSON BROS,, Easton, Pa.

$5HAND BONE, SHELL AND

Best and cheapest food known. Warranted
to double egg production. Get circulars.
WEBSTER & HANNOUM, Cazenovia, N. Y.

SR
WORK.SMALL MACHINERY |
100 NASSAU ST N:Y.

TYPE WHEELS.MODELS & EXPERIMENTAL
NOVELTIES B.ETC. NEW YORK STENCIL WORKS

WIZARDS MAGIC PURSE. 25c,

The most bewildering illusion discovered in
this century! A verystrong purse of the finest
dressed kid, strongly sewed and beautitully em-
broidered. It has baffled all experts in puzzle-
dom. We make liberal terms to Agents, and
w.\ll send a 50c. sample with secret in sealed envelapc pust
, with Catalogue of 250 ugetul articles for 25c. : 3 for
WOUB NDVEI.TY CONGERN 46 CORTLAND ST. IEW YDRK.
GALENDAR showing every date from 1600 to 2000,
and tables for quickly tinding interes
for any amount, rate or time. Sent on receipt of 25
cents. JOHN KACHELMAN, JR., Evansville, Ind.

MATCH = MACHINERY,

Latest improved. Complete plants furnished. JOS. C.
DONNEL‘]);Y, 1209 Buttonwood Street, Philadelphia, Pa.

ROSE POLYTECHNIC INSTITUTE

IND.—A COLLEGE OF ENGINEERING.
Wel] endowed well equipped. Coursesin Mechanical,
Electrical, Civil 1 Engineering and Chemistry. Exten.
give Machine Shops, Laboratories, Drawing Rooms,
Library. Expenses low. Address H. T. EDDY, Pres’t.

ELECTRICAL SUPPLIES

at low prices. Send for price list. SOUTHERN ENGI-
NEERING CO., Manuf’g Electricians, Louisville, Ky.

ELECTRO—MAGNETIC

TELEPHONES

Our ¢“PEERLESS’’ $5.00 Outfit com-
rises two Combined Transmitters and
eceivers, two Electric Call Bells, two
Batteries, 200 ft. Wire, (extra wire 10c.
per 100 ft. ) 6 I’orcelam Insulators, com-
plote connections and instructions;
b Price $5. 00 byexpress; sent C.0.D. if
1 $1.00 accompanies order. Everythmg

$ \ (0 fully GUARANTEED; Not a single get,
but complete, both ends Simply per-

Q@ fection for all’ short lines, 1-4 mile and

GCOMPLETE under;Sendforcatalogueforlonglines.
AGENTS wanted e»crswhere Sample in carr; mﬁcase $6.00.

R. H. INGERSOLL & BRO.. 65 CORTLANDT ST., N. Y. CITY.

VOLNEY W. MASON & CO.
FRICTION PULLEYS, CLOTCHES, and ELEVATORS

l’K()Vll)EN(‘E‘ R. 1.

THE SIMPLEX TYPEWRITER
* 2 5O by

spondence.

by mail or express
prepaid on receipt
5. luhandsome
wnlnut case, 50¢. extra

Address Simplex 1'ypewriter Co., 26 E.13th St., New York

WiLL WRITE A LINE 8 INCHES LON .

7

FULTON FOUNDRY AND MACHINE WORKS

21 FURMAN STREET (Near FuLTON FERRY),
FINE MACHINERY 1RON

Tool d Pattern Making, G eneral Machinists, Die, ’ress, and luterchnn
ool an n e Y7 Sewing Machine ﬁeedleﬁ(B NWwW

E. B. WILLCOX.

and Ornamen tal Japanning.
Telephone, Brooklyn 1413.

BROOKLYN, N. Y.
CASTINGS

able Work. Plain
rand
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®ZHE IS DE

iis own interest, who deals in Arms and Ammunition. or who shootsa Rlﬂe
l’!s ol, or »hot Gun and has not a copy of IDEAL HAND B()Oh No. 4, 1

811 pages of solid information. Just out. (Mention Scientific AmervLan)
ALIVE and send for one FREE to all countries.
IDEAL MFG. CO.,

[OPKINS® BUILDING DESIGNS. .
SEND 25 CENTS (Postal Note or
. silver) for new book of 30 Popu]'\r
Plans from ‘“Houses and Cottages.”
How to build right and economical.
D. HOPKINS, Archt Grand Rapids, Mich.

stable Band Fasteners
orTANKs or AI.L

KINDS
The Best in the World.

BE
. BCAL

Send stamps for postage.
Drawer s6u, New Haven, Ct..

B We make a specialty of Washing-
ton- Fir and Louisiana Cypress
Tanks. For circulars and prices
address, mentioning this paper,

The WINSHIP MFG. CO.
Cor State and Huron Streets, RACINE, WIS,

Patent Electric
VISE.

What is claimed, is time
saving; no turning of han-
dle to bring {awa to the work,
simply one sliding movement.
The serew and nut is not used 1-10 as much as the
old way, consequently will be that much less wear.
—~MANUFACTURED BY—
Capital Machine Tool Co., Allburn. N. Y.

RS
S \

VALUABLE PATENTS FOR SALE.

New improved Nickel Soap Vase for Powdered Soap.
Business successful. Will be generally used. Patented
in United States and five forei n coummes. Tools
alrea.dy made. Price moderate.

T.P. STOWELL, P. O. Box No. 14 ROCHESTER, N. Y.

o Hicx GRADE ONLY. Warranted. Contract-
ﬂﬂ ors desiring a trustworthy Jack Screw, ad-
f=——g/ dress RUMSEY & Co., Litd.. Seneca Falls, IV

STEVENS PATENT
SPRING KEY HOLE GCALIPERS
Leuder.N 0.73. Price, bymail, postpaid.
3inch $0.70 | 4 inch .75
Each tool will open as wide as lts leas al‘e
long, 80 a 24 inch opens 2 inches, 3-3
6-6, 8-8lg. Ideal and Leader Sprmg f)nn-
dersand Calipers, Ideal Surface Gauges, Depth
Gauees, und Fine Machinists’ Tools.
§F~ 1lustrated catalogue freeto all. Qs
J. STEVENS ARMS & TOOL CO.
P.0.Box 28) Chicopee Falls, Mass

Study Electricity at Home

by our correspondence method.” Thorough instruction
with FREE APPARATUS. Terms moderate. Cat. free.
Scientific Machinist, Clevel’d, O.
NS
FINE TINNING o5 PA TER
HIN

LEHIGHAVE X AMERICAN SE FHILA
] and Experx-

MASDEVUN&CO
Develomng of Inventions, 2.5

a specialty. Best facilities and highest references. Me-

chanical and Electrical Engineering. Construction and

Bulldmlgloi Light Machinery and Scientific Aﬂ)amtus.
% RLEs E. l)RE\\l ER &

E. Corner 23d St., New York City.

Model & Experimental Work. saeey®

1 secrecy.
Advice and ideas not charged for. Send for particulars
GARDAM & SON,

3 John Street, NEW YORK
DEA NESS & HEAD NOISES CURED
byINtVoISIIBLE Tublllhl' (‘u;ll:manu oHﬁeve ;‘:‘?:e‘:
combu?::ireWhnng H EAR ngH:]}p eanil a8 tglnrssen vhel

F. Hiscox only, 508 S-B'way, N.Y. Bookofproofs FRE

5 \DJUSTABLE HOLDERS

; INCANDESCEN LAMPS. -

OCWHlTE co. WORCESTER,

> SEND FOR CIRCULARS.

NOW READYXY!
Fourteenth Edition of

Experimental Science

LB

AND FINE GRAY IRON ALSO STEEL
Z CASTINGS FROM SPECIAL

17 Lexington Ave., S.

eyes.

REVISED AND ENLARGED.
120 Pages and 110 Saperb Cuts added.

Just the thing for a present for any man, woman,
student, teacher, or any cone interested in science.

In the new matter contained in the last edition will be
found the Scientific Use of the Phonograph, the curious
optical illusion known as the Anorthoscope, together
with other new and interesting Optical 1lllusions, the
Opt\ca] Projection of Opaque Objects. new experlments
in Projection, Iridescent Glass, some pomts in Photo-
graphy, mc\udlng Hand (‘ameras, Cane Cameras, etc.;
Systems or Electrical Distribution, Electrical Ore "Find-
er, Electrical Rocker, Electric Chlmes. How to Color
Lantern Slides, Study of the Stars,and a great deal of
other new matter which will prove of interest to scien-
tific readers.

840 pages, 782 fine cuts, substantmlg and beautifully
bound. Price in cloth, by mail. §4. alf morocco, 3.

EF~Send for illustrated circular,

MUNN & CO., Publishers,
Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.
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W dvertisements.

ORDINARY

RATES.

Inside Page. each insertion. - 75 cents a line
Back Page. each insertion. - - %1.00 a line

8~ For some ciasses of Advertisements, Special and
Higher vates are required.

The atove are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate 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 early as Thursday
morning to appear in the following week’s issue.

A
'/w

3k ,BOSTON'NEWYORK
PHICADELPHIA
CHICAGO-DETROIT-DENVER

%  SAN_FRANCISCO
COLD FORGED PRODUCT.

Fluted Tire Boit

Patented Nov. 11. 18%0: Oct. 20, 1801.

Is atiffer and stronger than a common bolt. The fluted
shank prevents the bolt from turning

in the rim and tire.

COLD | Mnyime

FORGED | jiexqonsonens
AMERICAN SCREW COMPANY,

LOCK CAP SCREWS
PROVIDENCE R. I.

¥ 87 MAIDEN LANE,
! NEW YORK.
CHICAGD, PRILADELPHIA, LDNTDL

The

American |
Bell Telephone
:  Company,

125 Milk Street,
Boston, Mass.

This Company owns Letters-
Patent No. 463,569, granted
to Emile Berliner Novem-
ber 17, 1891, for a combined
Telegraph and Telephone,
and controls Letters-Patent
No. 474,231, granted to
Thomas A. Edison May 3,
1892, for a Speaking Tele-
graph, which Patents cover
fundamental inventions and
embrace all forms of micro-
phone transmitters and of
carbon telephones.

P e e e e SRS

NEW WATER MOTOR, $

BOLGIANO’S LITTLE CIANT, No. |,

Will run your Sewing Machine, Fans and other Light Machinery.

A Week’s Work SOMERVILLL MaASsS., Nov. 21,1893,
Donein a Day. THE BOLGIANO MFG. Baltlmore. Md.

No Plumbing Gentlemen :——Your Nu fMotor just received. I am more

Required. than pleased with it. It will do all you claim for it. I have

tried it with several different kinds of light machine work.

1 shall always have the best word to say for this little

wonder. Y
PARKHURST 79 Walnut St.

CHAS.
NOBLESVILLE, IND.,Jan. 29, 18%4.
THE BOLGIANO M¥G. CO.,
Baltimore, Md.

Gentlemen ;- The “Little Giant” Water Motor
came {to hand in due time, and works the Sewing
machine like a charm.

Yours very trul Iy
NOBL ESVILLE MILLING CO.

No. 2, $I0

’ COLORADO SPRINGS, COLORADO.
THE BOLGIANO M¥d. CO., Baltimore, Md.

Gentlemen :—We received the “Little Giant’ Motor No. 2 on April 28, and have tested it in every possible
way, and find that it works perfectly. At present it is running an_eight and twelve old style Gordon press, and
takes it at a very fast rate. We are more than pleased with it, and we will recommend it to everybody as a safe
investment for their money. Yours respectfully, wWO0O0 ROS.
For Fans. Printing Press

N°-3 MUTUR, $l « Coffee Mills. Washing ,f;’cl(l'llnl(l;sd.smnes’ I
NEW HOT AIR S

GAS IRON,

Bolgiano’s Perfection Gas Iron enables you to do
your ironing without the use of a stove, and is in
every way superior to anything of the kind ever|!
offered the public. ets hot in 8 minutes and costs
S cents a day to heat.

Fans, Ice Cream Freez-
ers, Lathes, Scroll Saws
Church Organs, etc.

Al Sizes of Light Fans fo'r sale.
8= Sendfor Circulars.

You may send me One Dozen Perfection Gas
Irons. Sold 700 charcoal irons. Expect to sell
many more of yours.

JOHN WANAMAKER, Philadelphia, Pa.

8™ Send for Descriptive Circulars.

THE BOLGIANO MANUFACTURING CO.,

WHOLESALE AND RETAIL.

415 WATER STREET, BALTIMORE, MD.
AMERIGAN GAS FURNACE CO.
of ELIZABETH, N.J., PATENTEES OF
A Complete System for the generation of a

CHEAP AND PERFECT FUEL GAS.
GAS BLAST FURNAGES,

for all kinds of Mechanical Work,
HIGH "PRESSURE BLOWERS, ETC.

0F~ Ilustrated Catalogies on application.
Address, S0 NASSAU STREET, NEW YORK.

» DIETZ RUBY LAMP

FOR DARK ROOM %

New construction. Don’t lea.k 1ght No
smoke. 116x3x6%in. Sold by dealers or
sent, postpaid, for 75 cents. Circular free.
R. E. DIETZ CO., 77 Laight St., New York.

BOLGIANO’S PERFECTION (AS IRON.
Patent applied for, 1894.

BELTING of Various Styles, ELEVATURS CONVEYORS,

COAL MINING and HANDLING MACHINERY.
The JEFFREY MANUFACTURING CO,, COLUMBUS, O.

BF Send for “93” Catalogue “C.” Branches: CHICAGO—NEW YORK.

The Columbia

Next to Made to
Band Brake Diamonds Fit Any
which made a great popular success m Mill Frame
‘ last season is the only perfect Hardness
working hub brake ever invented, and without
and is again attached to our full .
roadster models 35 and 36. It Durability. change.
makes cycling safe, because it Cuts every substance with unexampled rapidity;

holds on any grade, is quickly

applied, and throws off readily.

Its connection is out of the way,

takes up no room, and makes no

increase in weight.

POPE MFG. CO.,

Boston, New York,
Chicago, Hartford.

Catalogue free at agencies, or
maijed for two two-cent stamps.

always sharp; emery face Never Dressed. s
much more Durable than other stones as they are
Harder. Never Glaze; grind everything. ost
Rapid Grinder known.

Send for Circular.

STURTEVANT MILL CO., Boston, Mass.

DEAFNESS

and HEAD NOISES relieved by using
Wilson’s Common Sense Ear Drums
New scientific invention, entirely different
in construction from all other devices. As-
| sist the deaf when all other devices fail,
and where medical skill has given no relief.
They are safe, comfortable, and invisible;
have no wire or string attachment. \Write
for pamphlet. =~ Mention this paper.
WILSON EAR DRUM MFG. CO.,
LOUISVILLE, KY.

Can be used any place,to do any
work, and by any one. 0 Boil-
er! No Fire! No Steam! No
Ashes! No Gauges! No Engi-
~/neer! A perfectly safe Motor
7 for all places and purposes. (‘ost
of operation about one cent an
howr to each indicated horse pow-
er. For circulars, ete., address

Drumin position.
SCIENTIFIC AMERICAN SUPPLE-

" Ecovomv. Renammiiy, (‘lml ter (ins_Engine Ca. MENT. Any desired back number of the SCTENTIKIC
SIMPLICITY . SAFETY. Box 48, Sterling. 1Il. §| AvErRICAN SUPPLEMENT can be had at this office for
- 10 cents. Also to be had of newsdealers in all parts of

the country.

2 2D

The Wonder&e= N
e A= es | 60000000000000000000NO000
e C

ToolHolder. § =
one man can grind bet- Y
ter and easier than 3
two men the old gk,
way. Al toolssure 33 A N
to i‘ym\'e true and E.S Without Charge.
perfect bevel. SR
Fite any stone S 2 A.W.GUMP
Saves wetting Y
the hands an _ & CO.,
clothes. Holds e i Davyt )
any (oul. Price $2, sampleto agenla $1. Send forcircuhr ayton, O.

T. O, \Villiuw Jr. Royal Ins. Bldg. Chleago, Il 7/ will send you a
listofnew and

second-hand Bicycles; showing a saving of

tfrom $20.00 to $50.00, or for 10 cents they will

send you a Candy Bicycle Transparency, good

to eat but better to hang in your wmdow
QGOGU kA GO

HBENTE¥A™ iy TOOLS mes
C.H.BESLY & CO.

CATRLOGUE
CHICAGO, ILL.U.S.A.—

kﬂEPERR PRPER.

A New Printing-Out Ready Sensitized Paper.

PERMANENT PRINTS, Better Results, Easier Obtained. No Ice,
Warter 'I'reatment, No Lead Salts, No Alum or other hardeners endangering
the durability of the image. Extreme simplicity of nll operations. Printed, toned
and mounted in less time and with less trouble than any other paper. Does not
bronze and d oes not fix out. A paper for all climates and all seasons. Will stand a hot
awater test of 100° F. and qill behare just as awell in ice cold water. Has none of the defects
of its rivals. (¥ Write for free sample sheets. §®~ Ask for prices of our Special

oy Bt Nepera Chemical Co., Nepera Park, N. Y.

Forsale by All Dealers.

No Hot

© 1894 SCIENTIFIC AMERICAN, INC

ENGINE BOILERX & MACHINE TOOL.S.
Complete outfits furnished. Send for pri-
ces and Catal«zgue “B.” W.P.DAVIS, Rochester, N. Y.

ALUMINUM 5258 st dEg 8o s vacned NoY

B 0 0 K BINDING. All classes of work. Mmzazmes.a
specialty. HADDON & Co.,138 Center St., N. Y.

AGENTS WANTED for Grinders’ Supplies. Lib-
eral Commission. ''HE 1T'ANi11E Co., Stroudsburg, Pa.

MAGNESIA FLEXIBLE CEMENT RODHNG

THE BEST 8 MOST DURABLE ROOF ING INUSE
PRICES & SAMPLES FURNISHED ONAPPLICATION
=25 THE PHILIP CAREY MANFG.CO
X1 3770147 GILBERT AVE CINCINNATIQHIGUS A,

Blc'clEs Before You Buy n Wheel,

Send stamp for our ain Llst of

High Grade Second-hands. Good wheels,ag(l to $75.
EISENBRANDT CYC(CI CO.,

315 E. Baltimore Xt., 'llumore, Md.

1322 NEW MAIL

MODEL

Roadster of the Year.

nghest Quaht) and  Handsomest Li éh"
S’ PATTERNS,

IEN’S—LADIE~S*—BO

Boy s New Mail, highest grade boy s wheel made.§50.

Also Boy’s Wheels, - $15 up.

Closing out all shopworn a.nd Zd ha.nd wheels Bargains,
Send two_2-cent stamps for catalogue and 2d-hand list.

. READ & SONS, 107 Washington Street, BOSTON

Towers, Tanks and Tubs

PATENT SECTIONAL

ALL IRON TOWERS.

PLAIN

ALL WOOD TOWERS
ELEVATED TANKS

for Automatic Fire Sprinkler Plants.

Louisiana Red Cypress Tanks ‘
a Specialty.

W. E. CALDWELL ¢O.

219 E. Main =treet, i
LOUISVILLE, KY., U.S. A. %7/

EDGE TOOILS
are often nearly ruined by using a grmd-
stone not adapted to the woik.
quarries produce a large variety of gnts
suitable Tor grinding any tool.

8=F~ May we send youw our Catalogue,
which will give you some information ?
GRAFTON STONE COMPANY,
No. 80 River Street, GRAFTON,

ASTRONOMY

Made easy and interesting with the help of our new
Celestial Planisphere and Handbook.
For descriptive circular, address
POOLE BROS., Chicago, lil.

OHIO-

POLISHED BRASS

EFAN MOTORS.

Blades 9 and 10 in. diam.
High speed, very efficient
Price, $10.00.
Novelty Electric Co,
& 50 N. 4th St., PHILA., PA.

ALk L
1 KODAKS

$6.00 and $10.00

Snap-Shot, Flash-Light and
time exposure pictures can
be taken by the merest novice
with our A and B Kodaks.
Illustrated manual, free with
every Kodak, tells how to
finish the pictures.

PRICE,
Loaded for 24 Exposures:
A For Pictures 23/ x 3% in., $6.00
B For Pictures3!; x 4 in., $10.00
Developing and
Printing Outfit, -

Altematmg

t Direct Cur-

$r.50
EASTMAN KODAK CO.
Send for Catalogue. Rochester,N.Y.

3
AR RIRbL

BUY DIRECT AND SAVE DEALER’S
$|2 AND AGENT’S PROFITS.

buy our Oxford Boss Bicycle, suit-
kJable for either sex, made of best ma-
> we# terial, strong, substamlal accurately
adjusted and fully warranted. Write to- dqy for our
large complete catalogue of bicycles, parts, repairs, etc.,
free. OXFORD MFEFG. CO.,

338 Wabash Avenue, ~ CHICAGO, ILL.

ALsa. OUTFITS
AT HIGHER COST

BEST 2UALITY AT
nmf ITS oF LOWEST coST

PHOTOGRAPHIC LENSES: 51 T0 SHU

THE LATEST&EESY
SHUTTER IN THE MARKET: ]

FOR
Dsscmpﬂ‘{;mcum“

PRINTING INKS,

The SCIENTIFIC AMERICAN is printed with CHAS.
‘ENEU JOHNSON & CO.S INK, Tenth and Lomoard

Sts., Philadelphia,and 47 Rose St., opp Duane, New York.





